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SUMMARY
This project describes the randomized re-opening of trainings facilities in Norway in relation
to the COVID-19 pandemic. We apply the best research methodology and ascertain safe and
effective re-implementation of important society activities for health and well-being; opening
of training facilities in Norway. We will use the recently developed concept of rapid-cycle
randomized implementation to assure fast and safe re-introduction of training facilities by
randomized testing of access restriction, and measure virus exposure and immunity as well as
clinical disease during the intervention to enable safe and timely downgrading of COVID-19
restrictions.
This will be important to restrict the economic and societal downsides of the epidemic, and the
negative effects on general health and wellbeing of the Norwegian population.

BACKGROUND
In the spring of 2020, the World is in the middle of a global pandemic with the Coronavirus
disease (COVID-19) (1). Health policy makers around the world have been taking preventive
measures far exceeding what we have seen during previous pandemics, such as isolation
millions of people, closure of schools and work places, and worldwide travel restrictions.

Preventive measures in Norway, such as closed schools and universities, training and wellbeing facilities such as gyms, and suspension of social gatherings are in place, and are likely to
continue over the next weeks to months. Physical distancing measures such as described above
and implemented during COVID-19, are not well studied, and thus, the evidence for the
effectiveness in containment of viral disease is scarce (2).

Policy measures
During a pandemic, the main goal is to reduce morbidity and mortality of the disease while
maintaining societal structures intact. In order to do so, efforts on preventive measures to
contain, delay and mitigate the spread of the agent, are the main concerns. Containment is done
by isolating individuals infected with the virus, and trace and isolate their contacts. Due to its
high ability to spread quickly, COVID-19 has proved difficult to stop by containment alone.
Thus, delaying the spread of the disease to avoid an overload of the health systems with too
many severely sick people at once, becomes a main goal. Finally, to mitigate the impact of the
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disease by providing hospitals and society with the resources needed to maintain services to the
public also when their capacity is stretched (3).

Planning ahead: fast and safe re-implementation
Measures to tackle the COVID-19 pandemic are unprecedented and far-reaching; schools,
universities, training facilities, and many businesses have closed or operate differently; most
hospitals around the World have suspended care for elective procedures such as hip or knee
surgery, screening for cancer, or surveillance of patients with chronic diseases (4,5). These
measures might have been necessary to contain the spread of the virus and tackle its
consequences. However, planning re-introduction of normal life, opening of schools and
businesses and resume normal care for patients with other diseases as soon as possible is
paramount to prevent even larger consequences for the World’s nations and its people, than the
pandemic itself (6).

Due to the uncertainty of contagiousness, immunity, morbidity and mortality of COVID-19, it
is unclear how to resume normal life without risking higher spread of COVID-19 and
continuation of the epidemic. A long-lasting severe COVID-19 pandemic due to premature
introduction of normal activities may have disastrous consequences with increased fatalities,
and could hurt the global economy even more than the current initial pandemic (6).

Training and well-being during COVID-19
Organized and self-initiated training and exercising is important for public health and
wellbeing. Both in Norway and in many other countries, an important part of training and
exercise for individual and population health are training facilities and gyms. During the current
COVID-19 pandemic, by governmental regulation on March 27, 2020 (and supplemented on
April 16, 2020), all trainings facilities and gyms have been closed in Norway (7,8). Recent
surveys performed after the closure have indicated that many Norwegians have a more
sedentary lifestyle and exercise less than before (Helsingen L, et al, submitted for publication)
It will be important to restrict the closure of gyms and training facilities as much as possible
societal downsides of the epidemic, and its negative effects on health and wellbeing of the
Norwegian population.

Evidence for training restriction
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Closure of training facilities in Norway and in most other countries was not guided by scientific
evidence. There was (and still is) no scientific evidence available about the benefits and harms
of closing such facilities for COVID-19, and it is understandable that authorities needed to react
to an imminent threat to population health. Now, two months after restrictions were applied, it
is important to let the planned re-opening of society in general, and training facilities
specifically be guided by scientific methodology to ensure safe and effective re-opening without
jeopardizing people’s health and wellbeing.

Endpoints of Interest
The primary concern with COVID-19 is clinical disease, especially serious disease, as defined
by hospital admission, need for ventilator support, and death due to COVID-19. As a surrogate
for these outcomes, disease is defined by positivity for COVID-19 RNA in individuals is often
used. The rationale for this surrogate is that only people who are positive for virus expression
can transmit the disease to others, and only those who are diseased with COVID-19 (as
measured by RNA tests) can get clinically sick, admitted to hospital, and potentially die of the
disease. However, high COVID-19 RNA test positivity in individuals or groups of individuals
is not necessarily a surrogate for the seriousness of COVID-19 disease in a population, because
COVID-19 infected individuals who do not themselves become seriously ill or who do not
transmit the disease to others who become seriously ill, will contribute to achieve immunity in
the population and thus contain the disease. Therefore, in a study like the present one, COVID19 positivity should be measured together with incidence of serious disease (such as hospital
admission or death) to be able to understand the relationship of the surrogate outcome with the
clinically significant disease outcomes.

Rapid-cycle randomization
Recently, we and others have introduced the concept of randomization for continuous quality
improvement of clinical care and cancer screening programs (9,10). Randomized testing is
proposed in continuous cycles of improvement combining best research methodology in clinical
care (randomization) with the concept of modern quality improvement practice in medicine,
technology and industry; Deming’s Plan-Do-Study-Act cycle (11).

OBJECTIVES
The Knowledge gap is as follows: How can we rapidly and safely re-open training facilities
which have been closed during the COVID-19 pandemic, without increasing risk of disease?
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The filling of the gap and thus objective of this project is: By rapid-cycle randomized testing of
re-opening training facilities with close monitoring of disease activity, this project will
contribute to finding the safest and fasted way to re-open training facilities after COVID-19.

STUDY DESIGN
We will use the recently developed concept of rapid-cycle randomized implementation to
assure fast and safe re-introduction of training facilities by randomized testing of access
restriction and measures virus exposure and clinical disease during the intervention to enable
safe and timely downgrading of COVID-19 restrictions (9,10).

Target group facilities and opening
All professional training facilities in Norway are eligible for participation. Participating
facilities are currently closed by governmental restriction. For the purpose of cycle 1 of the
project, participating facilities will be allowed by governmental exception to open their
premises to participants in the project for the project period, as defined below. Facilities
which do not participate in the project will remain closed during the project period, as per
government policy. Restrictions in subsequent cycles of the project will be determined by the
development of the COVID-19 pandemic and future governmental policy.

Eligible participants
In cycle 1, all members of participating training facilities age 18 years or older who are not at
increased risk for severe COVID-19 disease (www.fhi.no criteria as of May 15, 2020) are
eligible for participation. These are at least one of the following: age 65 years or older;
cardiovascular disease including hypertension; diabetes
(https://www.fhi.no/nettpub/coronavirus/fakta/risikogrupper/, accessed May 15, 2020). We
will assess eligible age through the member lists of the participating facilities, and comorbidities by self-assessment of potentially eligible individuals. The research team can be
approached by phone or email for questions regarding exclusions criteria by approached
individuals. In subsequent cycles, the investigators together with the DSMB will consider to
relax exclusion criteria based on new available evidence for risk factors for severity of
COVID-19.

The project group will reach out to all eligible members at participating facilities and offer
participation in the project if they

5

•

plan to use the training facility regularly during the project period

•

are willing to adhere to training policies during the project

•

accept assessment of project endpoints including virus testing and symptom
assessment

•

approve handling of data for the project, all as described below.

Inclusion in the project will be executed after assessment of the above criteria, and after
informed consent has been provided.

All eligible individuals (members of participating training facilities) will be informed about
the nature of the project and that participation will include randomization to one of the project
arms of intervention (see below). We will randomize members after they have given consent
(so-called post-randomization consent).

Interventions
The following cycles are planned in the randomized re-opening of the included training
facilities through rapid-cycle randomization:
1.

First cycle: randomizing members of each participating training facility to current

practice which is no access (control arm), or to careful access (intervention arm) following
mitigation measures as described by the branch organization “Virke”, see appendix and:
https://t-i.no/wp-content/uploads/2020/04/Bransjestandard-for-sentre.pdf) for two weeks.

2.

Second cycle: If the first cycle does not reveal harm (no significant increase in COVID-

19 test positivity and disease comparing the two arms at the end of the cycle) and access
restrictions to training facilities in Norway are still in place through governmental policy, we
will consider the following interventions based on updates from the Virke branch organization
at the end of cycle 1 (e.g. more individuals allowed in class; less distance between equipment)
in collaboration with the data safety and monitoring board (DSMB) (see figures 1 and 2):
•

Alternative 1: randomizing to more relaxed mitigation measures

•

Alternative 2: relax the age-span invited in cycle 1. These measures will again last for
two weeks.
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Figure 1: Trial overview

Alternative 1

3.

Alternative 2

Third cycle: If the second cycle does not reveal harm (no significant increase in

COVID-19 test positivity comparing the two arms at the end of the cycle) and access
restrictions to training facilities in Norway are still in place through governmental policy, we
will randomize new members to careful access as tested in previous cycle, or new practice
with even less restrictive measures, such as free access as before the closure of the facilities
(the need and the exact intervention in the cycle will be determined after the end of cycle 2).
If we need to randomize members from new training facilities in cycles 2 or subsequent, all
included members in the training facilities in the preceding cycles, will be offered similar
training interventions as in the intervention arm in preceding cycles.

Procedures for all intervention cycles
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•

Given incubation time for COVID-19 of 4-5 days, testing individuals will start 14 days
after 1st day of cycle (day 1st when training facilities are opened to training, not when
individuals are randomized).

•

Each cycle will then continue for an additional 7 days while virus testing is done. All
individuals remain in assigned arm and may continue intervention as assigned.

•

The 3rd week of each cycle (day 15 to 21) will be used by the investigators and the DSMB
to analyse the co-primary endpoint of COVID-19 RNA testing in the cycle, and make
decisions about the exact intervention in the subsequent cycle.

•

The control arm in each cycle may or may not be similar to the intervention arm in the
preceding cycle.

•

In all cycles, participants are encouraged to maintain and follow the Norwegian Institute
of Public Health guidance for good hygiene. The number of cycles, and the exact nature of
the interventions in each consecutive cycle after the first cycle, will be determined after
the preceding cycle and evaluation of the co-primary endpoint, and available secondary
endpoints.

•

Individuals who test positive for COVID-19 virus will be self-isolated and not be able to
use the training facilities following current guidelines of the Norwegian Institute of Public
Health and the Norwegian authorities at each time point during the project. After selfisolation ends, individuals are re-allowed access to training according to their assigned
arm.

•

To avoid bias, all events for primary and secondary outcomes are counting in analyses for
all cycles, regardless if the event has been observed in the current cycle, or in previous
cycles. The final analysis will be done including all events from all cycles.

Procedures for cycles 2 and subsequent
•

The exact interventions in each cycle after the first cycle, will be determined based on
findings in the previous cycles. Subsequent cycles may involve the same or other
individuals.

•

Subsequent cycles may apply individual or cluster randomization, depending on the
nature of the intervention offered

PROJECT ENDPOINTS
All project endpoints will be assessed for each cycle individually. There will also be a
comparison of all predefined endpoints at the end of all cycles, and for all cycles combined.
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PRIMARY ENDPOINTS
1. The comparison of COVID-19 positive individuals in the two comparison arms at the end
of cycle (day 14/15)
2. Comparison of hospital admission in the two arms at the end of cycle (day 21)
SECONDARY ENDPOINTS
The following are secondary project endpoints (days):
1. Comparison of individuals with COVID-19 antibodies in the two comparison arms after
cycle (15-25)
2. Comparison of contact with primary and secondary care in the two comparison arms at the
end of cycle (21)
3. Comparison of ventilator treatment in the two comparison arms at the end of cycle (21)
4. Comparison of ICU admission (diagnoses, procedures) in the two comparison arms at the
end of cycle (21)
5. Comparison of death and causes of death in the two comparison arms at the end of cycle
(21)
6. Comparison of endpoints 2 to 5 above three months after end of cycle in the two
comparison arms
7. Comparison of self-reported COVID-10 positive family members or close friends 30 days
after last cycle
8. COVID-19 positive employees who have been in contact with individuals in the
intervention arm during the training, at the end of cycle (day 14/15)

PREDEFINED SUBGROUP ANALYSES
Subgroups defined by variables which may be associated with the risk of COVID-19 will be
analysed. These include: age and sex, comorbidities, clinical symptoms, area of living,
members in household, type of housing, training facility, and ethnicity.

MEASUREMENTS
For each cycle, we will apply the following measurements in all arms:
•

COVID-19 status (virus RNA and antibodies for COVID-19)
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•

Health care system contacts during intervention cycles and for three months after end
of cycle
o Contact with primary and secondary care (diagnoses, procedures and dates)
o Hospital admission (diagnoses, procedures and dates)
o ICU admission (diagnoses, procedures and dates)
o Ventilator treatment (dates)
o Death and cause of death (date)

Not all measurements will be applied to all randomized individuals, but measurements which
are time consuming and costly (such as virus testing) will be applied to a random subset in all
arms. The number of individuals in the measurement subsets will be determined by the power
scenarios as described below to ensure that enough individuals are tested to ascertain primary
and secondary endpoints with the statistical power described.

We will test all employees who have been in contact with individuals in the intervention arm
during the training in the cycles for COVID-19 RNA. Positive individuals will be advised
regarding isolation measures and referred to the health care service if needed.

VIRUS TESTING
A variety of tests and procedures are available for COVID-19. For the tests and their
performance during the course of disease, see the figure below (from Sethuraman N, et al.
Interpreting Diagnostic Tests for SARS-CoV-2. JAMA 2020; Published online May 6, 2020.
doi:10.1001/jama.2020.8259).

Figure 2: COVID-19 test performance during disease course
(adapted from Sethuraman N, et al. JAMA, May 6, 2020. doi:10.1001/jama.2020.8259)
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We will apply COVID-19 RNA tests according to the procedures and performed at the
Department of Microbiology at Oslo University Hospital. For antibody testing, we apply a
commercially available rapid self-test for COVID-19 antibodies. All those who test positive
will be submitted to serology testing of COVID-19 antibodies to avoid false positives. Negative
rapid tests will not be followed by serology.

COVID-19 RNA tests will be sampled within 3 days after 14 days of the interventions in the
first cycle. Antibody testing will be applied 15-25 days after the end of the intervention period
of the first cycle. Testing will be applied in the same manner after every cycle.

RANDOMISATION
Randomisation and data management will be done centrally for the project. Eligible individuals
will be invited to participate in the project through facilities’ member lists and provide written
informed consent prior to randomisation. Participants will not be blinded to treatment
allocation.

SAMPLE SIZE CALCULATION
Our hypothesis is that there is no clinically meaningful increase in transmission of COVID-19
or incidence of COVID-19 hospital admission between the two comparison arms in a cycle.
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The co-primary endpoint of COVID-19 RNA positivity after completed intervention (training
cycles) is an intermediate which relates to the ultimate endpoint of interest for society; the risk
for severe clinical disease and death of COVID-19. For the latter, hospital admission due to
COVID-19 is the other co-primary endpoint.
At the time of project planning, it is difficult or indeed impossible to reliably estimate a) the
exact prevalence of COVID-19 and immunology to COVID -19 in the area of the study, b) the
association between test positivity and clinical disease; and c) the association of clinical
disease and severe clinical disease such as hospital admission, ventilator therapy, or death due
to COVID-19.

For these reasons, we define a range of differences in event rates and differences in event
rates between the two intervention arms for each the two co-primary endpoints (COVID-19
test positivity and hospital transmission, respectively) that we will be able to uncover with the
sample size of the trial. We believe that clinically meaningful differences and thus noninferiority margins are well covered by the range the trial is powered to detect if present. It is
up to individuals, policy makers and societies to decide on their adequate margins and benefitharm ratios after the trial has ended and results are published.

The scenario which guided us in our sample size estimations is as follows:
•

Based on the most recent update of COVID-19 as of May 11, 2020 from the Norwegian
Institute of Public Health, we assume that 1% of individuals in in each group are testing
positive for COVID -19 at the end of the first cycle.

•

According to a recent population study in Iceland, around 50% of those testing positive
for COVID-19 have symptoms of the disease (mainly cough, running nose, headache) (1).
Thus, we expect that 0.5% of individuals in the first cycle will develop symptoms of
COVID-19.

•

Recent literature suggest that of people with symptoms, approximately 5% will need
hospital admission, 3% will need ventilator support, and 1% will die of COVID-19 (13).
Thus, we expect that 0.025% (5% out of 0.5%) will need hospital admission and 0.005%
(1% out of 0.5%) will die of COVID-19.

We consider a difference of between 1% and 6% in test positivity as a clinical relevant margin
of non-inferiority between the two arms (e.g. 1% in one arm, and between 1% and 6% in the
other arm), based on the assumptions above.
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This means:
•

Hospital admissions will be between 0.025% (with 1% test positivity) and

0.15% (with 6% test positivity). The trial is thus designed to uncover differences in
hospital admissions of down to 0.125% (125/100.000 people).
•

COVID-19 deaths will be between 0.005% (for 1% test positivity) and 0.03%

(with 6% test positivity). The trial is thus designed to uncover differences in COVID19 death of down to 0.025% (25/100.000 people).

Given the above and the power calculations in table 1, we will include at least 4,281
individuals in each arm of the study to ascertain the co-primary clinical endpoint (using a
0.1% difference), and at least 1,696 individuals in each arm will be offered COVID-19 RNA
testing (using a 1% difference); 50% in each group. Virus and antibody testing will be
performed in maximum 2,000 individuals in each group (resources being the limiting factor),
and clinical endpoints will be assessed in all enrolled individuals. See table 1 for sample size
scenarios.

Table 1: Sample size scenarios for the co-primary study endpoints
ENDPOINT

EVENT RATE

EVENT RATE

NON-

SAMPLE

SAMPLE

INTERVENTION

CONTROL

INFERIORITY

SIZE 80%

SIZE 90%

GROUP

GROUP

MARGIN

(numbers

(numbers in

in each

each group)

group)
COVID TEST
POSITIVITY
1%

1%

1%

1,225

1,696

1%

1%

2%

307

424

1%

1%

3%

137

189

1%

1%

4%

77

106

1%

1%

5%

49

68

1%

1%

6%

35

48

0.025%

0.025%

0.025%

49,449

68,494

0.025%

0.025%

0.05%

12,363

17,124

0.025%

0.025%

0.075%

5,495

7,611

0.025%

0.025%

0.1%

3,091

4,281

HOSPITAL
ADMISSION
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0.025%

0.025%

0.125%

1,978

2,740

ETHICS
The study will be submitted for approval by the Regional Ethical Committee of South-East
Norway. All individuals will provide written informed consent before enrolment.

DATA MANAGEMENT AND STUDY MONITORING

DATA PROTECTION
The project will be approved by the Norwegian Centre for Research (NSD) as the data
protection office for the University of Oslo, and the Regional Ethics Committee in Oslo,
Norway. All data handling will be compliant with GDPR and equivalent Norwegian law. The
central study database will be established at the University of Oslo secure server (TSD) with
restricted access and control.

DATA MANAGEMENT
A central study database will be established at the University of Oslo secure server (TSD) with
restricted access and access control compliant with handling of personal, sensitive data. Data
on participants will be collected from different sources, as outlined below, and merged into the
central database for analyses. Personal identifiers will be removed from the analytical dataset
before analyses are performed.

Central database at UiO TSD
•

List of approached individuals

•

List of randomized individuals
o For each arm
o For each cycle

•

Randomization functionality

•

Endpoint registration (merging from other sources, see below)

Training facility databases (through existing apps, if possible)
•

List of approached individuals
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•

For all randomized individuals
o Registration of training activities
o Registration of clinical symptoms
▪

Fever

▪

Cough or running nose

▪

Abdominal complaints

▪

Contacted health care services for COVID related symptoms

Registry and external data access
•

Norwegian Patient Registry
o Contact with health care facilities (all diagnosis and procedures)

•

Norwegian district courts
o Death registry

•

Cause of death registry
o Death and cause of death (first two diagnoses)

Lab database (OUS, others?)
•

COVID-19 RNA test results

•

Antibody test results

ROUTINE MONITORING
The central data management office will be responsible for implementing quality control
systems for the data collected. This will include checks on data values at the time of data entry
(or, if data is transferred in batches, at the time that the data is uploaded into the central
database). More complex central checks will also be conducted and any relevant queries sent
to the participating centres in a timely way.

DATA SAFETY AND MONITORING BOARD (DSMB)
There will be an Independent Data Safety and Monitoring Committee (DSMB) which will
review the safety data at regular intervals, and the endpoint data at the defined intervals. The
DSMB will also ensure that the study is conducted according to required ethical standards. The
members of the DSMB will be appointed by the Study Investigators and must not be involved
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in the Study in any way. At least one statistician will be appointed to the DSMB, and the
activities of the Board will be coordinated by the investigators.

STATISTICAL ANALYSIS PLAN
Participants are followed for the primary endpoint and all secondary endpoints as described
above. Participants will be tracked using their national identifier which will be stored in the
secured project database. The primary analytic approach of the trial will follow the intentionto-treat (ITT) principle. We will compare the differences for each endpoint between the groups
by calculating absolute risk differences and 95% confidence intervals. If 95% confidence
interval is within pre-specified non-inferiority margins, non-inferiority will be shown. If the
distribution of any baseline characteristics is found to be imbalanced between the arms, we will
conduct sensitivity analyses in which those characteristics will be included as covariates in the
model. The limit for the statistical significance will be established at 0.05.

We will also do analyses to estimate the causal effect that would have been observed if all
individuals in the intervention arms had been compliant (per protocol analyses), restricted to
individuals in the active training arm who trained at least once during the cycle.
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Appendix
1. Virke branch standard for re-opening of trainings facilities
(https://t-i.no/wp-content/uploads/2020/04/Bransjestandard-for-sentre.pdf)
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