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Abstract

Background: Trends in the characteristics and disease severity of patients using an after-hours house call (AHHC)
medical service changed during the coronavirus disease (COVID-19) pandemic. However, there have been no
reports on this issue since the start of the COVID-19 pandemic. This study aimed to investigate patients’ tendencies
to utilize an AHHC medical service for fever or common cold symptoms during the COVID-19 pandemic.

Methods: This retrospective cohort study compared the characteristics and disease severity of patients with fever
or common cold symptoms utilizing an AHHC medical service offered by a single large company between the
control period (December 1, 2018 to April 30, 2019) and the COVID-19 pandemic exposure period (December 1,
2019 to April 30, 2020). We also assessed the proportion of these patients in relation to all patients calling the
service for any reason.

Results: During the control and COVID-19 pandemic exposure periods, a total of 6462 and 10,003 patients
consulted the AHHC medical service, respectively. Of these, 5335 (82.6%) and 7423 (74.2%) patients had fever and
common cold symptoms, respectively, during the control and COVID-19 pandemic exposure periods (P < 0.001).
The corresponding median (interquartile range) ages were 8 (3–11) and 10 (4–33) years, respectively. The
distribution of disease severity differed between the groups. The proportions of patients with mild, moderate, and
severe illness were 71.1, 28.7, and 0.2% in the control period and 42.3, 56.7, and 0.9% in the COVID-19 pandemic
exposure period, respectively (P < 0.001).

Conclusions: During the COVID-19 pandemic, the proportion of patients with fever or common cold symptoms
was lower than that in the control period, but disease severity was significantly higher.
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Background
Since the identification of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) at the end of 2019,
the coronavirus disease (COVID-19) pandemic has re-
sulted in a global health crisis [1]. Since January 2020,
the number of COVID-19 cases has markedly increased
in Japan, particularly in Tokyo [2, 3]. However, at the
beginning of the COVID-19 pandemic, many health care
providers in clinics and general hospitals were reluctant
to examine patients with fever or common cold symp-
toms, mainly due to difficulties in ensuring proper infec-
tion control measures, such as distancing of outpatients
or the lack of personal protective equipment (PPE) for
health care providers. This placed an additional burden
on emergency departments (EDs) [4].
A decade before the COVID-19 pandemic, ED over-

crowding had become a significant public health problem
worldwide [5]. Previous studies have reported that not all
patients necessarily require an ambulance to reach the ED
[6], and some reports have shown that 30–80% of patients
can be appropriately treated in primary care settings [7, 8].
To reduce unnecessary ambulance transport, and thereby
reduce ED overcrowding, many countries have recently
launched after-hours house call (AHHC) medical services
or out-of-hours (OOH) services [9].
In Tokyo, a private, non-governmental emergency

medical service, which sends doctors directly to patients’
residences who need medical attention via telephone
triage, has been operational since 2016. In Japan, generally,
when a complaint arises OOH and patients are unable to
arrange for a house doctor, they usually call an ambulance
directly, call an emergency telephone consultation service,
call a home clinic or hospital, directly make a walk-in visit
to an ED, or wait until a hospital opens. Emergency hospi-
tals in Japan are divided into primary, secondary, and ter-
tiary hospitals. When an ambulance is called, patients are
transferred to a secondary or tertiary hospital, depending
on the degree of severity. In contrast, ambulatory patients
can freely consult a primary hospital, a secondary hospital,
or in some cases, a tertiary hospital directly [10].
We hypothesized that the proportion and severity of

patients with fever or common cold symptoms using an
AHHC medical service changed during the COVID-19
pandemic. To our knowledge, there have been no re-
ports on whether AHHC medical services have reduced
the burden on EDs since the start of the COVID-19 pan-
demic. Therefore, this study aimed to investigate pa-
tients’ tendencies to utilize an AHHC medical service
for fever or common cold symptoms between the con-
trol period and COVID-19 pandemic exposure period.

Methods
We compared the characteristics of patients using the
AHHC medical service in Japan for complaints of fever

or common cold symptoms between the COVID-19
pandemic exposure period and the same period in the
previous year (control period).

Study design
This study was a retrospective study using anonymized
data from medical records of patients using the AHHC
medical service from December 1, 2018 to April 30,
2020. The study design was reviewed and approved by
the Research Ethics Committee of the University of Tsu-
kuba (approval number: 1527).

After-hours house call (AHHC) medical service in Japan
Since 2016 in Tokyo, Fast Doctor Ltd. (Shinjuku, Tokyo,
Japan) has been running a private AHHC medical ser-
vice, which sends doctors directly to a patient’s residence
instead of sending an ambulance. The company operates
7 days a week, outside of regular hospital visiting hours
(19:00–06:00 on weekdays, 18:00–06:00 on Saturdays,
and 24 h a day on Sundays and holidays). The AHHC
medical service has adopted a telephone triage approach.
A well-used telephone triage in Japan is as follows: when
a patient calls an emergency telephone consultation ser-
vice, an operator classifies the patient into one of five
categories (red, orange, yellow, green, or white) based on
acuity. The action for consultation is as follows: red, call
an ambulance and transport the patient to a secondary
or tertiary emergency hospital; orange, provide the
patient with information about a nearby secondary
emergency hospital; yellow and white, provide the pa-
tient with information about nearby clinics or a primary
hospital; and white, provide the patient with advice for
home observation [11].
AHHC doctors also conduct home visits for patients

classified as orange and yellow, and following consult-
ation, the doctor assesses the severity (mild, moderate,
or severe) of the illness. Disease severity is classified as
follows: mild, the patient can use over-the-counter
drugs; moderate, the patient needs to visit a hospital or
clinic; and severe, an ambulance is needed. The number
of visiting doctors per shift is four to twelve.
Before the COVID-19 pandemic, AHHC medical service

operators triaged patients with fever or common cold
symptoms via telephone. After the start of the COVID-19
pandemic, operators assessed risk factors for COVID-19,
in addition to performing the telephone triage. They also
advised patients to call the consultation service in public
health centers if COVID-19 was suspected, according to
the Japanese government guidelines [12].
When there was a low suspicion of COVID-19, doc-

tors visited patients with fever at home, if their triage
level was orange or yellow. The visiting doctor used PPE
while examining the patient and requested the SARS-
CoV-2 polymerase chain reaction test from a public
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health center, if COVID-19 was suspected. All patients
with fever were followed-up with a daily phone call until
their symptoms improved. When patients tested positive
for COVID-19, the AHHC medical service informed the
public health centers and established contact with the
patients. If the patient’s condition deteriorated during
the follow-up period, the visiting doctor assessed the
severity and determined whether the patient should
continue to be isolated at home, request admission to a
hospital, or call an ambulance, regardless of their SARS-
CoV-2 test results (Fig. 1).

Setting and participants
All patients using the AHHC medical service during the
control period (December 1, 2018 to April 30, 2019) and
COVID-19 pandemic exposure period (December 1,
2019 to April 30, 2020) were included in this study. Dur-
ing each study period, we first identified patients calling
the AHHC medical service for any reason; this number
was used as the denominator. Among them, we identified
patients with a fever, defined as a body temperature ≥
37.5 °C according to the infectious disease control law in
Japan, as well as those with common cold symptoms as
the main population of interest in this study.

Variables
The following data of patients with fever or common
cold symptoms were extracted: sex, age, comorbidities
(hypertension, diabetes mellitus, hyperlipidemia, gout,
chronic lung disease, heart failure, liver disease, cerebral

infarction, cancer, collagen disease, and dementia), diag-
nosis, and disease severity.

Data source
The study used anonymized data from the medical re-
cords of patients using the AHHC medical service.
These data were provided to the study group by Fast
Doctor Ltd. To compare the characteristics of patients
with a fever or common cold symptoms between the
control period (December 1, 2018 to April 30, 2019) and
COVID-19 pandemic exposure period (December 1,
2019 to April 30, 2020), the records of all patients who
consulted Fast Doctor Ltd. during these periods were
reviewed.

Statistical analyses
First, we examined the number of patients with fever or
symptoms of the common cold, and its proportion among
all patients calling the AHHC medical service (for any rea-
son) between the COVID-19 pandemic exposure period
and control period. Second, we compared the characteris-
tics (age, sex, comorbidities, number of patients per
month, diagnosis, and disease severity) of patients with
fever or common cold symptoms using the chi-square
test. Third, we stratified age (< 15, 15–64, and ≥ 65 years)
and compared the severity level of each period using the
chi-square test. Analyses were performed using JMP 14.3
statistical software (SAS Institute Inc., Cary, NC, USA).
The significance threshold was set at P < 0.05.

Fig. 1 Flow chart of patients who consulted the after-hours house call medical service The operators of the private medical emergency service
assess risk factors for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. If infection is suspected, the operators consult a
doctor and advise the patients to call a public health center. Then, based on the telephone triage (red, orange, yellow, green, and white), the
operators determine whether the patient is to remain at home (white), or they opt to provide the patient with information about nearby clinics
or a primary hospital (green), a doctor’s visit to the patient’s residence (orange and yellow), or an ambulance (red)
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Results
Proportion and basic characteristics of patients with fever
or common cold symptoms
A total of 6739 patients in the control period and 10,008
patients in the COVID-19 pandemic exposure period
consulted the AHHC medical service, respectively. We
excluded 277 and five patients from the control and
COVID-19 pandemic exposure periods, respectively, due
to a lack of data on age, sex, and telephone triage, leav-
ing a total of 6462 and 10,003 patients utilizing the
AHHC medical service. Of these, 5335 (82.6%) and 7423
(74.2%) patients had fever or common cold symptoms in
the control period and COVID-19 pandemic exposure
period, respectively (P < 0.001); their details are shown in
Table 1.
The median (interquartile range) ages of patients in

the control and COVID-19 pandemic exposure periods
were 8 (3–11) and 10 (4–33) years, respectively. Patients
aged < 15 years (59.0 and 55.9%, respectively) and those
aged 15–64 years (39.6 and 41.6%, respectively) com-
prised the majority of users of the AHHC medical
service both in the control and COVID-19 pandemic ex-
posure periods. After stratifying the patients into three
age groups (in both periods), the proportion of patients
aged ≥65 years with fever or common cold symptoms
was higher during the COVID-19 pandemic exposure
period than during the control period (2.5% vs. 1.4%).
There were no differences in sex ratio or comorbidities
(except hypertension) between the two groups. The
number and proportion of patients with fever or com-
mon cold symptoms declined sharply in April 2020
(Table 1).

Causes of fever
Most diagnoses were upper respiratory tract infections,
including influenza, streptococcal infections, tonsillitis,
and sinusitis (Table 1). Among upper respiratory tract
infections, the proportions of influenza infections and
asthma were significantly lower, while those of strepto-
coccal and urinary tract infections were significantly
higher during the COVID-19 pandemic exposure period
than during the control period. During the COVID-19
pandemic exposure period, the AHHC medical service
performed SARS-CoV-2 tests on 12 patients, six of
whom had positive test results (Table 1); an ambulance
was dispatched for one patient, while the other five re-
quested hospital admission.

Comparison of disease severity in each period
The proportion of severe patients with fever or common
cold symptoms increased (0.2 and 0.9%), and that of pa-
tients assessed to have moderate severity nearly doubled
during the pandemic exposure period compared with
that in the control period (56.7% vs. 28.7%; Table 2).

After stratifying the patients into three age groups, all
age groups also showed severity that significantly in-
creased in the exposure period compared to that in the
control period (p < 0.001).

Discussion
General findings
In this study, we found that the proportion of patients
with fever or common cold symptoms using the AHHC
medical service in Japan was slightly lower, but the
severity of patients was substantially higher, in the
COVID-19 pandemic exposure period than in the con-
trol period.

Reduction in the proportion of patients with fever or
common cold symptoms
The proportion of patients with fever or common cold
symptoms was lower during the COVID-19 pandemic
exposure period than during the control period. We had
initially hypothesized that patients with fever or com-
mon cold symptoms may be reluctant to visit hospitals
due to the risk of cross-infection and may have been
concerned about which hospitals to approach; this would
have increased the demand for the AHHC medical
service after the start of the pandemic. However, the
proportion of patients with fever or common cold symp-
toms using the AHHC medical service clearly decreased.
The reason for this result is unclear. At the beginning

of the COVID-19 pandemic in Japan, patients with (1) a
cold or fever of ≥37.5 °C lasting for ≥4 days and (2)
intense malaise or dyspnea were advised to consult a
public health center, as per the Japanese government
guidelines. Thus, patients with fever or common cold
symptoms may have refrained from visiting a hospital or
clinic, leading to a decrease in the number of patients in
these medical settings. These patients may also have
refrained from using an AHHC medical service.
The proportion of patients with fever or common cold

symptoms decreased sharply in April 2020. The reasons
for this finding may be as follows: (1) the Japanese gov-
ernment declared the temporary closure of all Japanese
elementary, junior high, and high schools at the end of
February [13]; and (2) on April 7, 2020, a state of emer-
gency was initially declared in seven prefectures, includ-
ing Tokyo. Thereafter, many companies requested their
employees to work from home, conducted meetings
remotely, and restricted entry to the office [14]. This
resulted in lower seasonal influenza activity in 2020 than
in previous years [15].

Increase in the proportion of patients with severe illness
In contrast, the proportion of patients with more severe
conditions was higher in the COVID-19 pandemic
exposure period than in the control period. Recently,

Inokuchi et al. BMC Emergency Medicine           (2021) 21:64 Page 4 of 8



several studies have raised concerns about the increased
risk of delays in receiving medical care due to restraint
from going to the hospital during the COVID-19 pan-
demic exposure period [16–19]. One reason was the fear

of cross-infection in the community and hospital. How-
ever, patients could avoid cross-infection by calling the
AHHC medical service. Further research is needed to
determine whether government policies increase the

Table 1 Characteristics of patients with fever for each period

Characteristic Control period (n = 5335) Exposure period (n = 7423) P-value

Age, years

Median (IQR) 8 (3–11) 10 (4–33) < 0.001

Category, n (%) < 0.001

0–14 3147 (59.0) 4152 (55.9)

15–64 2112 (39.6) 3089 (41.6)

≥ 65 76 (1.4) 182 (2.5)

Male sex, n (%) 2765 (48.2) 3839 (48.3) 0.90

Month, n (%) < 0.001

December 523 (9.8) 1683 (22.7)

January 1704 (31.9) 2052 (27.6)

February 1243 (23.3) 2062 (27.8)

March 900 (16.9) 1057 (14.2)

April 968 (18.1) 570 (7.7)

Diagnosis, n (%)

Upper respiratory tract infection 4555 (85.4) 5875 (79.1) < 0.001

Influenza 1916 (35.9) 2119 (28.5) < 0.001

Streptococcal infection 78 (1.5) 161 (2.2) < 0.001

Tonsillitis 191 (3.6) 254 (3.4) 0.63

Sinusitis 15 (0.3) 34 (0.5) 0.11

COVID-19 0 (0.0) 6 (0.1) 0.038

Pneumonia 38 (0.7) 61 (0.8) 0.49

Asthma 48 (0.9) 40 (0.5) 0.021

Otitis media 72 (1.4) 106 (1.4) 0.71

Urinary tract infection 24 (0.4) 67 (0.9) < 0.001

Gastroenteritis 773 (14.5) 1064 (14.3) 0.22

Other abdominal disease 35 (0.7) 82 (1.1) < 0.001

Other 138 (2.6) 427 (5.7) < 0.001

Comorbidities, n (%)

Hypertension 28 (0.5) 65 (0.9) 0.019

Diabetes mellitus 21 (0.4) 40 (0.5) 0.24

Hyperlipidemia 10 (0.2) 17 (0.2) 0.61

Gout 3 (0.1) 5 (0.1) 0.80

Chronic lung disease 178 (3.3) 230 (3.1) 0.45

Heart failure 0 (0) 5 (0.1) 0.06

Liver disease 6 (0.1) 14 (0.2) 0.27

Cerebral infarction 8 (0.2) 14 (0.2) 0.60

Cancer 30 (0.6) 59 (0.8) 0.12

Collagen disease 5 (0.1) 6 (0.1) 0.27

Dementia 3 (0.1) 7 (0.1) 0.45

COVID-19 coronavirus disease; IQR interquartile range
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severity of patients due to restraint from hospital and
AHHC medical service consultations.
Patients with COVID-19 can show progression to

respiratory failure within hours [20–22]; in particular,
older age and chronic medical conditions have been
associated with higher mortality [23–27]. Since early
detection is crucial for older patients with fever or com-
mon cold symptoms, use of the AHHC medical service
may contribute to early detection and reduce the pa-
tient’s hesitancy to call an ambulance.

Reduction of the burden on EDs, public health centers,
and clinics
The AHHC medical service has provided > 7000 medical
consultations since the start of the pandemic. On April
20, 2020, nine prefectures, including Tokyo, reported
that their hospitals were already at 80% capacity, and a
public broadcaster in Japan reported that a patient with
COVID-19 symptoms had been turned away by 80 hos-
pitals in Tokyo [3]. Outpatient management is appropri-
ate for most patients with COVID-19. In approximately
80% of patients, the illness is mild and does not warrant
medical intervention or hospitalization [28]. Thus, the
AHHC medical service may have acted as a buffer for
consultations for patients with suspected COVID-19.
In addition, the AHHC medical service may reduce

the burden on public health centers, clinics, and patients

due to the AHHC process, home visits, and direct con-
sultations with patients at home, thereby contributing to
a reduction in the risk of cross-infection in the commu-
nity and hospital. This information may help drive
health care policy development and social behaviors
when a new pandemic occurs in the future, to reduce
the burden on EDs and public health centers by using
the AHHC medical service.

Limitations
There were some limitations to this study. First, we
reported only a single AHHC medical service in Japan,
resulting in potential selection bias. However, this
AHHC medical service provides > 18,000 night visits an-
nually and is the largest OOH emergency service in
Japan. Second, we only compared two periods. After
April 10, 2020, the Japanese government lifted restric-
tions on first-time patients online or via telephone; thus,
patients no longer needed to visit a hospital or clinic. In
addition, telemedicine has been covered by Japan’s
National Health Insurance program. The medical situ-
ation has changed markedly; thus, we only compared pa-
tients from December to April for each period. Finally,
the AHHC medical service has a low usage rate among
elderly people who may not be familiar with its use as
the AHHC medical service was introduced in 2016.

Table 2 Comparison of the severity level in each period according to age

Severity Control period (n = 5335) Exposure period (n = 7423) P-value

All

Severity level < 0.001

1 (severe) 12 (0.2) 69 (0.9)

2 (moderate) 1531 (28.7) 4212 (56.7)

3 (mild) 3792 (71.1) 3142 (42.3)

Age < 15 years

Severity level < 0.001

1 (severe) 5 (0.2) 13 (0.3)

2 (moderate) 855 (27.1) 2297 (55.3)

3 (mild) 2287 (72.7) 1842 (44.4)

Age 15–64 years

Severity level < 0.001

1 (severe) 5 (0.2) 30 (1.0)

2 (moderate) 652 (30.9) 1821 (59.0)

3 (mild) 1495 (68.9) 1238 (40.1)

Age≥ 65 years

Severity level < 0.001

1 (severe) 2 (2.7) 26 (14.3)

2 (moderate) 24 (31.6) 94 (51.7)

3 (mild) 50 (65.8) 62 (34.1)
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Conclusion
At the beginning of the COVID-19 pandemic, the sever-
ity of patients with fever or common cold symptoms
using the AHHC medical service was higher than that in
the control period. Further research is needed to deter-
mine whether the increase in the severity of patients was
a result of restraint from consultations.
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ED: Emergency department; OOH: Out-of-hours; PPE: Personal protective
equipment; severe acute respiratory syndrome coronavirus 2
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