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Climate and influenza in Oslo: A case for vapour pressure

Globally, influenza epidemics constitute a major healthcare chal-
lenge. A better understanding of the different driving factors behind
their seasonality is important for optimizing interventions, which may
reduce the associated impact on health and healthcare resources [1].

In temperate regions, annual outbreaks of influenza are largely
confined to the cold winter months [1]. This indicates an interplay
between climate factors and these seasonal epidemics, although the size
and impact of the outbreaks also may be affected by antigenic drift of
the virus and the immune status of the population [2].

A previous study by Sundell et al found a strong association between
low outdoor temperature, low absolute humidity and the incidence of
influenza [3]. To further explore the relationship between climate
factors and influenza, we conducted a simple retrospective study in the
city of Oslo, Norway, using meteorological data and influenza in-
cidence.

Data on the weekly incidence of influenza-like illness (ILI) in Oslo
for the period 2010 to 2018 were obtained from the Norwegian
Directorate of Health. The study population included all persons with a
registered address in Oslo where a general practitioner (GP) had filed
for reimbursement for the diagnosis of ILI, defined as R80 within the
ICPC2 system [4]. In addition, data on samples positive for influenza
analysed at the department of microbiology, Oslo University Hospital,
in the years 2010 to 2018, were obtained from the Norwegian Institute
for Public Health.

Averaged weekly data on outdoor temperature (T) and vapour
pressure (VP) for Oslo were collected from the eKlima database, oper-
ated by the Norwegian Meteorological Institute. VP was used as a me-
tric for absolute humidity.
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Weekly incidence of ILI, virus positive samples and meteorological
data during the study period are depicted in Fig. 1. The data were vi-
sually inspected to check for temporal relationships between meteor-
ological factors and disease. We found a recurrent pattern throughout
the study period, where both the incidence of R80 and virus positive
samples increased sharply approximately 1 week after weekly average
VP for the first time subsided 4 hPa (Fig. 1). This is consistent with the
threshold for VP found in the study by Sundell et al. [3]. It is note-
worthy that this was also the case for the relatively mild epidemic of
2013/2014 [5].

Our data suggests that low VP is an important factor for the initial
spread of the virus but may be of less importance once the epidemic is
established (Fig. 1). On a hypothetical note, this could reflect the pre-
dominance of aerosol transmission in the early phases of the epidemic,
where low absolute humidity prolongs the survival of infective aerosols
[2,6]

Our study is limited by the use of aggregate statistics and the R80
diagnostic code in primary care as a surrogate metric for influenza in-
cidence. First, national holidays may introduce gaps in the data since
GP offices then are generally closed. Secondly, although there are in-
dications R80 can serve as an alternative source for influenza incidence
[71, it encompasses both ILI and influenza without the need for la-
boratory confirmation. We have therefore added virus positive samples
from Oslo University Hospital to the data. These samples are mainly
referred from hospital inpatients, but could mirror the incidence of
influenza in the general population, since the hospital serves a large
part of the population of Oslo.

In conclusion, our study suggests that low vapour pressure, possibly
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Fig. 1. Weekly incidence (number of cases/week) of R80 diagnoses and virus positive samples from Oslo University Hospital according to average weekly outdoor
temperature and vapour pressure across the entire study period (January 2010 — May 2018). The dotted line indicates the 4 hPa threshold for vapour pressure.
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a weekly average beneath 4hPa, is implicated in the triggering of
seasonal influenza. Monitoring this parameter could therefore provide
an early signal of an emerging epidemic.
Credit author statement

ES Kolberg designed the study. The data was collected by ES
Kolberg. All of the authors participated in the analyzing and presenta-
tion of the data, discussed the results and contributed to the final
manuscript.

Original publication

This work contains previously unpublished material and is not being
considered for publication elsewhere.

Funding sources

None.
Compliance with ethical standards

Approval from the regional committees for medical and health re-
search ethics in Norway was not required according to the Norwegian
Health Registry Act. As the data contained in the study are aggregated,
secondary data, no consent from individual patients is by law required.
Declaration of competing interest

The authors declare no conflict of interest.
Acknowledgements

The authors would like to thank Vegard Havik at the Norwegian

Directorate of Health for providing us with R80 incidence and Olav
Hungnes at the Norwegian Institute for Public Health for providing us

Journal of Clinical Virology 117 (2019) 54-55

with data on virus positive samples. This study could not have been
conducted had it not been for their valuable assistance.

References

[1] J.D. Tamerius, J. Shaman, W.J. Alonso, K. Bloom-Feshbach, C.K. Uejio, A. Comrie,
et al., Environmental predictors of seasonal influenza epidemics across temperate
and tropical climates, PLoS Pathog. 9 (2013) €1003194, , https://doi.org/10.1371/
journal.ppat.1003194.

E. Lofgren, N.H. Fefferman, Y.N. Naumov, J. Gorski, E.N. Naumova, Influenza sea-
sonality: underlying causes and modeling theories, J. Virol. 81 (2007) 5429-5436,
https://doi.org/10.1128/jvi.01680-06.

N. Sundell, L.M. Andersson, R. Brittain-Long, M. Lindh, J. Westin, A four year sea-
sonal survey of the relationship between outdoor climate and epidemiology of viral
respiratory tract infections in a temperate climate, J. Clin. Virol. 84 (2016) 59-63,
https://doi.org/10.1016/j.jcv.2016.10.005.

ICPC-2e English Version, (2018) (Accessed: 20 April 2019), https://ehelse.no/icpc-
2e-english-version.

S.H. Hauge, O. Hungnes, K. Rydland, R. Tgnnessen, F. Oftung, S. Mjaaland, et al.,
Influensasesongen i Norge 2013-2014, (2014) (Accessed: 15 March 2019), https://
www.thi.no/globalassets/dokumenterfiler/influensa/influensaovervaking-gml/
influensasesongen-i-norge-2013-14-arsrapport-pdf.pdf.

B. Killingley, J. Nguyen-Van-Tam, Routes of influenza transmission, Influenza Other
Respir. Viruses 7 (Suppl 2) (2013) 42-51, https://doi.org/10.1111/irv.12080.

R. Pascoa, A.P. Rodrigues, S. Silva, B. Nunes, C. Martins, Comparison between in-
fluenza coded primary care consultations and national influenza incidence obtained
by the General Practitioners Sentinel Network in Portugal from 2012 to 2017, PLoS
One 13 (2018) e0192681, , https://doi.org/10.1371/journal.pone.0192681.

[2]

[3

[4

[5]

[6

[71

Espen Skarstein Kolberg®, Morten Tranung

Department of Clinical Pharmacy, Trondheim Hospital Pharmacy,
Trondheim, Norway

E-mail address:

espen.skarstein.kolberg@sykehusapoteket.no (E.S. Kolberg).

Nicklas Sundell
Department of Infectious Diseases, Institute of Biomedicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden

Bjgrn Waagsbg
Regional Center for Disease Control in Central Norway Regional Health
Authority, St. Olav University Hospital, Norway

* Corresponding author at: Department of Clinical Pharmacy, Trondheim Hospital Pharmacy, Olav Kyrres gate 10, PB 8905, 7491, Trondheim, Norway.

55


https://doi.org/10.1371/journal.ppat.1003194
https://doi.org/10.1371/journal.ppat.1003194
https://doi.org/10.1128/jvi.01680-06
https://doi.org/10.1016/j.jcv.2016.10.005
https://ehelse.no/icpc-2e-english-version
https://ehelse.no/icpc-2e-english-version
https://www.fhi.no/globalassets/dokumenterfiler/influensa/influensaovervaking-gml/influensasesongen-i-norge-2013-14-arsrapport-pdf.pdf
https://www.fhi.no/globalassets/dokumenterfiler/influensa/influensaovervaking-gml/influensasesongen-i-norge-2013-14-arsrapport-pdf.pdf
https://www.fhi.no/globalassets/dokumenterfiler/influensa/influensaovervaking-gml/influensasesongen-i-norge-2013-14-arsrapport-pdf.pdf
https://doi.org/10.1111/irv.12080
https://doi.org/10.1371/journal.pone.0192681
mailto:espen.skarstein.kolberg@sykehusapoteket.no

	Climate and influenza in Oslo: A case for vapour pressure
	Credit author statement
	Original publication
	Funding sources
	Compliance with ethical standards
	Declaration of competing interest
	Acknowledgements
	References




