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Abstract
Purpose To longitudinally evaluate the impact of the COVID-19-pandemic on the incidence of inpatient tonsil surgery and 
outpatient primary care of sore throat in Germany.
Methods A retrospective interrupted time-series analysis was conducted. The national database of the Hospital Remunera-
tion System was used to retrieve the number of operations performed between January 2019 and September 2021 including 
elective and non-elective cases with the exception of malign diseases. Three episodes were compared on a weekly basis: 
before, during, and after the first national lockdown (March 16–May 3, 2020). We also analysed the number of outpatient 
doctor contacts of sore throat patients in 2019 and 2020.
Results Overall, 144,069 surgical cases were included in the analysis. The first lockdown resulted in an abrupt and significant 
decrease of all types of tonsil surgery (p < 0.01). The incidence of tonsillectomy decreased from 556 (before) to 111 (during) 
and 326 (after) cases per week (relative risk 0.24; 95% CI 0.19–0.30, and 0.82; 95% CI 0.73–0.92). After the lockdown, the 
incidence persisted on a lower level compared to 2019. The number of doctor contacts decreased from 2,967,322 in 2019 
to 1,976,617 in 2020 (− 33.4%).
Conclusions The first lockdown was associated with a significant decrease of all types of tonsil surgery. A return to pre-
pandemic surgical activity was not identified. The findings were accompanied by a significant decrease of outpatient doctor 
contacts of sore throat patients in primary care, particularly in the subgroup of children and adolescents. The impact of the 
second lockdown, starting in December 2020, was by far not comparable.
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Introduction

Recent reports in the scientific literature indicate a con-
stant decline in the number of tonsillectomies annually 
performed in Germany, either with (ATE) or without (TE) 
adenoidectomy. In contrast, the number of tonsillotomies 
(TOTO) performed per year had significantly increased 
while the total number of abscess-tonsillectomies (ABTE) 
and transoral incisional drainage (ID) to resolve peritonsil-
lar abscess (PTA) had remained almost unchanged [1]. At 
the same time, there was an almost unchanged number of 

patients with a diagnosed PTA [2] and a nationwide decrease 
reported for the diagnosis “chronic tonsillitis” and “tonsil 
hypertrophy” [1].

During the first wave of the COVID-19 pandemic in 
March 2020, the Federal Ministry of Health in Germany 
has called on all hospitals to postpone elective surgical pro-
cedures and treatments [3]. A financial compensation for the 
resulting loss of revenue was regulated shortly afterwards in 
the Hospital Relief Act [4]. Only few weeks later (April 27, 
2020), a step-by-step procedure for re-planning hospital bed 
capacities to end the restrictions on hospitals in Germany 
was officially recommended [5]. The result was a drastic 
drop in the number of surgical cases up to 70% [6, 7]. In 
addition, the German Federal Council (“Bundesrat”) had 
introduced a national lockdown and further decided that peo-
ple have to wear medical face masks by April 27, 2020 [8].

Otolaryngologists were extremely affected by the political 
decisions since a considerable proportion of operations in 
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the field of otorhinolaryngology is highly elective, particu-
larly tonsil surgery. Moreover, the widespread utilization of 
face masks may have resulted in a decrease of sore throat 
and consumption of antibiotics, thus fewer candidates for 
tonsil surgery. Though volumes for emergent conditions 
have gradually returned to pre-pandemic levels, many of 
the volumes for chronic diseases general have not [9, 10].

This study was undertaken to longitudinally evaluate 
the dimension of the impact of the published government 
guidelines on the incidence of inpatient tonsil surgery on 
one hand and outpatient primary care of sore throat on the 
other hand in Germany. We hypothesized that in addition 
to political appeals on hospitals to postpone elective sur-
gical procedures, the combination with social distancing, 
hygiene measures, stay-at-home orders, and fear of exposure 
to COVID-19 would have resulted not only in a decrease 
of surgical activity but also in the number of sore throat 
patients during the COVID-19 pandemic.

Materials and methods

Patient population

A retrospective observational study was performed with the 
use of anonymous, open-access population data obtainable 
from the Institute for the Hospital Remuneration System in 
Germany [11]. The national database was used to identify 
the weekly number of hospital admissions between January 
2019 and September 2021 (latest update) for inpatient pro-
cedures including TE (code 5–281.0), ATE (code 5–282.0), 
TOTO (code 5–281.5), ABTE (code 5–281.1), and ID (code 
5–280.0). The retrieved data provided further information on 
gender and age of the patients and on the main diagnoses that 
were documented as the reason for inpatient treatment such 
as chronic tonsillitis (CT; ICD J35.0), tonsillar hypertrophy 
(TH; J35.1), hypertrophy of adenoids (AD; J35.2), hypertro-
phy of tonsils and adenoids (TH + AD; J35.3), obstructive 
sleep apnea (OSA; G47.31) and PTA (J36). We compared 
the incidence of each individual procedure before, during 
and after the first lockdown associated with the appeal to 
postpone elective surgery and treatments. The restriction 
was implemented on March 16th (week 12) and rescinded 
on May 1st, 2020 (week 19). Accordingly, three time peri-
ods adjusted to full weeks were compared: pre-restriction 
(1/1/2019–3/15/2020), restriction (3/16/2020–5/3/2020) 
post-restriction (5/4/2020–9/26/2021).

In addition, we used claims data of outpatient care for 
insures of the German local health care funds (Allgemeine 
Ortskrankenkassen, AOK), the largest sickness fund group 
within Germany’s statutory health insurance system. It gives 
access to approximately 27 m people [12] of an 82 m peo-
ple nation (33%) covering the data of sore throat patients in 

outpatient primary care. Unfortunately, data analysis was 
possible only on a quarterly basis for 2019 and 2020 (latest 
update). The various diagnoses encompassed (either alone 
or in combination) acute pharyngitis (ICD J02.-), acute ton-
sillitis (J03.-), and chronic tonsillitis (J35.0), respectively. 
PTA was not included since these patients usually refer to 
emergency ambulances and not to primary care physicians. 
Due to the patient-based data material, it was also possible 
to investigate whether or not antibiotics had been prescribed 
(ATC code J01) to treat sore throat. We compared the data 
of the year 2020 with the matching data of the pre-COVID 
year 2019.

Statistical analysis

Mean number of inpatient tonsil surgery per week was cal-
culated by time period, type of surgery, primary diagnosis, 
gender and age group (decades). Cases with multiple surgery 
types were counted in each category. Weeks of turn of year 
showed extremely low case numbers and were assumed to 
be outliers and therefore excluded. Interrupted time-series 
(ITS) analysis was conducted using segmented Quasi-Pois-
son regression models to analyze trends of inpatient case-
loads between periods and approximate an effect size with 
the pre-COVID-19 period as the baseline. ITS is a quasi-
experimental design ideal for measuring the population-level 
impact of healthcare interventions where random assignment 
is not feasible [13–15]. ITS controls for secular trends which 
are known for the incidence of tonsil surgery. Results were 
expressed as relative risk of patient presentation compared 
to pre-COVID incidence. Seasonality was factored in for all 
types of surgery using Fourier terms given the link between 
the incidence of disease and seasonality[16]. Autocorrela-
tion was assessed by examining the plot of residuals. As 
sensitivity analysis start and end of the restriction period 
was varied by one week because hospitals may have initiated 
or eased restrictions prematurely or delayed. All analyses 
were performed using STATA 16.0 (StataCorp LP, College 
Station, Texas).

The recommendations for good practice in secondary 
data analysis developed by the German Working Group on 
the Collection and Use of Secondary Data were applied in 
full. The study was exempt from ethic approval according to 
the Professional Code of Conduct of the Regional Medical 
Association as no identifiable patient data were used.

Results

Tonsil surgery

Overall, 144,069 inpatient cases were included in the anal-
ysis. During and after the restriction period, the weekly 
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caseloads for all types of tonsil surgery were significantly 
lower compared to the pre-restriction period (p < 0.01) with 
emphasis during the lockdown (Table 1). TE cases per week 
had decreased from 556.1 (standard deviation [sd] 77.9) in 
the pre-restriction period to 110.7 (sd 46.4) in the restriction 
period and 326.0 (sd 69.2) in the post-restriction period, 
independently from age and gender. TEs due to chronic ton-
sillitis dropped from 426.4 (sd 67.7) to 55.3 (sd 38.1) rising 
again to 238.6 (sd 59.5) cases per week in the post period 
which accounts for a level shift from pre- to post-restriction 
of − 188 cases per week (supplemental table S1).

The restriction period resulted in a 76% decrease of 
TE cases (relative risk [RR] 0.236; 95% CI 0.187–0.298; 
Table 2, adjusted for overall weekly trend and seasonal-
ity). Although the number of operations increased there-
after, the incidence remained 18% below the pre-pandemic 
level (RR 0.824; 95% CI 0.734–0.924). The incidence of 
all types of tonsil surgery clearly correlated to the political 
announcements surrounding the first lockdown in March 
2020 (Fig. 1). During the whole study period, the number 
of TE cases had decreased by 0.4% per week (RR 0.996; 
95% CI 0.994–0.997), particularly in the young age group 
(10–17 years; RR 0.707, 95% CI 0.555–0.901). Supplemen-
tal figures S1 and S2 show the impact models by type of 
surgery, gender, age group and primary diagnosis.

The impact of the first lockdown on the incidence 
of ATE and TOTO were comparable despite of the fact 
that there was no weekly and no post period decrease for 
patients ≥ 50 years with ATE and for patients ≥ 17 years with 
TOTO (supplemental Fig. 1). In contrast, the weekly inci-
dence of TOTO in elder (≥ 50 years) patients significantly 
increased by 0.3% (RR 1.003; 95% CI 1.000–1.005). Sur-
prisingly, the incidence of emergency cases including ABTE 
and ID had decreased sharply with the beginning of the first 
lockdown and remained unchanged in the post-restriction 
period on a lower level compared to the pre-restriction 
period (RR 0.607; 95% CI 0.560–0.658 vs. RR 0.629; 95% 
CI 0.567–0.697, respectively). After adjusting for the restric-
tion periods and the corresponding level shift, there was no 
change in weekly case numbers of ABTE und ID.

Primary care for sore throat

The analysis of the quarterly data on outpatient care revealed 
a significant decrease of doctor contacts in 2020 for sore 
throat not treated with antibiotics after the first quarter 
followed by almost no compensatory incline in this year 
(Fig. 2). The number of doctor contacts due to sore throat 
had decreased from 2,967,322 in 2019 to 1,976,617 in 2020 
(− 33.4%). The comparison of the corresponding four quar-
ters in 2019 and 2020 showed a decrease by 4.3%, 59.6%, 
33.8%, 47.9% (male) and 2.8%, 57.9%, 30.4% and 46.5% 
(female), respectively. The reduction rate was even stronger 

when antibiotic prescriptions were considered: 7.5%, 67.2%, 
48.3%, and 60.5% in male and 6.1%, 66.5%, 45.2%, 58.9% 
in female patients, respectively (Table 3). Doctor contacts 
with antibiotic prescription had decreased from 1,750,235 
in 2019 to 1,015,409 in 2020 (− 42.0%).

In every quarter, more doctors contacts were documented 
for female patients, whether antibiotics had been prescribed 
or not. The reduction rates were clearly related to young age, 
particularly, when antibiotic prescriptions were considered 
(Table 3).

Discussion

On December 31, 2019 a regional cluster of cases of pneu-
monia was reported in Wuhan in China probably deriving 
from a novel coronavirus, now acknowledged as SARS-
CoV-2. The speed of the virus transmission resulted in a 
statement of the WHO on March 11, 2020 that Corona Virus 
disease (COVID-19) can be characterized as a pandemic 
[17]. The first case in Germany was published on January 
27, 2020. Particularly in the community of otolaryngolo-
gists, there was a rapidly growing awareness of the high risk 
of virus transmission during diagnostic and therapeutic pro-
cedures [18]. This resulted in publication of recommenda-
tions and guidelines for clinical and endoscopic examination, 
surgical procedures and personal protection equipment of 
various societies in Germany[19]. Ongoing political discus-
sions resulted in an appeal of the German Health Minister to 
postpone elective medical treatments (March 16th until May 
1st 2020), accompanied by national lockdowns (March until 
May 2020; December 2020 until May 2021), introduction of 
social distancing, use of face masks and hand washing (June 
2020). Schools, kindergartens and public indoor premises 
were closed, and daycare was recommended to be arranged 
at home. Gatherings were limited to two persons, and avoid-
ing traveling was recommended. The various measurements 
resulted not only in a decreased number of COVID-cases 
but also in a reduction in the number of airway infections in 
general [20] and particularly in children [21].

This is strongly confirmed by the findings of our study 
revealing a significantly reduced number doctor contacts 
with antibiotic prescriptions, particularly in the second 
quarter (Table  3; Fig.  2). Interestingly, this phenom-
enon affected strongly young male and female patients 
(< 20 years of age) in the second and fourth quarter. We 
have no scientific explanation for this age-related phenom-
enon. It should be emphasized that children under the age 
of six still do not have to wear face masks in Germany and 
the protective value of face masks appears questionable in 
children and adolescents either due to inadequate fittings 
of the masks or discontinuous utilization in peer groups. 
Fewer doctor contacts resulted at least in part by the fact 
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Table 1  Total cases of tonsil 
surgery during the COVID-19 
pandemic in Germany

Cases per week: mean, standard deviation (sd); diverse and unknown gender omitted, weeks of turn of year 
excluded

Category Pre-restriction Restriction cases Post-restriction cases

N Cases per week N Cases per week N Cases per week

Tonsillectomy
All 33,366 556.1 (77.9) 775 110.7 (46.4) 23,149 326.0 (69.2)
Gender

  Female 14,194 236.6 (37.6) 398 56.9 (17.3) 10,069 141.8 (27.5)
  Male 19,170 319.5 (46.3) 377 53.9 (30.2) 13,077 184.2 (44.2)

Age group (years)
  0–9 2021 33.7 (7.8) 55 7.9 (4.3) 1433 20.2 (9.4)
  10–17 4230 70.5 (20.6) 76 10.9 (5.6) 2473 34.8 (13.5)
  18–49 23,714 395.2 (65.7) 440 62.9 (38.2) 16,235 228.7 (49.1)
  50+ 3401 56.7 (10.3) 204 29.1 (5.9) 3008 42.4 (7.6)

Adeno-tonsillectomy
 All 10,492 174.9 (25.0) 174 24.9 (14.6) 5325 75.0 (23.2)

Gender
  Female 5003 83.4 (12.5) 87 12.4 (7.5) 2466 34.7 (12.0)
  Male 5486 91.4 (15.5) 87 12.4 (7.8) 2859 40.3 (12.9)

Age group (years)
  0–9 5980 99.7 (15.7) 98 14.0 (9.0) 2664 37.5 (14.2)
  10–17 1508 25.1 (9.8) 23 3.3 (2.9) 716 10.1 (4.8)
  18–49 2840 47.3 (12.1) 48 6.9 (4.1) 1804 25.4 (8.7)
  50 164 2.7 (1.5) 5 0.7 (1.0) 141 2.0 (1.6)

Tonsillotomy
 All 24,053 400.9 (40.8) 726 103.7 (47.5) 16,478 232.1 (53.6)
 Gender

  Female 13,958 232.6 (26.1) 452 64.6 (28.3) 9447 133.1 (33.0)
  Male 10,092 168.2 (18.4) 274 39.1 (19.7) 7031 99.0 (23.2)

 Age group (years)
  0–9 20,104 335.1 (40.8) 589 84.1 (45.8) 12,243 172.4 (49.3)
  10–17 1327 22.1 (6.9) 28 4.0 (1.9) 882 12.4 (5.1)
  18–49 1709 28.5 (6.5) 49 7.0 (2.7) 2089 29.4 (6.8)
  50+ 913 15.2 (4.3) 60 8.6 (2.5) 1264 17.8 (4.8)

Abscess-tonsillectomy
 All 9920 165.3 (14.7) 751 107.3 (17.7) 6966 98.1 (13.0)
 Gender

  Female 5656 94.3 (10.6) 435 62.1 (7.9) 4113 57.9 (9.1)
  Male 4264 71.1 (7.9) 316 45.1 (10.5) 2853 40.2 (7.2)

Age group (years)
  0–9 471 7.9 (3.3) 29 4.1 (4.3) 122 1.7 (1.2)
  10–17 899 15.0 (3.8) 54 7.7 (3.3) 524 7.4 (2.9)
  18–49 6305 105.1 (12.2) 482 68.9 (14.1) 4104 57.8 (9.7)
  50+ 2245 37.4 (7.3) 186 26.6 (5.1) 2216 31.2 (7.4)

Incisional drainage
 All 7996 133.3 (14.7) 656 93.7 (17.0) 6017 84.7 (13.2)
 Gender

  Female 4566 76.1 (9.3) 367 52.4 (5.3) 3668 51.7 (9.7)
  Male 3429 57.2 (9.2) 289 41.3 (12.4) 2348 33.1 (6.4)

 Age group (years)
  0–9 80 1.3 (1.0) 6 0.9 (0.7) 23 0.3 (0.6)
  10–17 470 7.8 (2.6) 50 7.1 (3.0) 333 4.7 (2.7)
  18–49 5397 90.0 (13.4) 427 61.0 (12.2) 3647 51.4 (9.5)
  50+ 2049 34.2 (6.8) 173 24.7 (4.6) 2014 28.4 (5.3)
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Table 2  Trends in cases of 
tonsil surgery during the 
COVID-19 pandemic in 
Germany

Reference period: pre-restriction; diverse and unknown gender omitted
RR relative risk
*< 0.001

Category Interrupted time series analysis

Week Restriction period Post-restriction period

RR (95% CI) P value RR (95% CI) P value RR (95% CI) P value

Tonsillectomy
All 0.996 (0.994–0.997) * 0.236 (0.187–0.298) * 0.824 (0.734–0.924) *
 Gender

  Female 0.996 (0.994–0.997) * 0.290 (0.235–0.358) * 0.853 (0.762–0.955) 0.01
  Male 0.996 (0.994–0.997) * 0.197 (0.149–0.262) * 0.802 (0.703–0.915) *

 Age group (years)
  0–9 0.991 (0.988–0.993) * 0.317 (0.209–0.483) * 1.160 (0.929–1.449) 0.19
  10–17 0.995 (0.992–0.998) * 0.186 (0.110–0.314) * 0.707 (0.555–0.901) 0.01
  18–49 0.996 (0.994–0.997) * 0.191 (0.145–0.253) * 0.817 (0.721–0.926) 0.00
  50+ 0.999 (0.997–1.000) 0.06 0.525 (0.434–0.636) * 0.853 (0.746–0.974) 0.02

Adeno-tonsillectomy
 All 0.993 (0.992–0.995) * 0.178 (0.131–0.241) * 0.718 (0.624–0.826) *
 Gender

  Female 0.993 (0.991–0.995) * 0.185 (0.133–0.258) * 0.702 (0.600–0.820) *
  Male 0.993 (0.992–0.995) * 0.171 (0.120–0.244) * 0.733 (0.626–0.859) *

 Age group (years)
  0–9 0.992 (0.990–0.994) * 0.179 (0.127–0.251) * 0.664 (0.565–0.779) *
  10–17 0.992 (0.988–0.996) * 0.183 (0.091–0.366) * 0.717 (0.524–0.979) 0.04
  18–49 0.995 (0.993–0.998) * 0.171 (0.109–0.270) * 0.815 (0.667–0.995) 0.04
  50+ 0.998 (0.991–1.004) 0.46 0.253 (0.093–0.693) 0.01 0.889 (0.519–1.523) 0.67

Tonsillotomy
 All 0.997 (0.995–0.998) * 0.283 (0.231–0.348) * 0.734 (0.654–0.824) *
 Gender

  Female 0.996 (0.995–0.998) * 0.304 (0.246–0.377) * 0.736 (0.651–0.834) *
  Male 0.997 (0.995–0.998) * 0.254 (0.202–0.320) * 0.732 (0.647–0.827) *

 Age group (years)
  0–9 0.996 (0.994–0.997) * 0.283 (0.224–0.357) * 0.707 (0.619–0.807) *
  10–17 1.000 (0.996–1.003) 0.77 0.191 (0.109–0.334) * 0.579 (0.441–0.759) *
  18–49 1.001 (0.999–1.003) 0.49 0.243 (0.169–0.349) * 0.990 (0.834–1.175) 0.91
  50+ 1.003 (1.000–1.005) 0.02 0.560 (0.411–0.763) * 0.953 (0.780–1.165) 0.64

Abscess-tonsillectomy
 All 0.999 (0.999–1.000) 0.30 0.670 (0.605–0.741) * 0.607 (0.560–0.658) *
 Gender

  Female 1.000 (0.999–1.001) 0.69 0.681 (0.602–0.769) * 0.613 (0.556–0.676) *
  Male 0.999 (0.998–1.000) 0.19 0.655 (0.570–0.753) * 0.598 (0.535–0.668) *

 Age group (years)
  0–9 0.997 (0.993–1.002) 0.24 0.552 (0.345–0.881) 0.01 0.289 (0.191–0.436) *
  10–17 0.999 (0.996–1.002) 0.66 0.531 (0.383–0.737) * 0.519 (0.405–0.666) *
  18–49 0.999 (0.998–1.000) 0.07 0.712 (0.623–0.813) * 0.596 (0.535–0.663) *
  50+ 1.001 (1.000–1.003) 0.15 0.654 (0.541–0.789) * 0.720 (0.623–0.833) *

Incisional drainage
 All 1.000 (0.999–1.001) 0.87 0.721 (0.634–0.819) * 0.629 (0.567–0.697) *
 Gender

  Female 1.000 (0.999–1.002) 0.70 0.712 (0.616–0.825) * 0.658 (0.586–0.739) *
  Male 1.000 (0.998–1.002) 0.88 0.730 (0.615–0.867) * 0.588 (0.510–0.678) *

 Age group (years)
  0–9 1.007 (0.996–1.017) 0.20 0.362 (0.141–0.927) 0.03 0.150 (0.059–0.377) *
  10–17 0.998 (0.994–1.002) 0.37 0.982 (0.657–1.469) 0.93 0.684 (0.478–0.977) 0.04
  18–49 1.000 (0.999–1.002) 0.81 0.701 (0.599–0.820) * 0.568 (0.500–0.646) *
  50+ 1.000 (0.999–1.002) 0.87 0.731 (0.612–0.874) * 0.796 (0.694–0.914) 0.00
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Fig. 1  Association of the COVID-19 pandemic with the weekly caseload of tonsil surgery in Germany between January 2019 and September 
2021
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that patients or parents did not present their children or 
adolescents in fear of infection. The introduction of getting 
a sick leave by phone call on March 9, 2020 to avoid doc-
tor contacts (ended on May 31, 2020 but was later resumed 
October 19, 2020) is a likely contributing factor. However, 
our study provides sound information concerning antibi-
otic prescriptions which requires a physician who needs 
to be contacted. Thus, we assume that there was a true 
reduction in the number of sore throat patients. Fewer doc-
tor contacts without antibiotic prescriptions in the fourth 
quarter can hardly be explained as having resulted from a 
lockdown, since the second lockdown started by Decem-
ber 16, 2020 (Table 3). Our findings favorably compare 
with the results of a recent publication [22] analysing 
contacts of otolaryngologists and pediatricians over time. 
There was a stronger compensation in the subgroup of 
pediatricians after each lockdown had ended compared to 
otolaryngologists.

The decrease of tonsil surgery in Germany in the 
last decades continued during the pandemic overall but 
was emphasised sharply by the aforementioned political 
appeal. These restrictions resulted in a huge decrease in 
the incidence of tonsil surgery up to 82%. While special-
ists in German Hospitals had to re-organize operation lists 
and their professional environment, social distancing in 
the general population had become one of the main tasks, 
included fewer doctor contacts. This by itself resulted in 

fewer referrals from primary care physicians to the hos-
pitals. However, social distancing in its entire dimensions 
obviously contributed to fewer infections resulting in sore 
throat.

Our study reveals that most cases in tonsil surgery were 
indicated to resolve chronic tonsillitis followed by upper air-
way obstruction due to tonsil hypertrophy. It is noteworthy 
that none of the different surgical interventions ever reached 
the quantitative level of pre-COVID time period. Instead 
our study shows—adjusting for seasonality—a significant 
level shift in surgical cases before and after the restriction 
period. Depending on type of surgery case numbers reduced 
from 18 to 39%.

One of the most surprising findings of our study was the 
fact that the total number of patients presenting with PTA 
requiring surgical interventions such as ABTE and ID had 
decreased, too, sharply with the introduction of the first 
lockdown and remained stable on a lower level compared to 
the pre-pandemic episode. Since the design of our study is 
unable to clarify causal factors for this phenomenon, it can 
only be speculated that this may have resulted mainly from 
social distancing [23].

Our study reveals that the number of surgical interven-
tions to resolve upper airway obstruction due to TH had 
decreased. While the origin of TH is currently not fully 
understood, [24] we have no explanation how the lockdowns 
might have contributed to this finding. However, since there 

2019 Q1 2019 Q2 2019 Q3 2019 Q4 2020 Q1 2020 Q2 2020 Q3 2020 Q4
m w/o AB 417332 314375 268792 344773 399400 127075 178006 179746
f w/o AB 495346 389313 323816 413575 481704 164057 225456 221173
m /w AB 265037 195089 161278 212980 238180 65336 82952 76053
f /w AB 332466 256175 207033 273536 303888 88956 113910 101342

0
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300000

400000
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Fig. 2  Gender-specific reduction of doctor contacts in 2020 with or 
without antibiotic prescription compared to 2019. The diagram delin-
eates a female preponderance and a significant reduction after the first 
lockdown (March 2020), particularly when antibiotic prescriptions 

were considered. Thereafter, the number of doctor contacts remained 
on a lower level. m male f female, w/o without, /w with, AB antibiot-
ics
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was no compensatory increase in this indication for surgery 
there must have been a spontaneous resolution taken place.

Haapanen et al. reported a decrease in the total number 
of tonsil surgery in 2020 by 37.3% based on rather small 
pediatric patient population (n = 568 vs. 106.526 of our 
study) in Finland [21]. The findings compare well to our 
study (− 34.0%) concerning elective surgery but our update 
for the first 5 months of the year 2021 revealed a stronger 
effect (− 54.5%). Emergency operations like in our study 
were not studied. Waiting times were not retrievable from 
the database of our study but had doubled in Finland for 
tonsil surgery.

Carrè et al. from France reported a number of only 350 
emergency cases in 2020 compared to pre-COVID years in 
a tertiary pediatric emergency center (− 54%) including only 
one case with PTA [25]. The authors stated that there was a 
54% drop in consultations, which is hardly comparable with 
the reduction of doctor contacts in primary care.

Heward et  al. from the UK investigated the clinical 
courses of 44 pediatric patients during the lockdown period 
and identified a significant reduction in the number of epi-
sodes of acute tonsillitis and antibiotic treatment [26] which 
is confirmed by the findings of our study. The authors stated 

that 70% of parents wanted to proceed with their child’s 
TE during the coronavirus outbreak which demonstrates the 
impact tonsillitis has on the child and their family [26].

Gelardi et al. from Italy investigated the clinical courses 
in 162 children by telephone interviews two months after 
the first lockdown had started [27]. The parents reported a 
significant improvement of various symptoms resulting from 
tonsillitis or upper airway obstruction due to AD and/or TH. 
Grossly, the findings are confirmed by our study including a 
decrease of PTA since our patient population was not limited 
by age.

Smith from the UK reported changes in practice during 
the peak of the pandemic for the management of tonsillitis 
and PTA to avoid hospital admissions including iv-admin-
istration of cortisone and antibiotics [28]. Fewer patients 
(n = 1.181) had presented to 83 emergency departments with 
acute tonsillitis or PTA which complies with the findings of 
our study.

In the study of Li et al. from the UK, no difference was 
identified in antibiotic prescribing behavior comparing 
face-to-face and remote consultations [29]. The multicenter 
observational study was carried out in five general prac-
tice surgeries in North West Wales and encompassed 170 

Table 3  specific reduction of 
doctor contacts in 2020 with or 
without antibiotic prescription 
compared to 2019

Q Quarter

Age All With antibiotic  prescription

Q1 (%) Q2 (%) Q3 (%) Q4 (%) Q1 (%) Q2 (%) Q3 (%) Q4 (%)

Male
0–9 − 8 − 71 − 44 − 58 − 11 − 78 − 61 − 67
10–19 − 6 − 72 − 24 − 46 − 8 − 74 − 43 − 62
20–29 − 2 − 57 − 37 − 47 − 4 − 61 − 46 − 56
30–39 2 − 55 − 34 − 47 − 1 − 63 − 47 − 59
40–49 − 2 − 48 − 29 − 42 − 6 − 58 − 43 − 55
50–59 − 4 − 39 − 25 − 39 − 8 − 53 − 39 − 54
60–69 − 3 − 34 − 22 − 36 − 11 − 52 − 35 − 54
70–79 − 12 − 29 − 18 − 34 − 19 − 46 − 28 − 53
80–89 − 5 − 22 − 9 − 27 − 12 − 42 − 22 − 46
90+ − 3 − 25 − 16 − 34 − 5 − 40 − 45 − 46
Total − 4 − 60 − 34 − 48 − 7 − 67 − 48 − 60
Female
0–9 − 9 − 71 − 41 − 60 − 12 − 78 − 59 − 69
10–19 − 6 − 68 − 24 − 44 − 8 − 71 − 40 − 57
20–29 − 2 − 58 − 33 − 46 − 4 − 63 − 42 − 55
30–39 5 − 58 − 32 − 46 2 − 67 − 46 − 59
40–49 2 − 46 − 25 − 40 − 2 − 59 − 41 − 54
50–59 − 1 − 43 − 26 − 41 − 6 − 59 − 43 − 57
60–69 − 2 − 37 − 21 − 36 − 9 − 55 − 40 − 54
70–79 − 11 − 30 − 18 − 36 − 14 − 48 − 33 − 55
80–89 − 9 − 22 − 14 − 28 − 15 − 40 − 29 − 49
90+ − 10 − 26 1 − 28 − 18 − 35 − 13 − 49
Total − 3 − 58 − 30 − 47 − 6 − 67 − 45 − 59
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patients presenting with sore throat. Surprisingly, score sys-
tems like FeverPain or Centor-Score were rarely used (10% 
remote vs. 0% F2F). The findings support the idea that the 
findings of our study are unlikely to be biased by remote 
consultations.

Our study is not capable to estimate by which extent the 
decrease in the number of elective surgical cases was influ-
enced by the financial compensation according to the Hos-
pital Relief Act [4]. However, the assumption is challenged 
by the simultaneous decrease of ABTE and ID to resolve 
PTA and needs further research. The underlying trigger for 
the decreases is likely multifactorial.

Limitations

First, although the hospital data analysed are a complete 
survey on inpatient tonsil surgery in Germany, data of out-
patient procedures are not provided in the survey. However, 
only a small proportion of patients scheduled for TOTO or 
AD is scheduled for an outpatient procedure in Germany 
which therefore appears not to confound our findings. Fur-
thermore, given the enormous decrease in outpatient care, 
it is unlikely that inpatient procedures where substituted 
in ambulatory care. Second, there was no adjustment for 
comorbidities, socio-economic factors or place of residence 
because these items are missing on patient level in the hos-
pital data. Third, coding problems may have occurred for 
the various diagnoses, which we estimated not as a signifi-
cant confounding factor in the light of the population size. 
Although not recommended by the current guideline [29], 
we cannot exclude that some institutions may have per-
formed a secondary TE after incision and drainage to resolve 
a PTA. However, we estimate the number to be insignifi-
cant. Fourth, the patient-based claims database of the AOK 
Research Institute used for investigating outpatient care cap-
tures data only on patients insured by the local health care 
funds. But the local health funds AOK provides statutory 
health insurance for roughly 33% of the German population 
and membership is open to anyone regardless of factors such 
as professional affiliation, income, age or comorbidities. So 
this database appears strong enough to draw firm estimations 
for the entire nation. Finally, we do not know how factors 
such as home-schooling or home office erased the necessity 
of doctor contacts. However, we assume that this did not 
impede the number of antibiotic prescribing.

Conclusions

This study found that lockdown measures were associated 
with considerable lower hospital incidence rates of elective 
and emergency tonsil surgery and fewer doctor contacts of 

sore throat patients in outpatient primary care. The con-
siderable decrease in elective tonsil surgery cases was not 
associated with an increase of ABTE or ID for treatment of 
PTA. The decrease in doctor contacts was clearly related to 
young age and showed a female preponderance throughout 
2020. This phenomenon was emphasized in the subgroup of 
patients with antibiotic prescriptions indicating fewer bacte-
rial infections in sore throat patients. Children and patients 
presenting with PTA appear to benefit the most from tonsil 
surgery compared to TE. Social distancing during the lock-
down appears to include positive side effects on the popula-
tion suffering from sore throat and its complications in terms 
of PTA. The long-term effects of patient volume reductions 
on patient outcomes remain to be seen.
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