
ORIGINAL RESEARCH Open Access

The effect of national lockdown due to
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Abstract

Background: COVID-19 outbreak lead to nationwide lockdown in Finland on the March 16th, 2020. Previous data
regarding to the patient load in the emergency departments during pandemics is scarce. Our aim is to describe the
effect of national lockdown and social distancing on the number and reasons for emergency department (ED) visits
and inpatient admissions in three large volume hospitals prior to and after the outbreak of the COVID-19 epidemic
in Finland.

Methods: Data for this register-based retrospective cohort study were collected from three large ED’s in Finland,
covering 1/6 of the Finnish population. All patients visiting ED’s six weeks before and six weeks after the lockdown
were included. Pediatric and gynecological patients were excluded. Numbers and reasons for ED visits and
inpatient admissions were collected. Corresponding time period in 2019 was used as reference.

Results: A total of 40,653 ED visits and 12,226 inpatient admissions were analyzed. The total number of ED visits
decreased 16% after the lockdown, whereas the number of inpatient admissions decreased 15% (p < 0.001). This
change in inpatient admissions was similar in all participating hospitals. Visits due to back or limb pain decreased
31% and infectious diseases 28%. The visit rate and inpatient admissions due to acute myocardial infarction and
strokes remained stable throughout the study period. Interestingly, the rate of inpatient admissions due to
psychiatric diagnoses remained unchanged, although the ED visit rate decreased by 19%. The number of ED visits
(n = 282) and inpatient admissions (n = 55) due to COVID-19 remained low in the participating hospitals.

Conclusions: Changes in ED visits and inpatient admissions prior to and during the early phase of the COVID-19
outbreak were unpredictable, and our results may help hospitals and especially ED’s focus their resources better.
Surprisingly, there was a major decrease in the rate of ED visits due to back or limb pain and not so surprisingly in
infectious diseases. Rates of acute myocardial infarctions and cerebral strokes remained stable. In summary, stabile
resources for the treatment of patients with severe diseases will be needed in hospitals and ED’s.
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Background
The coronavirus disease (COVID-19) outbreak was first
described in Wuhan, China in December 2019 [1].
Thereafter, the disease spread rapidly, first in China and
later globally [2–4]. On March 12, 2020, the World
Health Organization (WHO) declared COVID-19 a pan-
demic [5]. In Finland, the first COVID-19 case was diag-
nosed on January 28 [6]. By March 16, the cumulative
number of cases in Finland was 272, and the Finnish
Government declared a state of emergency for the first
time since World War II [7, 8].. Measures, such as pro-
hibiting gatherings of more than 10 persons, closing bor-
ders, and quarantining residents re-entering Finland for
14 days, were introduced. Public institutions (schools, li-
braries) were closed, and inhabitants 70 years and older
were asked to self-isolate. Moreover, hospitals cancelled
elective surgical operations and prepared for the ex-
pected arrival of patients with COVID-19. In addition,
medical personnel were re-educated for respiratory nurs-
ing and hospital resources were focused on COVID-
cohorts and ICUs [8].
The rationale behind the national lockdown was that

social distancing could impede the spread of the disease.
Indeed, it has been suggested that social distancing
might have reduced the spread of severe acute respira-
tory syndrome (SARS) in 2003 and H1N1 influenza in
2009 [9, 10]. Moreover, social distancing seemed to stop
the spread of SARS-CoV-2 in China [11–13]. It can,
however, be hypothesized that social distancing and the
fear of contracting COVID-19 may also increase the
threshold to seek medical assistance in other diseases.
To date, the published literature regarding how social
distancing and a state of national emergency affects the

general in-hospital patient load and the patient material
of the emergency department (ED) is scarce.
The aim of our study is therefore to describe the effect

of national state of emergency measures and social dis-
tancing on the number of emergency department (ED)
visits, diagnoses, and inpatient admissions in three large
volume hospitals prior to and during the early phase of
the COVID-19 epidemic in Finland.

Methods
Three large Finnish hospitals - Tampere University Hos-
pital (TAUH), Central Finland Hospital (CFH), and Mik-
keli Central Hospital (MCH) – participated in this
retrospective study. In total, the combined catchment
population of the three hospitals is 900,000, or 1/6 of
the Finnish population [14]. TAUH is a tertiary level
hospital with approximately 100,000 ED visits annually.
CFH is the largest secondary level hospital in Finland,
with 85,000 ED visits per year, and MCH has 50,000 ED
visits per year. The study period started six weeks prior
to and ended six weeks after the implementation of the
lockdown (February 1, 2020 to April 30, 2020). Informa-
tion on visits, diagnoses, and inpatient admissions for
ED patients were collected from the electronic medical
databases of the three hospitals. We included all patients
aged 15 or over, but we excluded gynecological patients,
who are treated in separate EDs in Finland. As a reference,
we used data from the corresponding dates in 2019.
General mobility during the study period was evalu-

ated using open-access data from the Finnish Transport
Infrastructure Agency [15]. Moreover, the number of ve-
hicles passing the automatic measurement points on the

Table 1 Number of emergency department (ED) visits and inpatient admissions in the participating hospitals six weeks before and
six weeks after the start of emergency on March 16

six weeks before six weeks after

median IQR median IQR p

Combined

total n of ED visits 22,069 18,584

total n of inpatient admissionsa (%) 6606 29.9 5620 30.2 0.50

Tampere University Hospital

daily median of ED visits 213 29 155 24 < 0.001

daily median of inpatient admissions 77 15 61 13 < 0.001

Central Finland Hospital

daily median of ED visits 180 43 141 31 < 0.001

daily median of inpatient admissions 44 16 40 15 0.02

Mikkeli Central Hospital

daily median of ED visits 102 20 101 24 0.18

daily median of inpatient admissions 26 8 21 9 < 0.001
aChi square test was used
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main roads of the participating cities was analyzed daily.
The numbers were used as an external reference to
present the general effect of the lockdown restrictions.
The present study received research permission from

each of the participating hospitals. According to Finnish
law, an ethical committee statement is not required for
studies using anonymous register data.

Statistical analysis
The total rates of ED visits, diagnoses, and inpatient
admissions before and after the declaration of the

state of emergency were evaluated and compared with
the rates from the same time period in 2019 to de-
scribe the difference from the rate in the previous
year. Diagnoses of the visits were classified based on
ICD-10 classifications and were analyzed in subgroups
based on common reasons for ED visits. Medians and
interquartile ranges were analyzed for continuous
nonparametric variables and tested by Mann Whitney
U – test. Categorized variables were analyzed by
crosstabulation and tested by chi square test. All cal-
culations were performed using R version 3.6.2 (R

Fig. 1 All visits to emergency departments (a), inpatient admissions from emergency department (b) and emergency six weeks before and after
the declaration of the state of emergency. Black line presents weekly mean in 2020 and grey line weekly mean during the corresponding time
period in 2019
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Foundation for Statistical Computing, Vienna,
Austria).

Results
The total number of ED visits during the 12-week study
period was 40,653. Of these visits, 22,069 (54%) occurred
before the lockdown and 18,584 (46%) during the lock-
down. After the announcement of the lockdown, the
daily median number of ED visits decreased notably in
TAUH and CFH, but remained stable in MCH (Table 1).
The rolling mean of weekly visits in all participating hos-
pitals showed a notable drop immediately after the dec-
laration of the lockdown. A similar drop was not,
however, seen in the reference year 2019 (Fig. 1a).
The total number of inpatient admissions during

the 12-week study period was 12,226, and of these,
6606 (54%) occurred before and 5620 (46%) during
the lockdown. The most prominent decrease in in-
patient admissions was seen to start rapidly a week
before the lockdown and this decreasing trend contin-
ued until the first week of the lockdown. Thereafter,
the rate of inpatient admissions remained low. This
downward trend in hospital admissions was not seen
in the corresponding time period in 2019 (Fig. 1b).
The rate of inpatient admissions decreased in all par-
ticipating hospitals (Table 1). The decreasing trends

in daily ED visits and inpatient admissions from the
ED reflected similar trends seen in general mobility in
the catchment areas of the participating hospitals
(Fig. 2).
The diagnoses of ED patients varied during the study

period. The most common diagnostic group before and dur-
ing the lockdown was injuries and traumas (ICD-10 S00-S99
& T00-T49), followed by respiratory diseases (J00-J99)
(Fig. 3a). During the lockdown, the number of visits due to
back or limb pain (M00-M99) decreased the most (− 31%).
Interestingly, the number of visits due to other heart diseases
(I30-I52) also decreased (− 17%). The rates of acute myocar-
dial infarctions (I20-I25) and strokes (I60-I69) remained
stable throughout the study period (Table 2).
The reasons for inpatient admissions varied before and

during the lockdown. The most common reasons for in-
patient admissions during the lockdown were traumas
(S00-S99 & T00-T49), respiratory diseases (J00-J99), and
other heart diseases (I30-I52). (Fig. 3b) The decrease was
most prominent in admissions due to infectious diseases
(A00-B99) with the rate of − 31%, urinary diseases (N00-
N99) with a rate of − 25%, and back or limb pain (M00-
M99) with a rate of − 22%. The rates of inpatient admis-
sions due to strokes (I60-I69), acute myocardial infarc-
tions, and psychiatric diseases (F00-F99) remained stable
during the lockdown (Table 3).

Fig. 2 The decrease in general activity illustrated by the volume of traffic on the main roads of the catchment areas of the three study hospitals
six weeks before and after the declaration of the state of emergency. Black line presents weekly mean
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Discussion
Very soon after the lockdown was declared, the total
number of daily ED visits and inpatient admissions from
ED decreased markedly in all of the participating
hospitals.
The advice issued to citizens by the Finnish Institute

of Health and Welfare concerning the lockdown was to
treat minor diseases and symptoms at home and to visit
the ED only after first contacting the ED by phone [16].
This advice might be one of the reasons for the decrease
in visits. Another reason might be a reluctance to go to
hospital during the state of emergency because of a fear
of contracting COVID-19 during in-hospital stay.

However, it should be noted that the number of patients
with COVID-19 in the study hospitals had remained low
[17].
Although a notable decrease in patient numbers oc-

curred among other hearth diseases, such as atrial fibril-
lation and heart failures, our results suggest that patients
with severe diseases, such as acute myocardial infarction,
still sought out ED’s during the lockdown. The Finnish
Heart Association published a statement for patients
with heart conditions to seek treatment during these ex-
ceptional times and not to fear visiting hospital when
needed [18], and this may have had an effect on patient
numbers.

Fig. 3 The most common diagnoses and reasons of a) visits to emergency departments, b) inpatient admissions from ED in three-week periods
starting six weeks before the state of emergency and ending six weeks after the state of emergency on March 16, 2020. Visits with missing
diagnoses excluded
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The authors were unable to find previously published
literature on lockdowns and the use of emergency de-
partments and hospital resources. The rationale behind
the lockdown is that social distancing measures should
decrease the spread of infections [9, 19, 20]. Correspond-
ingly, we found that the number of visits and inpatient
admissions due to respiratory infections and infectious
diseases decreased during the lockdown. Also, the fear

of COVID-19 and recommendations to stay at home
with mild symptoms has also likely affected these trends.
In MCH the rate of ED visits remained nearly un-
changed during the lockdown. As the lockdown started
all patients with infectious diseases in MCH catchment
area were guided to MCH ED. Usually these patients
may visit occupational health, private sector and smaller
primary healthcare units outside the hospital ED. This

Table 2 Numbers and change in given diagnoses in emergency department visits in the participating hospitals six weeks before
and six weeks after the start of emergency on March 16

six weeks before six weeks after

n n Change (%)

Total number of visits 22,069 18,584 −15.8

Visits due:

-Back or limb pain (M00-M99) 1333 916 −31.3

-Cerebral infarction (I60-I69) 308 311 1.0

-COVID19 suspect (U07)a 2 262 13,000

-Gastrointestinal disease (K00-K99) 1111 981 −11.7

-Infectious diseases (A00-B99) 741 537 −27.5

-Injury (S00-S99 & T00-T49) 3804 3128 −17.8

-Myocardial infarction (I20-I25) 348 348 0.0

-Other 9404 8030 −14.6

-Other heart disease (I30-I52) 1284 1066 −17.0

-Psychiatric disease (F00-F99) 1024 834 −18.6

-Respiratory infection (J00-J99) 1818 1431 −21.3

-Urinary disease (N00-N99) 892 740 −17.0
aICD-10 code U07.1 was introduced in Finland on March 11, meaning that the visits due to suspected or diagnosed COVID-19 infection were coded to different
categories prior to its introduction

Table 3 Numbers and change in given diagnoses of inpatient admissions in emergency departments in the participating hospitals
six weeks before and six weeks after the start of lockdown on March 16

six weeks before six weeks after

n n Change (%)

Total number of inpatient admissions 6606 5620 −14.9

Inpatient admissions due:

-Back or limb pain (M00-M99) 152 119 −21.7

-Cerebral infarction (I60-I69) 245 247 0.8

-COVID19 suspected or detected (U07) a 1 54 5300.0

-Gastrointestinal disease (K00-K99) 644 594 −7.8

-Infectious diseases (A00-B99) 317 220 −30.6

-Injury (S00-S99 & T00-T49) 800 714 −10.8

-Myocardial infarction (I20-I25) 302 297 −1.7

-Other 2553 2039 −20.1

-Other heart disease (I30-I52) 553 447 −19.2

-Psychiatric disease (F00-F99) 211 211 0.0

-Respiratory infection (J00-J99) 554 472 −14.8

-Urinary disease (N00-N99) 274 206 −24.8
aICD-10 code U07.1 was introduced in Finland on March 11, meaning that the visits due suspected or diagnosed COVID-19 infection were coded to different
categories prior to its introduction
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finding might explain the difference in comparison to
CFH and TAUH.
A more surprising finding was the overall decrease in

the rate of hospital inpatient admissions from EDs. The
decrease in inpatient admissions due to infectious dis-
eases and respiratory infections might be explained by
social distancing reducing the spread of common viral
infections. However, the rate of admissions due to
strokes and acute myocardial infarctions remained
stable, which may indicate that patients in real need still
visit ED’s. The decrease in admissions was also most
notable among patients with back or limb pain, urinary
diseases, and other heart diseases. Based on these find-
ings, it might be speculated that some of these diseases
might not actually need to be treated in ED’s at all, and
whether all the previous inpatient admissions were actu-
ally needed. Another possibility is that the COVID-19
pandemic has created a “treatment loan” that we will
have to take care of in the future. In this present study,
the rate of psychiatric inpatient admissions remained
stable during the lockdown, although the actual ED visit
rate of these patients decreased during the study period.
This finding indicates that severe cases in need of hos-
pital care should be properly identified in psychiatric
hospitals.
During April, the growth of COVID-19 in Finland

cases declined and the number of hospitalized patients
and deaths stabilized (a total of 200 hospitalized patients
and 5 to 10 deaths daily) [17]. In the participating hospi-
tals, the number of patients hospitalized with COVID-19
has been low (a total of 54 patients during the 6-week
study period). However, it is not certain how precisely
people obey the restrictions. As trends in traffic activity
has started to return to normal, a similar increasing
trend in visits to EDs and hospital admissions has also
been seen.
One of the main strengths of this study is that the

data were collected from Finland, a country with a
public and practically free healthcare system. Our
three study hospitals with centralized EDs cover 1/6
of the Finnish population, and our data included all
patients that required hospitalization in these three
hospital catchment areas. A weakness of the study
was that we were only able to include rates from one
previous year as a reference. However, we used data
from the Finnish Transport Infrastructure Agency to
represent general mobility to have a reference of the over-
all mobility of the participating areas. Also, it must be
noted that the COVID-19 diagnosis U07.1 was first intro-
duced during our study period, and it was first used for
both suspected and laboratory diagnosed cases. Therefore,
it may not completely correlate with the real number of
reported patients in our ED’s. The diagnosis code U07.2
was introduced and implemented in April, 2020. Our

study counts both U07.1 and U07.2 under the diagnosis
coding U07.

Conclusions
Changes in the numbers of ED visits and inpatient ad-
missions prior to and during the early phase of the
COVID-19 outbreak were unpredictable and our results
may help hospitals and especially ED’s focus their re-
sources better. Surprisingly, there was a major decrease
in the rate of ED visits due to back or limb pain and not
so surprisingly in infectious diseases. The rates of acute
myocardial infarctions and cerebral strokes remained
stable. In summary, stabile resources for the treatment
of patients with severe diseases will always be needed in
hospitals and ED’s.
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