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Abstract. In Finland, it is possible to quickly produce medical symptom self-
assessment tools within the existing infrastructure. The Finnish Omaolo Covid-19
web-based symptom self-assessment tool (symptom checker) was launched on
March 16, 2020 after a 6-day development period. By using the web-based
Omaolo Covid-19 symptom checker during the second wave of the epidemic,
some 1.72 million questionnaires were recorded, out of which 1.55 million from
symptomatic persons. Some 15% of the responses (245,500) were directed to seek
emergency medical care based on the online screening by respondent response
profiles.
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1. Introduction

Rapid pace of the Covid-19 pandemic presents challenges to robust collection of
population-scale data to address the pandemic. Symptom information is vital to
providing an earlier window into our progress against viral spread, and can
complement traditional measures of the pandemic’s severity [1-4].

Mobile apps provide a convenient source of tracking and data collection to fight
against the spread of Covid-19 [5-7]. Digital surveillance as a method of contactless
tracing holds substantial appeal for the future [2,8-10]. However, mobile phone apps
and web-based tools facilitate self-guided collection of population-level data at scale
[5,11-14], even in real-time [15] but with varying efficacy [16].

Symptom checkers are algorithm-based programs that provide potential virtual
diagnoses and triage advice [17-19]. Symptom checkers promise a cost-effective way
of enabling rapidly scalable epidemiological data collection and analysis, with varying
diagnostic accuracy [20,21].

Covid-19 epidemic in Finland started in Mid-March 2020. On March 16, 2020 the
Finnish Government announced a state of emergency due to the Covid-19 epidemic
and consequently implemented several physical distancing measures aimed at slowing
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the spread and protecting risk groups [22]. Part of the national response was the
Omaolo Covid-19 web-based symptom self-assessment tool, a CE-marked medical
device that was launched March 16, 2020 [23].

Our objective is to describe use, users, and some performance aspects of the
Finnish Omaolo Covid-19 web-based symptom self-assessment tool (symptom
checker) in Finland.

2. Material and Method

Development of the web-based Omaolo Covid-19 symptom checker was started March
10, 2020, and it was launched for use March 16, 2020. It has been published in Finnish
and Swedish (March 2020) and in English (April 2020) versions. All symptom checker
responses that were started are recorded into the DigiFinland Oy’s system log files.
However, the respondent decides if one would record the questionnaire responses to the
system containing personal identification codes. By recording the responses, one has to
authenticate oneself by strong measures, and can transmit one’s profile responses
further to one’s home municipality primary healthcare centre processing by given
consent.

Our study material consists of daily Omaolo Covid-19 symptom checker responses
since March 16, 2020. Data are statistical and do not contain any variables or their
combinations that could be used to identify any person in the material.

We defined Covid-19 epidemic in two waves based on its epidemiological features
in Finland: the first wave from February 25 to June 28, 2020, and the second wave
from June 29, 2020 to January 30, 2021.

3. Results

In total, there were 1,937,469 responses recorded into the Omaolo Covid-19 web-based
symptom checker system log from March 16 to December 31, 2020, out of which
1,536,625 (79%) during the second wave of the Covid-19 epidemic in Finland (Figure
1).

Most (635,757 of 1,517,164; e.g. 42%) of the responses were recorded in the
Helsinki and Uusimaa University Hospital District. Based on questionnaire incidence
per 100,000 inhabitants, the three top ones were Helsinki and Uusimaa (45,094), Paijat-
Hiame (33,948), and Keski-Suomi (31,841) Hospital Districts whereas the three lowest
incidences were in Lénsi-Pohja (11,226), Lapland (12,719), and Eastern Finland
(14,596) Hospital Districts, respectively.

Only symptomatic persons answered questions regarding symptoms (Figure 2).
The questionnaire symptoms were: cough, difficulty in breathing, throat ache, headache,
muscle pain, vomiting or diarrhea, loss of smell or taste sense, and fever (>37.5C).
Fever occurred in mean in 12% of the responses. The proportions of symptoms
occurred in relatively constantly during the second wave, throat ache, cough and fever
being the most prevalent symptoms. Vomiting or diarrhea occurred in 2.6% and loss of
smell or taste sense in less than 1% of the responses.
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Figure 1. Daily number of web-based Omaolo Covid-19 symptoms self-assessment questionnaires,
symptomatic and cases referred to seek healthcare emergency service from March 16, 2020 to January 30,
2021 in Finland. In a total of 2,117,236 responses 1,937,469 were from March 16 to December 31, 2020 and
1,716,392 responses from June 29, 2020 to January 30, 2021 (during the second wave).
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Figure 2. Daily number of symptoms in web-based Omaolo Covid-19 symptoms self-assessment
questionnaires during the second wave of the epidemic from June 29, 2020 to January 30, 2021 in Finland
(n=1,386,739). One respondent may have reported many symptoms. All symptoms for one day were counted
together (100%) as a sum of symptoms for the day. A symptom proportion was calculated by dividing the
symptom frequency by the symptom sum for the day, and multiplied by 100.

Respondents’ age was classified into 10-year age groups. Compared with the age
distribution in the whole country, the proportions were larger in younger age groups
(less than 50-year-olds) in the symptom checker respondents whereas smaller in older
age groups. The differences were most marked among the 20-29-year-olds (25% in
symptom checker and 12% among total population), 30-39-year-olds (22% vs. 13%),
60-69-year-olds (6% vs. 13%) and 70-year-old or older (2% vs. 16%).

In total, 13% (176,440) of the respondents during the second wave were working
in social welfare or healthcare, 30% in other services where the respondent could not
escape from close contacts with customers, 26% in services where the respondent was
able to escape from close contacts, and 31% were not working at the time of response.
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The respondent were standing and could perform their normal domestic duties in
87% of responses, whereas 13% were standing but could not perform their normal
domestic duties, and 0.8% were in weak condition and could only stay in bed
(excluding bathroom visits).

There were 514,143 (33%) respondents who claimed being (directly) exposed to
Covid-19 during the second wave of the epidemic. The proportion varied between 40—
45% from March to August, 2020 but decreased to 25—-30% towards the end of 2020.

Respondents were asked to identify if they had diseases, treatments or states that
may lower their response to infections. Self-reported risk group identification occurred
in 10-12% from March to mid-August whereas 8§—10% thereafter.

Based on the responses given in the web-based symptom checker questionnaire,
the respondent was given an evaluation of the probability of Covid-19 disease, advice
how to prevent spreading the Covid-19 disease, and how to seek medical help in acute
cases. The recommendations were classified based on their priority into three major
groups: no need for treatment, low or high priority for treatment (17 subclasses in total).
There were 220,535 group 2 (high priority) responses, i.e. 14% of all responses during
the second wave of the epidemic. The proportion was higher (some 20%) during the
June-July and the trend decreased to 10—15% thereafter.

4. Discussion and Conclusions

By using the web-based Omaolo Covid-19 symptom checker during the second wave
of the epidemic, some 1.72 million questionnaires were recorded, out of which 1.55
million from symptomatic persons. Some 15% of the responses (245,500) were
directed to seek emergency medical care based on the online screening. The case load
avoided at emergency services by utilizing digital web-based tool is most probably a
convenient way to conduct digital surveillance as a method of contactless tracing, to
facilitate self-guided collection of population-level data at scale in real-time.

The symptom checker users were predominantly younger than the general
population in Finland, which may be explained by easier access, better skills and
conventional habits in using digital apps. Most responses were recorded in the capital
Helsinki area corresponding to the epidemiological situation. Some 13% were working
in social welfare and healthcare, and one out of ten was in a risk group by self-
assessment. It is possible that those who proceed with milder symptom profiles may be
provided with a possibility to enter primary healthcare provision in excess to others via
the Omaolo Covid-19 web-based symptom checker tool. This is also the case for
entering to testing basing on the symptom checker tool profiles.

In Finland, it is possible to quickly produce medical symptom assessment tools for
symptom checker use with treatment guidance for various use cases within the existing
infrastructure. This study presents and describes use, users, and some performance
aspects of the Finnish Omaolo Covid-19 web-based symptom self-assessment tool
(symptom checker) since its launch on March 16, 2020 and during the second wave of
the Covid-19 epidemic in Finland since June 29, 2020. The CE-marked medical device
was launched after a 6-day development period.

Unfortunately in this study we were not able to follow how the respondent made
actions, such as going to a Covid-19 test. However, the Omaolo symptom checker is
accepted by the population and is used frequently to self-assess Covid-19 symptoms.
Its use frequencies have been observed to correlate with Covid-19 confirmed cases.
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