
The hidden seasonality of pharyngitis and
tonsillitis: a recurring early-summer wave of
unclear aetiology

Marcin Piotr Walkowiak1 , Jarosław Walkowiak2 , Jarosław Szydłowski3 and

Dariusz Walkowiak4

1Department of Preventive Medicine, Poznan University of Medical Sciences, Poznań, Poland; 2Department of Pediatric
Gastroenterology and Metabolic Diseases, Poznan University of Medical Sciences, Poznań, Poland; 3Pediatric
Otolaryngology Department, Poznan University of Medical Sciences, Poznań, Poland and 4Department of Organization
and Management in Health Care, Poznan University of Medical Sciences, Poznań, Poland

Abstract

Limited studies on the seasonality of pharyngitis and tonsillitis suggest subtle but unexplained
fluctuations in case numbers that deviate from patterns seen in other respiratory diagnoses. Data
on weekly acute respiratory infection diagnoses from 2010–2022, provided by the Polish
National Healthcare Fund, included a total of 360 million visits. Daily mean temperature and
relative humidity were sourced from the Copernicus Climate Data Store. Seasonal pattern was
estimated using the STLmodel, while the impact of temperature was calculated with SARIMAX.
A recurring early-summer wave of an unspecified pathogen causing pharyngitis and tonsillitis
was identified. The strongest patternwas observed in children under 10, though other age groups
also showed somewhat elevated case numbers. The reproductive number of the pathogen is
modulated by warmer temperatures; however, summer holidays and pandemic restrictions
interrupt its spread. The infection wave is relatively flat, suggesting either genuinely slow spread
or multiple waves of related pathogens. Symptomatic data unambiguously demonstrate exist-
ence of pathogens of quite distinct characteristics. Given its consistent year-to-year pattern,
identifying these potential pathogens could enhance respective treatment, including antibiotic
therapy.

Introduction

The annual cycle of respiratory infections in primary care appears straightforward – viruses
generally thrive in lower temperatures, leading to peak infection rates during colder months.
Based on the preferences of particular strains, infection seasons may vary slightly; for example,
high number of milder cases arise in early autumn, while more severe infections tend to peak in
early spring, as seen with influenza [1]. Moreover, infections caused by specific pathogens exhibit
considerable variability in severity and symptomatology when analysed using symptomatic data.
While tonsillitis and pharyngitis generally follow this seasonal pattern of other respiratory
diagnoses, closer scrutiny reveals a subtle deviation during late spring and early summer. During
this period, diagnoses of other respiratory infections decline, yet cases of tonsillitis and pharyn-
gitis persist, suggesting a unique seasonal aetiology.

Deviations from the overall seasonal pattern of respiratory infections have been documented
in prior studies. Lipsett et al. noted that in the United States, pharyngitis exhibits minimal annual
fluctuation compared to other respiratory infections [2]. Andersson et al. observed in Sweden a
relatively flat cycle with a minor dip in late summer for pharyngotonsillitis [3]. Chen et al. found
that in southern China, tonsillitis was the most prevalent in early summer and detected some
correlation with temperature [4]. Building on their work, we previously identified an early
summer wave of tonsillitis and a smaller wave of pharyngitis among paediatric patients in
Poland [1], prompting further exploration of this anomaly.

Some understanding of the progression dynamics of these infections may be inferred
indirectly from hospitalization data. The relatively flat seasonal cycle observed in tonsillitis
and pharyngitis, distinct from the pronounced peaks of other respiratory infections, could
suggest a role for chronic or recurrent tonsillar susceptibility with a merely secondary role of
acute viral surges. However, this hypothesis was largely ruled out during the COVID-19
pandemic: Studies across multiple countries independently documented a sustained reduction
in tonsillectomies, clearly indicating that the usual pathogens responsible for recurring tonsillitis
were indeed suppressed by pandemic restrictions [5, 6]. Chadha observed a subtle bimodal
pattern in haemorrhage risk following tonsillectomies in the United Kingdom. While he
suspected respiratory infections as a plausible cause, he could not account for the summer peak
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[7]. Additionally, studies on the seasonality of peritonsillar abscess
have clearly shown that this particular condition was somewhat
more likely in warmer seasons [8–10].

This study aims to characterize infectionwaves caused by elusive
potential pathogens contributing to the recurrent summer wave of
tonsillitis and pharyngitis. By analysing symptomatic data, we aim
to find the timing and affected demographics. These findings
provide a foundation for more targeted identification efforts and
offer a potential basis for seasonally adjusted antibiotic guidelines,
improving treatment precision and efficacy.

Data source

Weekly data on Acute Respiratory Infections (ARI), classified
under ICD-10 codes J00–J22, were obtained from the Polish
National Healthcare Fund, spanning 2010-W1 to 2022-W52. The
dataset, encompassing nearly all primary healthcare visits, included
approximately 360 million visits within Poland’s universal health-
care system. To ensure privacy, weekly diagnoses between 1 and
4 were reported as ‘ < 5’ and estimated as 2 for analysis, except for
individuals over 100, where the count was assumed to be 1. Rarely
used codes (<0.01% of visits) were merged with more common
ones; for example, all pneumonia cases, regardless of pathogen
identification, were grouped together. Daily mean temperature
and relative humidity data were sourced from the Copernicus
Climate Data Store (‘E-OBS daily gridded meteorological data for
Europe’) to calculate average weekly values for the entire country.
Tonsillitis was defined solely by the ICD-10 code J03, and pharyn-
gitis was defined solely by the code J02, serving as the key metrics
for analysis.

Calculation

For visualization purposes, the annual pattern of analysed diagnoses
was extracted from the cyclical component of STL (Seasonal-Trend
Decomposition using LOESS) with a fixed cycle and presented using
splines. To assess whether the summer wave is genuinely tempera-
ture-driven or coincidental, it was necessary to use a model that
accounts for temporal correlation between observations, allowing for
fluctuations in case numbers while controlling for confounding
respiratory infections and seasonal factors, such as summer holidays.
A SeasonalAutoRegressive IntegratedMovingAveragewith eXogen-
ous variables (SARIMAX) (1,0,1)(1,0,1,52)model was selected, using
paediatric tonsillitis as the sole outcome variable, due to its pro-
nounced and distinct epidemic wave, which facilitated robust mod-
elling of seasonal dynamics. This configuration was chosen as the
simplest model that leverages both autoregressive and moving aver-
age components to capture weekly and seasonal dynamics in paedi-
atric tonsillitis, with all parameters verified to be statistically
significant (p < 0.01). Case numbers were log-transformed to ensure
that coefficients reflect changes in the pathogen’s effective reproduc-
tion number and to ensure stationarity, whichwas further confirmed
with the Ljung–Box test. To adjust for tonsillitis cases caused by
common winter viruses, the relative week-to-week change in com-
mon cold cases was included as an explanatory variable. Since
SARIMAX inherently accounts for seasonality, temperature was
expressed as the difference from the corresponding week in the prior
year. This approach aimed to determine whether a relatively hotter
week, compared to the same week in the previous year, would lead
to an increased effective reproduction number for the inferred

pathogen, thereby demonstrating the role of temperature even after
adjusting for seasonality.

While direct calculation of the inferred pathogen’s reproductive
number was not feasible due to the lack of direct detection or data
on its incubation period, it could be indirectly calculated based on
the increase in specific case numbers over the typical proportion of
diagnoses expected from overall patient visits for respiratory infec-
tions, enabling consistent comparison with estimates derived using
the same method for other pathogens. To calculate the effective
weekly reproductive number, the number of specific respiratory
cases was aggregated across age groups 1–17 years. To isolate
outbreak-related cases, a baseline representing predominant diag-
nostic proportions was estimated using Non-negative Matrix Fac-
torization (NMF). NMFwas applied to the case countmatrix with a
single component, reconstructed into feature space, and subtracted
from the original dataset to detect transient periods with a unique
surplus of specific diagnoses over the baseline level expected from
the overall number of cases. The surplus was log-transformed to
enable calculation of relative increases. The periods relevant for
specific diagnoses were narrowed to the period from the local
minimum to the local maximum to capture only the growth phase.
To calculate the effective reproductive number robustly, the slope
was estimated using the non-parametric Theil–Sen estimator, with
confidence intervals derived via bootstrapping using 1,000 samples
from all valid years.

Data processing and analysis were performed using Python 3.10
with pandas 1.4.3. STL and SARIMAX were calculated using Stats-
models 0.14.0, while NFM using NMF was implemented with
sklearn 0.0.post1. Graphs were generated using matplotlib 3.8.0
with splines calculated using scipy 1.9.3, which was moreover also
used for the Theil–Sen estimator.

The annual cycle of diagnoses, shown in Figure 1, aligns with
Poland’s education calendar. Summer school holidays are nation-
wide and synchronized, with summer breaks spanning July–
August, though kindergartens open one month each in a staggered,
alternating schedule. School education starts at age 7. The pattern
for tonsillitis and pharyngitis is flatter than that of other respiratory
infections but largely follows their seasonal trends. For all diag-
noses, in all age groups, an annualminimumoccurs in late summer,
followed by a surge in early autumn, with a pronounced increase
during the influenza season at the start of the year. However,
starting around ISO week 19, in early May, the pattern becomes
divergent. In adults, tonsillitis cases remain nearly flat, even as other
respiratory diagnoses show a steady decline. In children, this trend
is evenmore pronounced, with both tonsillitis and pharyngitis cases
showing a clear increase that cannot be attributed to lingering
infections, but instead indicates a distinct infection wave. The
paediatric tonsillitis peak occurs during a relatively warm and dry
period of the year; however, beyond meteorological factors, infec-
tion numbers sharply decline at the end of the school year, despite
rising temperatures.

Paediatric patients are further divided into age cohorts in
Figure 2. Summer tonsillitis diagnoses are most prevalent around
age 4, with numbers oscillating near the annual high typically
observed at the onset of the influenza season. A subtle shift in
timing is noted: younger age groups experience the summer wave
later. For children over 10, it is less pronounced but remains distinct
when compared to other diagnoses in the same age groups. A
similar, albeit weaker, pattern is observed in pharyngitis. The shape
of the infection wave deviates from the expected SIR model
(Susceptible, Infectious, Recovered); the sharp declines suggest a

2 Marcin Piotr Walkowiak et al.

https://doi.org/10.1017/S0950268825100393
Downloaded from https://www.cambridge.org/core. IP address: 216.73.216.59, on 26 Sep 2025 at 21:47:08, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S0950268825100393
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


sudden discontinuity in transmission rather than a gradual reduc-
tion driven by susceptible depletion.

The summer infection wave exhibits markedly slower growth
(weekly effective R = 1.26, 95% CI: 1.17–1.41) compared to other

recurrent infection waves, such as the early autumn common cold
surge (R = 3.86, 95% CI: 3.25–4.75) or influenza (R = 2.12, 95% CI:
1.68–2.69 for cases officially attributed to J11 influenza, heavily
underdiagnosed; R = 1.59, 95%CI: 1.30–1.93 for a low-end estimate

Figure 1. Annual cycle of selected respiratory diagnoses and climatic factors.
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based on pneumonia cases during influenza season). An interesting
pattern emerges in the autumn data: an initial spike in upper
respiratory infections is predominantly diagnosed as common cold,
but a moderate share manifests as pharyngitis or tonsillitis. In

younger age groups, this is followed by a gradual increase or even
a secondary wave of pharyngitis or tonsillitis. This shift in diagnosis
proportions coincides with early autumn, when temperature con-
ditions resemble those at the onset of the summer wave, and the

Figure 2. Annual cycle of particular paediatric respiratory diagnoses in age groups.
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affected age groups are similar. This pattern suggests that factors
favouring the summer wave, possibly including a persistent patho-
gen, may also contribute to autumn cases, though rhinovirus
prevalence in autumn may obscure this signal.

Figure 3 shows the crude number of paediatric tonsillitis cases,
with paediatric pneumonia as a reference for overall epidemio-
logical trends.While this pathogen tended to surge in early summer
before holidays, it had its peak in late spring, thus showing a weak

Figure 3. Number of tonsillitis and pneumonia cases in the analysed period in relation to weekly temperature in selected years.
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link to rising temperatures. Tonsillitis cases fell dramatically during
the initial COVID-19 lockdown. Although some patients avoided
seeking medical care for respiratory symptoms due to concerns
about COVID-19 restrictions [11], this alone does not explain the
decline, given that pneumonia cases dropped even more sharply.
Following an initial decrease, tonsillitis cases began to rise through
the summer of 2020. By 2021, a distinct summer tonsillitis peak was
evident, though somewhat weaker than in typical years. In contrast,
after lifting restrictions, the summer of 2022 appeared typical,
unlike the pronounced outbreaks of other pathogens observed at
the end of 2022.

The model presented in Table 1 identifies predictors of paedi-
atric tonsillitis. The strongest predictor is the autoregressive
component, which is unsurprising, as it essentially indicates that
the number of cases in a given week depends on the previous
week. The moving average component has a positive sign, sug-
gesting that it does not correct for random noise in weekly data
but rather captures short-term trends related to the rise and fall
of infection waves. However, in the seasonal component, the
roles of the autoregressive and moving average coefficients were
more typical. The number of tonsillitis cases is strongly influ-
enced by weekly changes in common cold cases, reflecting
respiratory virus trends.

The impact of temperature change relative to the previous year,
while the weakest variable, is nonetheless statistically significant.
Each 1 °C increase in temperature correlates with a 0.24 percentage
point increase in the effective reproduction number of the pathogen
causing tonsillitis (C.I. 95% 0.1–0.4). The SARIMAXmodel showed
a small residual variance (sigma2 = 0.0078), expected due to the
heterogeneity of infections underlying the diagnosis.

Discussion

The results clearly demonstrate the existence of an inferred patho-
gen responsible for a summer infection wave causing tonsillitis and
pharyngitis. This infection wave is most pronounced in tonsillitis
cases among children under 10 years of age, though elevated
diagnoses in other age groups suggest broader susceptibility. The
pathogen appears to spread slowly, with an estimated weekly
reproductive number significantly lower than that of rhinoviruses
or influenza. It exhibits a clear preference for warmer temperatures,
as even after controlling for seasonality, the temperature difference
relative to the previous year remains a statistically significant
predictor. However, infections are curtailed during school closures.
Potential identification of this pathogen could allow adjustment of
treatment for those conditions based on seasonal factors.

The observed infection seems to attract very limited attention
from prior studies as it occurs during a seasonal lull in respiratory
infections, with case numbers remaining relatively inconspicuous.
Interestingly, related hospitalization data were implicitly showing a
very subtle but matching pattern suggesting the existence of some
summer infection wave [7], though without determining the
responsible pathogens, it would be too early to confirm linkage.

The apparent slow spread of the pathogen could be interpreted
in two ways. It may indicate that this particular pathogen genuinely
spreads slowly, potentially due to a long incubation or infectious
period. Alternatively, it could suggest the presence of several simi-
larly behaving strains, whose overlapping infection waves create the
impression of a prolonged infection wave. Given that the data
consistently shows a pattern approaching a single summer peak,
the interpretation of a genuinely slow spread is favoured. This is
further consistent with slow post-COVID rebound and relatively
subtle estimated impact of temperature on effective reproduction
number – such a weak relation is only sufficient to modulate
seasonal wave in case of the impact slowly compounding over
longer periods.

Available literature does not clearly identify the pathogen
behind the early-summer wave of pharyngitis and tonsillitis, with
studies either inconclusive or suggesting common pathogens are
unlikely. Group A Streptococcus (GAS), a typical cause, peaks in
colder months [12, 13], and its positivity rate in pharyngitis cases
drops in summer [3], hinting at another pathogen. Fusobacterium
necrophorum is inconsistent with the pattern, as it predominantly
affects teenagers [14] and showed no major change during lock-
downs [6].

Among viruses linked to these conditions, adenovirus could be a
candidate due to its frequent asymptomatic detection in removed
tonsils [15]. However, it ranks second only to rhinovirus (RHV) in
asymptomatic prevalence among healthy controls [16], warranting
caution in interpretation. Its seasonality is insufficient, with subtle
peaks temporally misaligned [17–19]. Similarly, Epstein–Barr virus
(EBV), though less studied, appears to lack sufficient seasonality
[20] or outright have misaligned seasonality [21]. Although entero-
viruses display summer seasonality that could align with the
observed wave, existing studies indicate a broader dispersion than
seen in our symptomatic data [22, 23]. Hence, an unidentified
pathogen or a unique strain of a known virus, with distinct seasonal
and clinical traits, might explain the observed infection wave.
Additionally, studies on the impact of COVID-19 interruptions
on other respiratory infections demonstrated that rhinoviruses and,
to a lesser extent, adenoviruses were the least affected, making them
unlikely suspects for modulating the early summer wave [24, 25].

Table 1. Paediatric tonsillitis predictors in SARIMAX (1,0,1)(1,0,1,52) model

Coef. Std. err. z P > |z| C.I. 0.025 C.I. 0.975

Common cold change.Lag1 (Lag1-in relation to previous week) 0.3374 0.006 55.031 0.000 0.325 0.349

Temperature change.Lag52 (Lag52-in relation to previous year) 0.0024 0.001 3.213 0.001 0.001 0.004

AutoRegressive.Lag1 0.9997 0.000 2,273.205 0.000 0.999 1.001

MovingAverage.Lag1 0.3139 0.025 12.443 0.000 0.264 0.363

AutoRegressive.Seasonal.Lag52 0.9959 0.011 88.195 0.000 0.974 1.018

MovingAverage.Seasonal.Lag52 �0.9393 0.083 �11.371 0.000 �1.101 �0.777

sigma2 0.0078 0.001 14.633 0.000 0.007 0.009
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Conclusion

The analysis indicates a recurring early-summer peak in tonsillitis
and pharyngitis, most evident in young children, pointing to an
inferred pathogen. The association with warmer temperatures high-
lights the need for microbiological studies to determine the patho-
gen’s nature. As those conditions may be treated with an antibiotic,
confirming the nature of this pathogen may allow us to take advan-
tage of its seasonality to adjust the treatment guidelines accordingly
during only for that particular part of the year, though not only
feasibility but direction of this change could not be determined
without further studies and microbiological confirmation.

Limitations

As studies on geographical differences in infection waves show
some regional variability [26], the exact timing of this wave in
nearby countries may differ due to climatic factors and variations
in school holiday schedules. Given the modest inconsistencies in
diagnosing respiratory conditions across regions in Poland and the
relative homogeneity of the country, the data are insufficiently
detailed for spatio-temporal analysis, while the actual shifts in the
proportions of symptomatic, medically attended infections may be
slightly underestimated due to coding challenges [27].

Data availability statement. Temperature data: https://cds.climate.coperni
cus.eu/datasets/insitu-gridded-observations-europe?tab=overview. Infection
data available from the authors at reasonable request.

Acknowledgements. We thank Grok 3 for its assistance in proofreading our
manuscript and supporting Python code development for calculations and data
visualization. We thoroughly reviewed and refined its contributions, ensuring
alignment with our research, and accept full responsibility for the final manu-
script’s content.

Author contribution. Conceptualization: D.W., M.P.W.; Validation: J.W.;
Writing - review & editing: J.S.

Competing interests. The authors declare none.

References

[1] Walkowiak MP, Walkowiak J and Walkowiak D (2024) Respiratory
diagnoses year-round: Unraveling the multifaceted pediatric infection
cycles. Influenza and Other Respiratory Viruses 18, e70037.

[2] Lipsett SC,Monuteaux MC and Fine AM (2021) Seasonality of common
pediatric infectious diseases. Pediatric Emergency Care 37, 82.

[3] Andersson M, et al. (2021) Seasonal variations in use and outcome of
rapid antigen detection tests and cultures in pharyngotonsillitis: A register
study in primary care. BMC Infectious Diseases 21, 1104.

[4] Chen J, et al. (2023) Ambient temperature is an independent risk factor for
acute tonsillitis incidence. Ear, Nose & Throat Journal SAGE Publications
Inc 102, NP40–NP45.

[5] Pickert J, et al. (2024) Seasonality disrupted: Post-pandemic trends in
Otorhinolaryngological infections. Journal of Clinical Medicine Multidis-
ciplinary Digital Publishing Institute 13, 5388.

[6] Klug TE, et al. (2024) The impact of social restrictions on the incidence
and microbiology of peritonsillar abscess: A retrospective cohort study.
Clinical Microbiology and Infection 30, 100–106.

[7] Chadha NK (2007) Tonsillectomy return-to-theatre rates demonstrate a
monthly and seasonal variation: An analysis of 256 799 patients. The
Journal of Laryngology & Otology 121, 1088–1093.

[8] Freire GSM, et al. (2017) Peritonsillar abscess: Epidemiology and rela-
tionship with climate variations. The Journal of Laryngology & Otology
Cambridge University Press 131, 627–630.

[9] Segal N, El-Saied S and Puterman M (2009) Peritonsillar abscess in
children in the southern district of Israel. International Journal of Pediatric
Otorhinolaryngology 73, 1148–1150.

[10] Menezes AS, et al. (2019) Management of pediatric peritonsillar and deep
neck infections-cross-sectional retrospective analysis. World Journal of
Otorhinolaryngology- Head and Neck Surgery Chinese Medical Association
Publishing House 05, 207–214.

[11] Walkowiak MP andWalkowiak D (2022) Am I paid well enough to be
diagnosed with COVID-19? Determinants of gender differences in
infection detection rate among polish working age population. Journal
of Personalized Medicine Multidisciplinary Digital Publishing Institute
12, 793.

[12] Kline MC, et al. (2024) Spatiotemporal trends in group a streptococcal
pharyngitis in the United States. Clinical Infectious Diseases 78,
1345–1351.

[13] Kennis M, et al. (2022) Seasonal variations and risk factors of streptococ-
cus pyogenes infection: Amulticenter research network study.Therapeutic
Advances in Infectious Disease SAGE Publications 9, 20499361221132100.

[14] Klug TE (2014) Incidence and microbiology of peritonsillar abscess: The
influence of season, age, and gender. European Journal of Clinical Micro-
biology & Infectious Diseases 33, 1163–1167.

[15] Faden H, et al. (2016) The ubiquity of asymptomatic respiratory viral
infections in the tonsils and adenoids of children and their impact on airway
obstruction. International Journal of Pediatric Otorhinolaryngology 90, 128.

[16] Howard LM, et al. (2015) Respiratory viral detections during symptomatic
and asymptomatic periods in young Andean children. The Pediatric
Infectious Disease Journal 34, 1074.

[17] Lee J, et al. (2018) Seasonal variation in human adenovirus conjunctivitis:
A 30-year observational study. Ophthalmic Epidemiology 25, 451–456.

[18] Price RHM, Graham C and Ramalingam S (2019) Association between
viral seasonality and meteorological factors. Scientific Reports 9, 929.

[19] du Prel J-B, et al. (2009) Are meteorological parameters associated
with acute respiratory tract infections? Clinical Infectious Diseases 49,
861–868.

[20] WeiM, et al. (2024) Epidemiological characteristics of three herpesviruses
infections in children in Nanjing, China, from 2018 to 2023. Frontiers in
Cellular and Infection Microbiology 14, 1448533. https://doi.org/10.3389/
fcimb.2024.1448533.

[21] Solomay TV, et al. (2021) Epidemiological characteristics of Epstein–Barr
virus infection. Journal ofMicrobiology, Epidemiology and Immunobiology
98, 685–696.

[22] Lee BR, et al. (2023) Disruption of seasonal enterovirus and parechovirus
detections in the CSF and plasma of children during the COVID-19
pandemic. Journal of Clinical Virology 160, 105381.

[23] BrinkmanNE, FoutGS andKeely SP (2017) Retrospective surveillance of
wastewater to examine seasonal dynamics of enterovirus infections.
mSphere 2. https://doi.org/10.1128/msphere.00099-17.

[24] Alzaydi M, et al. (2024) Changes in seasonal respiratory viral infections
among pediatric population around theCOVID-19 pandemic; 2019–2023.
European Journal of Clinical Microbiology & Infectious Diseases 43,
1589–1596.

[25] Chow EJ, Uyeki TM and Chu HY (2023) The effects of the COVID-19
pandemic on community respiratory virus activity.Nature ReviewsMicro-
biology Nature Publishing Group 21, 195–210.

[26] Li Y, et al. (2019) Global patterns in monthly activity of influenza virus,
respiratory syncytial virus, parainfluenza virus, and metapneumovirus:
A systematic analysis. The Lancet Global Health Elsevier 7, e1031–e1045.

[27] Walkowiak MP, Walkowiak D and Walkowiak J (2025) Breaking ICD
codes: Identifying ambiguous respiratory infection codes via regional
diagnosis heterogeneity. The Annals of Family Medicine The Annals of
Family Medicine 23, 9–15.

Epidemiology and Infection 7

https://doi.org/10.1017/S0950268825100393
Downloaded from https://www.cambridge.org/core. IP address: 216.73.216.59, on 26 Sep 2025 at 21:47:08, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://cds.climate.copernicus.eu/datasets/insitu-gridded-observations-europe?tab=overview
https://cds.climate.copernicus.eu/datasets/insitu-gridded-observations-europe?tab=overview
https://doi.org/10.3389/fcimb.2024.1448533
https://doi.org/10.3389/fcimb.2024.1448533
https://doi.org/10.1128/msphere.00099-17
https://doi.org/10.1017/S0950268825100393
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	The hidden seasonality of pharyngitis and tonsillitis: a recurring early-summer wave of unclear aetiology
	Introduction
	Data source
	Calculation
	Discussion
	Conclusion
	Limitations
	Data availability statement
	Acknowledgements
	Author contribution
	Competing interests
	References


