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ABSTRACT
Objective To evaluate the trajectories of acute upper 
respiratory tract infections (URTIs), COVID- 19, and the use 
of antibiotics in Finland during the COVID- 19 epidemic.
Design Population- based cohort study.
Setting Electronic medical records from a nationwide 
healthcare chain in Finland.
Participants 833 444 patients from a cohort of 1 970 013 
Finns who had used medical services between 2017 and 
2020.
Main outcome measures Number of weekly patients 
of acute URTIs, COVID- 19, and the prescribed number 
of antibiotics in Finland between 6 January 2020 and 
21 June 2020. We estimated the respective expected 
numbers from 1 March 2020 onward using autoregressive 
integrated moving average model from 1 January 2017 
to 1 March 2020. We assessed the public interest in 
COVID- 19 by collecting Google search trend frequencies.
Results There was a rapid increase in COVID- related 
internet searches between weeks 10 and 12. At the same 
time, there was a 106% increase in diagnoses of acute 
URTIs, from 410 per 100 000 inhabitants to 845 per 100 
000. The first COVID- 19 cases were diagnosed on week 
11. Prescriptions for URTI- related antibiotics declined 
by 71% (403 per 100 000 to 117 per 100 000) between 
weeks 11 and 15 while no relevant change took place in 
prescriptions of antibiotics for urinary tract infections.
Conclusions At the beginning of the epidemic, many 
people contacted healthcare professionals with relatively 
mild symptoms, as indicated by the reduced rate of URTI- 
antibiotics prescriptions. Our findings indicate that health 
service providers should be prepared for rapid variations 
in service demand. Securing access of true COVID- 19 
patients to proper diagnostics, care and isolation measures 
may help in preventing the spread of the disease.

INTRODUCTION
The ongoing global pandemic due to the 
spread of SARS- CoV- 2 has plunged multiple 
societies into crisis, both in terms of the 
sustainability of the healthcare sector and the 
financial system.1 Although the COVID- 19 

pathology and epidemiology have been 
widely studied, only little is known about the 
utilisation of healthcare services for respira-
tory systems during the pandemic.

Like other respiratory viruses, the most 
common symptoms of COVID- 19 infection 
include fever and cough.2 The distinction 
between different viral upper respiratory 
tract infections (URTIs) is loosely based on 
the location of symptoms, with the common 
cold affecting primarily the nose, throat 
and lungs. Symptoms are often mild, self- 
diagnosis is frequent, and medical attention 
rarely needed.3 4 Isolation of the viral agent 
involved is rarely performed, and it is gener-
ally not possible to identify the virus type 
from the symptoms. This creates a challenge 
for the attending physicians in the diagnos-
tics of COVID- 19 in individual patients and 

Strengths and limitations of this study

 ► The population- based cohort study had access to 
prospectively collected and homogeneous registry 
data, comprising a large proportion (15%) of the 
Finnish population.

 ► Users of private health services may not be repre-
sentative of the overall Finnish population, which 
limits generalisability. Study conducted in one coun-
try limits generalisability.

 ► The study had access to a large set of data from 
the previous years, using which we were able to 
estimate the expected numbers for the selected 
outcomes with reasonable accuracy using the au-
toregressive integrated moving average model.

 ► The study had access to a control group in the in-
cidence of acute urinary tract infection prevalence 
over the study period.

 ► Simultaneity of phenomena does not imply cause 
and effect.
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the healthcare system at large in arranging the resources 
for the diagnostics and care of the patients.

We present findings of a time series analysis of the 
incidence of URTIs, confirmed COVID- 19 infections, 
prescriptions for antibiotics against URTIs and concom-
itant public interest in COVID- 19 in Finland during the 
COVID- 19 epidemic. We also calculated expected inci-
dences for the diagnoses and prescriptions based on data 
from 3 years preceding the COVID- 19 epidemic.

METHODS
Study design
The study design is a retrospective analysis of prospec-
tively collected register data. The data were collected 
from electronic patient registers of one nationwide 
health service provider (Terveystalo) in Finland. Figure 1 
shows the study process followed. Data privacy was strictly 
followed.

Setting
In Finland, the first case of COVID- 19 was diagnosed in 
February 2020. From 18 March 2020 onwards, a series of 
nationwide control measures, based on a series of acts 
by the Finnish parliament, were applied to restrict the 
spread of the COVID- 19 epidemic. From 19 April 2020 
onwards, the restrictions were gradually lifted. Altogether 
7236 confirmed cases and 328 COVID- 19- related deaths 
had been confirmed by 1 July 2020.5 In July–August 2020, 
the rate of new COVID- 19 infections remained at low 
level.

Healthcare in Finland is mainly composed of publicly 
funded healthcare, provided either by public or private 
providers. The publicly funded healthcare constituted 
75.8% of all healthcare costs in 2018, while the private 
healthcare services accounted for the rest.6 Both the 
public and private health services are available across 
Finland.

Terveystalo is the largest private healthcare service 
company in Finland offering primary and secondary 
healthcare services for corporate and private customers 
as well as the public sector. The nationwide network 
includes approximately 300 health service units across 
Finland and 13 000 medical doctors. In 2019, Terveystalo 
had approximately 1.2 million individual customers with 
approximately 3.7 million visits to a physician, amounting 
to approximately 15% of all physician visits in Finland.7 
Patients can attend the services via an in- person appoint-
ment, or a digital appointment, and no distinction was 
made between these service channels in the this study. 
All diagnoses and prescriptions are recorded into a 
centralised electronic health record system. Alongside 
the outpatient clinic network, Terveystalo provides labo-
ratory services in 123 units around Finland.

A more detailed description of the Finnish healthcare 
setting, and the role of Terveystalo as a service provider is 
presented in online supplemental appendix A.

Data sources and collection
Data were collected from the patient database on 1 July 
2020. The data set was pseudonymised, and no individual 
patients were identifiable from the data. All eligible 
patients were included from all regions of Finland. 
Overall, the data set contained diagnoses on 1.970M 
individuals.

We included all patients (N=833 444) who had either 
had a COVID- 19, an URTI- related diagnosis (table 1), or 
who had been prescribed certain antibiotics for the time 
series analysis between the dates 1 January 2017 and 21 
June 2020.8 We grouped the antibiotics based on their 
primary use case. Use of antimicrobial agents in outpa-
tients is recommended according to the Current Care 
Guidelines. These guidelines are widely used in Finland 
for choice of antibiotics for most common outpatient 
infectious diseases.9 10 The classification on antimicro-
bials were done following the WHO ATC classification 
system.11 The rate of prescriptions of antibiotics are 
presented in three categories: respiratory system related 

Figure 1 Study design and relevant steps. Data sets 
are depicted with a rounded box and processing and 
analytics with a diamond. From the overall population, we 
included all patients with the predefined conditions, which 
were aggregated to the number of events per week. The 
years 2017–2019 were used to model typical behaviour of 
patients during weeks 2–25, and these predictions were 
combined with observed data from 2020 to study the effect 
of COVID- 19 on the healthcare system. PCR- RT, COVID- 19 
PCR test real time.

https://dx.doi.org/10.1136/bmjopen-2020-046490
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(URTI), urinary tract related and the rest (table 2). From 
these data sets, we calculated the weekly number of events 
by group, which were used for time series analysis.

To assess the public interest in COVID- 19, we collected 
temporal search term frequencies using the Google 
Trends tool.12 We used the keywords ‘koronavirus’ 
(‘Corona virus’), ‘korona’ (‘Corona’) and ‘COVID- 19’ 
in the six most commonly spoken languages in Finland 
(Finnish, Swedish, English, Russian, Arabic and Estonian) 
and limited the analysis for searches made within Finland 
in year 2020. The resulting measure is a computational 
measure ranging from 0 to 100 denoting the relative 
interest in the search terms by day, which we aggregated 
to a weekly level. The value is linear and relative, with 100 
denoting the most interest on the phenomenon during 
the time series and the value 0 no interest at all.

Statistical methods
Descriptive statistics were calculated for the study popu-
lation. Continuous variables were expressed as medians 
and ranges (10th and 90th percentiles) and categorical 
variables were summarised as numbers and percentages.

To assess the incidence per 100 000, we calculated the 
number of patients within the Terveystalo health services. 
We included all patients who had had an appointment, 
laboratory test, imaging event or surgery, as well as indi-
viduals within the occupational health services during the 
last 2 years. To calculate the population prevalence, the 
observed incidence number was adjusted to this number 
to calculate the incidence per 100 000 inhabitants.

We used the autoregressive integrated moving average 
(ARIMA) model to estimate the expected number of diag-
noses during the study period as they would have been 
without the COVID- 19 pandemic.13 14 ARIMA decon-
structs a time series into lagged values (AR) and linear 
combinations of past values (MA), after first differenti-
ating the time series one or more times to ensure station-
arity (I). The model was fitted using weekly data for all 
diagnosis groups separately between 1 January 2017 and 1 
March 2020, and expected values were predicted for weeks 
10–25 of 2020. To account for seasonality and yearly varia-
tion in the data, four harmonic terms were introduced to 
the model. The harmonic terms were fitted and applied 
to all of the models’ groups except for N30, which exhib-
ited no seasonality. Quality of the fit was assessed using 
the Box- Ljung test on the residuals (p<0.05).15

The calculations were performed using the R statistical 
language (V.3.6.0).16 For the predictions, 95% CI refers to 
the 2.5th and 97.5th percentiles of the presented distribu-
tions. Parts of the data used have been made available for 
the public online.17

Patient and public involvement
Patient or the public were not involved in the design, 
conduct, reporting or dissemination of our research. 
Parts of the data has been made available to the public.

MAIN RESULTS
The number of individuals who had had an appointment, 
laboratory test, imaging event or surgery at Terveystalo, or 
who were within the occupational health services during 
the last 2 years by Terveystalo totalled 1 970 013 people, 
that is, 35% of the population of Finland. Of this popula-
tion, 833 444 patients had some of the selected observed 
diagnoses (table 1) during the observation period. 
Overall, 3 314 425 of such events were recorded between 
5 different selected conditions. The clinical characteris-
tics of the prospective cohorts of the subjects are listed 
in table 3. Overall, in Terveystalo, there were 540 PCR- 
positive COVID- 19 cases which comprises 8.0% of cases 
in Finland during the observation period.

Figure 2 shows the weekly time series of public interest 
in COVID- 19, the selected diagnoses and prescriptions of 
antibiotics during year 2020. On week 11 of 2020, the first 
confirmed COVID- 19 cases were reported. Concomitantly, 
internet searches related to COVID- 19 increased sharply. 
This was accompanied by a 106% (410 per 100 000 to 845 
per 100 000) increase in the incidence of URTIs between 
weeks 10 and 12. During the same period, the overall 
number of prescriptions for antibiotics declined by 55% 
(657 per 100 000 to 299 per 100 000) between weeks 10 
and 15. Seasonal influenza diagnoses (J10) decreased 
by 79% (5.5 per 100 000 to 1.1 per 100 000) between 
weeks 10 and 13. The values are below the 95% CIs of the 
ARIMA prediction during weeks 12 and 13, with near- zero 
values thereafter. Based on ARIMA- model, the seasonal 
influenza (J10) period is predicted to end by week 24 but 
may end as early as at week 14. During the observation 
period, the influenza season ended earlier than expected. 
Based on the ARIMA- model and the observation period, 
once the observed number of influenza is close to zero, 

Table 1 The different diagnosis groups and their reasons for inclusion in the study.

ICD- code Diagnosis Reason for inclusion

J06.9 Acute upper respiratory tract infection, unspecified (URTI) Similar symptoms with COVID- 19

J10 Influenza, seasonal influenza virus identified Similar symptoms with COVID- 19

N30 Acute urinary tract infection (UTI) Reference diagnosis

URTI and influenza were chosen because of their similarity with COVID- 19 symptoms, where many patients sharing the symptoms were likely 
to seek medical care. UTI was chosen as a reference group, as the number of patients was estimated to be unaffected by the COVID- 19 
pandemic.
ICD, International Classification of Diseases.
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no re- emergence of influenza diagnoses is noted. The 
incidence of COVID- 19 via confirmed laboratory tests 
peaked on week 13 and again on week 20, after which 
the number of positive cases declined. After week 15, the 
number of acute non- specific URTIs fell below the levels 
of those before the COVID- 19 pandemic, with a 72% 
decrease in diagnoses on week 19 compared with week 10 
(410 per 100 000 to 115 per 100 000). This early increase 
and later decrease in the number of diagnoses both fall 
outside the 95% CIs of the estimated expected numbers 
for the time period based on the previous years. Also, the 
decline in the prescriptions for antibiotics exceeds the 
95% confidence limit estimated by ARIMA. As a compar-
ison, no relevant change over time can be observed in 
urinary tract infections for the same period (figure 2).

The largest relative decrease in the prescriptions of 
antibiotics took place in those typically used for URTIs 
as shown in figure 3. Prescriptions of antibiotics for 
URTI reduced by 71% from week 11 to week 15 of 2020, 
while prescriptions of antibiotics that are typically used 
for urinary tract infections decreased by 3% during the 
same period. Prescriptions of other antibiotics decreased 
by 38%. Overall, the prescription of antibiotics seems 
to have been decreasing over the years, although some 
seasonality is seen in the prescriptions of URTI- related 
antibiotics also in years 2017 to 2019. However, the total 
change in antibiotics prescriptions in 2020 is still outside 
the 95% CI when accounted for the seasonality, as shown 
in the figure 2.

Yearly results for the selected diagnoses and prescrip-
tions of antibiotics for the time period during the years 
2017–2020 are shown in online supplemental appendix 
B. Typically for years 2017–2019 the prescription of anti-
biotics follow the number of URTI- related diagnoses. 
From year 2020 this pattern changes, with URTI- related 
diagnoses and antibiotics usage changing independently, 
as can be seen in figures 2 and 3.

DISCUSSION
Principal findings
The outburst of the COVID- 19 pandemic in Finland was 
accompanied by broad news and social media coverage, 
and induced a major public interest in the epidemic, as 
illustrated by the rapid increase in internet searches on 
the topic in Finland. At the same time, the weekly inci-
dence of diagnoses of non- specific URTIs doubled. Para-
doxically, the rate of prescriptions of antibiotics for URTIs 
started to decrease at the same time as the incidence of 
URTI diagnoses started to increase, to less than half of the 
estimate of the expected rate. In the previous years, the 
rate of antibiotics prescriptions has closely followed the 
incidence URTI diagnoses. These changes exceeded the 
95% CIs of the estimated expected values that account 
for the seasonality. The rate of prescriptions of antibiotics 
typically used for urinary tract infections remained stable 
at the same period. Moreover, the incidence of confirmed 
COVID- 19 cases remained low even at the peak of the 

Table 2 The antibiotics and their groups.

ATC code Antibiotic name Antibiotic group

J01CA04 Amoxicillin Respiratory tract 
infectionsJ01CR02 Amoxicillin and beta- lactamase 

inhibitor

J01CE02 Phenoxymethylpenicillin

J01AA02 Doxycycline

J01FA10 Azithromycin

J01FA09 Clarithromycin

J01FA06 Roxithromycin

J01FA15 Telithromycin

J01FA01 Erythromycin

J01EA01 Trimethoprim Urinary tract 
infectionsJ01XE01 Nitrofurantoin

J01CA08 Pivmecillinam

J01DB01 Cefalexin Other

J01EE01 Sulfamethoxazole and 
trimethoprim

J01AA07 Tetracycline

J01MA02 Ciprofloxacin

J01FF01 Clindamycin

J01AA04 Lymecycline

J01DC02 Cefuroxime

J01EE02 Sulfadiazine and trimethoprim

J01MA12 Levofloxacin

J01MA14 Moxifloxacin

J01XC01 Fusidic acid

J01X×05 Methenamine

J01MA01 Cfloxacin

J01CF05 Flucloxacillin

J01DC04 Cefaclor

J01CE10 Benzathine 
phenoxymethylpenicillin

J01DD04 Ceftriaxone

J01CE08 Benzathine benzylpenicillin

J01CE01 Benzylpenicillin

J01CE09 Procaine benzylpenicillin

J01X×01 Osfomycin

J01DE01 Cefepime

J01X×08 Linezolid

J01MA06 Norfloxacin

J01DH02 Meropenem

J01DD02 Ceftazidime

J01GB01 Tobramycin

J01CA01 Ampicillin

All prescriptions for antibacterial agents for systemic use (ATC code 
J01) were considered, and the antibiotics were grouped to denote if 
they are mainly used in treatment of respiratory tract infections, urinary 
tract infections, or other infections. The study focused on the change 
in usage of respiratory tract infection related antibiotics compared with 
other antibiotics, while UTI- related antibiotics acted as a reference 
group.
ATC, Anatomical Therapeutic Chemical Classification System.

https://dx.doi.org/10.1136/bmjopen-2020-046490
https://dx.doi.org/10.1136/bmjopen-2020-046490
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Table 3 The clinical characteristics of the groups for the periods 1 January 2017–31 December 2019 and 1 January 2020–21 
June 2020

Measure

Period

1 January 2017–31 
December 2019

1 January 2020–21 
June 2020

Unique persons 747 241 187 769

Total visits 2 910 519 403 906

Median age (10th, 90th percentiles)* 41 (14, 64) 40 (19, 62)

Gender, men 341 798 (45.7%) 80 240 (42.7%)

Gender, women 405 442 (54.3%) 107 528 (57.3%)

Acute upper respiratory tract infection URTI (J06; N, % of total patients) 425 202 (56.9) 92 148 (49.1)

Influenza (J10; N, % of total patients) 4 353 (0.6) 741 (0.4)

COVID- 19 Tests (N, % of total patients) 0 (0) 21 523 (11.5)

Confirmed COVID- 19 infection (N, % of suspected COVID- 19 cases) 0 (0) 540 (2.5)

Urinary tract infection UTI (N, % of total patients) 15 902 (2.1) 2 801 (1.5)

Prescription of antibiotics (N, % of total patients) 558 823 (74.8) 96 133 (51.2)

The most notable differences in the periods are the inclusion of COVID- 19 patients for the latter period, whose testing began in May 2020, 
and the smaller proportion of prescriptions for antibiotics for the latter period compared with the earlier.
*Calculated from total visits at the time of the event.
URTI, upper respiratory tract infection.

Figure 2 Public interest in COVID- 19 and weekly incidence rates of upper respiratory tract infections, (J06), influenza 
(J10), prescriptions of antibiotics, urinary tract infections (N30), and confirmed COVID- 19 infections for the year 2020. The 
measures are reported as incidence per 100 000 inhabitants, except for the public interest, which is a relative measure from 
0 to 100, where 100 denotes the peak interest over the time period. The dashed line denotes the expected value estimates 
derived from the ARIMA model for the measures from week 11, with the 95% CI shown as a red ribbon. ARIMA, autoregressive 
integrated moving average.
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epidemic during spring 2020. We interpret these key 
findings as follows. First, simultaneously with the high 
level of media attention, many people were seeking 
medical advice with lower level of respiratory symptoms 
than usually. This, combined with the awareness of an 
epidemic of viral origin might have had an effect patients’ 
demands for and physicians’ patterns of prescribing anti-
biotics for URTIs.

Comparison with other studies
We are aware of only few other studies that has assessed 
healthcare utilisation rates during the COVID- 19 
pandemic. The number of visits to physicians decreased 
during the lockdown caused by the COVID- 19 pandemic 
in a paediatric population in France.18 In the UK, all 
daily emergency department attendances decreased 
during the 2020 ‘COVID- 19’ period (12 March 2020 to 26 
April 2020) and the reduction was greatest in less severe 
and non- respiratory indications, although a reduction 

in respiratory infections was also seen.19 Also, there is 
evidence of significant reductions of stroke and TIA 
admissions and gynaecological emergency department 
visits during the lockdowns.20–22 We noted a decreasing 
number of overall visits after the peak of the COVID- 19 
epidemic in line with the previous studies, but the rapid 
increase of patient contacts due to respiratory symptoms 
in our study differs from the previous findings.

Strength and limitations of this study
The prospectively collected and homogeneous registry 
data, comprising a large proportion of the Finnish popu-
lation can be considered as a strength of our study. As 
always, registry data may contain errors, which may 
simultaneously be considered as a limitation. However, 
any systematic bias that would have occurred during the 
COVID- 19 epidemic is unlikely and time trends in our data 
can be considered trustworthy. However, due to being a 
population- based cohort study the study is retrospective 
in nature, which may cause some bias. As Terveystalo is a 
private and occupational healthcare provider, the study 
population may more likely be employed, working age 
or have higher education than the general population. 
Our results of the COVID- 19 incidence also match with 
the time trends of the national data. Moreover, we had 
access to a large set of data from the previous years, using 
which we were able to estimate the expected numbers for 
the selected outcomes with reasonable accuracy using 
the ARIMA model. Finally, our study focuses on temporal 
trends in the data, and does not imply causality between 
the simultaneous phenomena as such.

Perspective
The reasons for the variation of the selected diagnoses 
during the COVID- 19 epidemic warrant further discus-
sion. The relatively short period of increase in URTI 
diagnoses was followed by a decline to a lower level than 
the estimated expected rate, well below the rate before 
the COVID- 19 epidemic (figure 2). The widespread 
lockdown, social distancing, and hygiene measures that 
took place shortly after the outbreak of the epidemic 
most likely have had an effect on the overall incidence 
of all infections that spread through contact and droplet 
routes, including URTIs and influenza. Also, before 
the COVID- 19 testing capacity was sufficient, patients 
with COVID- 19- like symptoms were typically advised to 
stay at home and remain in quarantine- like conditions 
voluntarily, a message emphasised in the news media 
also. Thus, it seems that people have largely stayed at 
home and have been hesitant to seek medical atten-
tion in the fear of COVID- 19 infection from the care 
premises unless necessary, which may have resulted in 
underdiagnosis of the disease. It is also possible that 
some cases of COVID- 19 were diagnosed as URTIs due 
to the limited testing capacity. Overall, in the early days 
of the COVID- 19 pandemic we observed a sharp increase 
in the number of URTI diagnoses simultaneously with 
a wide media and public attention in Finland. Patients 

Figure 3 Yearly and weekly prescriptions of antibiotics 
per 100 000 patients. The most notable change can be 
seen in 2020, with upper respiratory tract infection (URTI)- 
related antibiotic prescriptions dropping sharply during the 
COVID- 19 pandemic. A small change can be seen in other 
antibiotics, while no change can be seen in UTI- related 
antibiotics. The antibiotics are classified into respiratory 
system related antibiotics, urinary tract- related antibiotics 
and other antibiotics (table 2). UTI, urinary tract infection.
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may have been seeking medical help with milder symp-
toms than usually. Shortly thereafter the phenomenon 
was reversed. Perhaps the increasing general awareness 
about COVID- 19 reduced the eagerness of the patients to 
seek medical consultation with mild symptoms. Increased 
hygiene and restrictive measures may have influenced the 
underlying incidence of URTIs. These two combined may 
have resulted in a sharp decrease in the observed inci-
dence of URTI diagnoses.

There are several issues possibly affecting both 
URTIs and influenza. First, patient behaviour seems to 
have varied during the observation period due to the 
increasing awareness. In addition, we cannot rule out 
potential socioeconomic factors affecting, for example, 
self- paying customers reducing healthcare utilisation due 
to economic uncertainty. Second, physician behaviour 
may have been influenced by the pandemic, and some 
cases of URTIs may have been misdiagnosed as COVID- 19 
or vice versa during the early stages of the pandemic. 
Primary care services capacity of Terveystalo was not rele-
vantly restrained due to COVID- 19, but laboratory testing 
capacity of COVID- 19 was limited in the early stages of 
the pandemic. Additionally, the testing procedures and 
recommendations changed several times during the 
observation period, affecting both the observed positive 
test result rates and coinciding URTI diagnoses. Third, 
the variations in incidence can be due to a change in the 
underlying communicable disease epidemiology due to 
social distancing, restrictive measures and stricter hygiene 
measures, since no such variation was noted in the inci-
dence of urinary tract diseases.

Our results also indicate a change in the physicians’ prac-
tices at large during and after the peak of the COVID- 19 
epidemic. Due to the awareness of the new viral disease, 
patients with sufficiently severe respiratory symptoms were 
assigned to COVID- 19 tests when indicated and advised to 
stay in isolation at home, unless there was a need for hospi-
talisation. This may also partly explain the rapid decline 
in the confirmed influenza diagnoses at the peak of URTI 
diagnoses (figure 2), which practically ended the influ-
enza season 3–10 weeks earlier than predicted. Secondary 
bacterial infections may occur resulting in sinusitis, ear 
infection and rarely pneumonia after a viral respiratory 
infection. In Finland, the prescription of antibiotics for 
respiratory symptoms is typically limited to suspected or 
confirmed bacterial secondary infections. The reduction 
of the rate of prescriptions of antibiotics for URTIs that 
also remained at low level after the peak of the COVID- 19 
epidemic signals that in most cases the symptoms of the 
patients have been and remained relatively mild. In the 
aftermath of the epidemic, we have learnt that a low 
proportion of COVID- 19 patients have a bacterial coin-
fection—less than in previous influenza pandemics.23 Of 
note, the reduction in the rate of prescriptions of anti-
biotics took place at the time when very little was known 
about the epidemic already, that is, it reflects the results 
of clinical judgement on symptoms by the physicians. 
Our findings are in line with the earlier ones that do not 

support the routine use of antibiotics in the management 
of confirmed COVID- 19 infections.23

CONCLUSIONS
Our data show unforeseen trends in both patient and 
physician behaviours, especially during the peak of the 
COVID- 19 epidemic, underlining the importance of 
preparedness of healthcare services to a pandemic. The 
demand of the type and volume of primary care services 
varied greatly during the epidemic simultaneously with 
the vast news and social media coverage of the topic. In 
times like these, the availability of easy- to- access primary 
care services and accurate online health information 
channels are important. If these kinds of services are not 
available, access to diagnostics and care of a significant 
proportion of COVID- 19 patients might be overshad-
owed by a substantial number of worried patients with 
mild respiratory symptoms only. If COVID- 19 infections 
are not timely diagnosed, properly treated and potential 
contacts tracked and quarantined, the disease is likely to 
spread further.
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