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Abstract

Background: Like other countries, Japan experiences a seasonal influenza epidemic every year. In order to return to
school after a influenza-related absence, most Japanese students are required to submit a recovery certificate
(chiyu-shoumeisyo in Japanese). The objective of this study was to estimate the economic consequences of this
practice.

Methods: A cost analysis was conducted to estimate the additional costs incurred by the issuance of recovery
certificates from a restricted societal perspective. The estimated number of influenza patients under 15 years old
from the 2013/14 season to the 2017/18 season, the proportion of working mothers were used to calculate the
estimated total number of recovery certificates issued per year. The cost of return visits to physicians and the cost
for issuing certificates were included in the direct costs. Productivity loss was estimated using the mean monthly
salary of women and was included in indirect costs.

Results: The recovery certificate policy imposed an additional cost of 0.94 million USD per one million population.
One-way deterministic sensitivity analysis demonstrated that the additional cost of the recovery certificate policy

showed similar results.

amounted to between 0.55 and 2.27 million USD per one million population. Probabilistic sensitivity analysis

Conclusions: The recovery certificate policy has a substantial negative economic impact on the Japanese
healthcare system and society from a restricted societal perspective.
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Background

A large number of Japanese children suffer from symp-
tomatic seasonal influenza infection every year [1]. It is
desirable that influenza patients refrain from having con-
tact with other people for several days in order to
minimize the risk of secondary infection. Although the
length of time that a symptomatic influenza patient can
spread the virus varies from person to person [2-6], the
Japanese government prohibits children from going to
their school or nursery school until five days have passed
from the onset day of influenza symptoms in accordance
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with the School Health and Safety Act [7]. In Japan,
influenza is usually differentiated from influenza-like ill-
ness (ILI) with the use of rapid influenza diagnostic tests
(RIDTs) [8]. Almost all patients who are suspected of
having ILI are examined by RIDTs, especially during peak
influenza season. If a child’s RIDT is positive and they are
diagnosed as having influenza, they must then stay at
home for five days. If fever and other symptoms persist,
the duration of attendance restriction is also extended
until two days have passed after the decline of their fever.
In addition, most children must submit a recovery certifi-
cate (chiyu-shoumeisyo in Japanese) to their school or nur-
sery school in order for them to return. The recovery
certificate is a document issued by a physician declaring
that the individual is no longer contagious. At present,

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-019-6600-0&domain=pdf
http://orcid.org/0000-0002-8504-1244
mailto:tsuzukishinya@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Tsuzuki BMC Public Health (2019) 19:280

most schools in Japan do not permit students to return
without a certificate [9].

This recovery certificate system involves various chal-
lenges. First of all, the five-day policy does not have suffi-
cient scientific justification. Although a recent study
reported that the mean duration of seasonal influenza’s
viral shedding was about five days [10], the duration of
shedding was different for each strain and depended on
the age of the patient [11]. Furthermore, the presence of a
virus does not always mean that a patient is infectious
[12]. Therefore, it is difficult to judge whether a five-day
absence is appropriate or not. Additionally, the U.S. Cen-
ters for Disease Control and Prevention has concluded
that the duration of viral shedding is not related to fever
[6]. If this result can be applied to cases of influenza
among students in Japan, two additional days of isolation
after one’s fever declines might not be appropriate.

Next, an additional challenge is that the documentation
process seems to impose a societal and economic burden
on both physicians and caregivers. This type of document
must be issued by a medical doctor in Japan. Conse-
quently, parents or other caregivers of children who have
just had influenza must make an extra trip to their phys-
ician—a visit that comes attached with a fee. Healthcare
costs for children are paid for by many local governments
in Japan [13], but nevertheless, this process creates an
economic burden from a healthcare payer’s or a societal
perspective because these costs are ultimately covered by
the national health insurance system. In addition, it is
necessary to take the indirect costs into consideration.
Caregivers have to take their children to their physician
once they have recovered from influenza. As a result, care-
givers are forced to take time off from work. This leads to
productivity loss that, while not severe at the individual
level, becomes substantial at the national level.

In addition, the recovery certificate does not seem to
have any practical effect on the prevention of secondary
infection. Physicians judge the day of recovery from
face-to-face history taking. All children who revisit their
clinic or hospital for requesting a certificate have already
recovered, but their physicians cannot know the exact
time of recovery [14]. Consequently, the only thing phy-
sicians can do is to trust the caregiver’s assessment of
the recovery time. After this history taking process, phy-
sicians examine their patients and issue the certificate.
There is almost no difference in this process from a
self-assessment, as numerous Japanese infectious disease
specialists have already pointed out [9, 14-17].

Due to the increased burden causes for healthcare facil-
ities, the Ministry of Health, Labour and Welfare does not
recommend the recovery certificate system [18], yet many
schools in Japan require their students to submit a certifi-
cate nevertheless. In this study, I aimed to estimate the
economic consequences of this recovery certificate policy.
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Methods

Direct and indirect annual costs of recovery certificates
per 1,000,000 population at the national level were esti-
mated from a restricted societal perspective. Direct costs
include physician revisit consultation and documentation
fees. Indirect costs include productivity loss estimated by
the number of days of leave caregivers take for return doc-
tor’s visits. For simplicity, I assumed an exchange rate of 1
USD =110 JPY, based on the average exchange rate in
2018. I used data from the National Institute of Infectious
Diseases (number of influenza patients) [19], national sta-
tistics from the Ministry of Health, Labour and Welfare
(demographic data and health insurance costs) [20, 21],
the National Institute of Population and Social Security
Research (demographic data) [22], and the National Tax
Agency (mean monthly salary) [23]. All data sources are
freely available online.

The total number of recovery certificates issued each year
was estimated by taking the total number of symptomatic
influenza patients under 15 years old [19] combined with
the proportion of households with children under 6 years
old in which both parents work [20]. This is an important
estimate because each household’s demand for a nursery
school depends on whether both parents work or not. If
children under 6 years old do not attend nursery school or
kindergarten, then a recovery certificate would not be re-
quired. Almost all schools in Japan, including elementary
schools (elementary education starts at 6years old in
Japan), nursery schools, and kindergartens, require that stu-
dents who caught influenza submit a recovery certificate.
As a result, the total number of documents required can be
estimated by the sum of: (1) the total number of influenza
patients between 6 and 14 years old and (2) the number of
influenza patients under 6 years old multiplied by the pro-
portion of households in which both parents work. Since
there are no national data about the number of patients per
year according to age, I substituted 5-year age group data
instead and then subdivided those data into one-year age
groups, according to the age structure of the Japanese
population [22]. Thus, I can describe the total number of
certificates per year with the following Eq. (1):

6 14

2

N, =520 (N;*R;) + i= (N) (1)

Where N, represents the total number of recovery cer-
tificates, N; and N represent the number of influenza
patients among children j or k years old, and R; is the
proportion of households in which both parents work
and their youngest child is j years old.

On average, Japan has about 7,253,100 influenza pa-
tients under 15 years old every year (Fig. 1). According to
the data from national statistics, 54.3% of mothers whose
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Fig. 1 Estimated number of influenza patients under age 15

youngest child was under 6 work, and 21.1% were full-
time workers. On the whole, as their children get older, a
larger proportion of mothers tend to work. Although the
proportion of mothers who work full-time is constantly
about 20%, the proportion of part-time workers increases
as their children grow up (Fig. 2). In addition, 17.5% of
households with children includes three or more gener-
ations. The average monthly salary of working women
was 2187.8 USD.

In Japan, the physician fee for a revisit is 10.1 USD per
person for patients under 6 years old and 6.6 USD per per-
son for children 6 and older, both of which are set by the
Japanese government [21]. In contrast, price setting for
documentation fees is left to the discretion of each health-
care facility. As such, I have assumed a documentation fee
of 5 USD, an assumption which is supported by the expert
opinion of Board Certified Pediatricians of Japan Pediatric
Society. Additionally, some physicians do not claim any
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documentation and/or consultation fee from patients.
Therefore the total number of certificates and revisit consul-
tations were adjusted by the proportion of physicians who
do not claim such fees [24]. This proportion was determined
using an information website for healthcare professionals in
which over 200,000 Japanese physicians are registered to
participate in surveys. Of those, 1277 physicians were ran-
domly chosen by the website to participate in the survey
and to answer a questionnaire about the recovery certificate.
According to the survey results, 18% of physicians do not
charge a fee to issue the certificate. In addition, 19% of phy-
sicians charge only a revisit consultation fee, while 63%
charge both consultation fees and documentation fees.

Considering the survey results with Eq. (1), total direct
costs of the recovery certificate policy can be described
with the following Eq. (2):

total direct cost = N, * (C,* P, + Cy* Py) (2)

Where C, and C, represent the cost for revisit consult-
ation fees and documentation fees, respectively, and P,
and P, represent the proportion of physicians who claim
revisit consultation fees and documentation fees, re-
spectively. N, represents the total number of certificates.

In order to calculate productivity loss, I used the mean
monthly salary of working women from 2013 to 2018 [23].
Most parents request a recovery certificate in the morning
to minimize the duration of both their own and their chil-
dren’s absences from work and school, respectively. Then,
after obtaining the document, they take their children to
school, and go to work. Though it is difficult to estimate
the exact duration of waiting time in outpatient clinics, the
processes described above might be equivalent to a
half-day of leave (from the beginning of work to lunch
break). So, I estimated productivity loss corresponding to
one half-day leave by taking half the amount of the mean
monthly salary and dividing it by total working days.

Another important factor is how many caregivers must
take off time from work to take their children to a phys-
ician. In the first place, stay-at-home parents and the un-
employed can visit healthcare facilities without taking leave.
Therefore, the total productivity loss caused by physician
revisits can be represented as a product of the total number
of certificates issued, the proportion of households in which
both parents work, and a half-day of the mean daily salary.

Considering a caregiver’s employment status (full-time
or part-time), parents who work full-time jobs always have
to take time off to visit a physician. Some part-time
workers might be able to visit a physician without taking
leave, but others might have to take time off. My equation
averages out these differences at the population level be-
cause I use mean salary which includes both full-time and
part-time workers.
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Additionally, it is important to note the role of grand-
parents. In Japan, retired grandparents play an important
role in childrearing. Indeed, 72% of parents can request
that their own parents take care of their children when
they become sick [25]. In such cases, it is the grandpar-
ents who take their grandchildren to a healthcare facility,
allowing the children’s parents to avoid taking time off
from work. Also, I assumed that children aged 12 years
and older (i.e. those who already have graduated from
elementary school) can go to a healthcare facility by
themselves, an assumption which is also supported by
expert opinion of Board Certified Pediatricians of Japan
Pediatric Society.

I did not include transportation fees in either the direct
and indirect costs because there are a large number of pri-
vate clinics in Japan and so people can usually visit a clinic
near their home at little cost. In addition, a half-day of
leave is assumed to be sufficient for obtaining a certificate
because all patients are essentially healthy and require no
further medical treatment or laboratory tests. I did not
assume any discounting in my cost analysis because the
outcomes are based only on costs themselves and analyses
were conducted on the basis of a single-year assumption.
Finally, I determined productivity loss caused by the re-
covery certificate policy by the equation:

12

total indirect cost = =0 (Nj* R;) * (1-Pg,) x W

(3)

Where N; represents the number of influenza patients
among children j years old and R; is the proportion of
households in which both parents work and their youn-
gest child is j years old; Py, represents the proportion of
parents who can ask grandparents to take care of sick
children; and W represents the lost productivity from
taking a half-day of leave.

I conducted one-way deterministic sensitivity analyses
for each of the five variables influential for the result (i.e.
document cost, total number of documents issued, pro-
portion of grandparents who can help parents, length of
leave that parents have to take, and mean salary of work-
ing women). The lower and upper values of the total
number of documents issued and the mean salary of
working women were set as +30% of the original as-
sumption following a previous study [26] because there
was no information about their range. As for the range
of document costs, I set it between 0 USD to 50 USD
because there are some healthcare facilities which offer
free documentation for recovery certificates, while others
charge a higher fee similar to other types of medical cer-
tificates [24]. I assumed the range for the length of leave
parents have to take was between one hour and one
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day. I also conducted a probabilistic sensitivity analysis
(PSA) including 1000 simulations with assumed distri-
bution of parameter values (log-normal or triangular
distribution). Values and distribution of each parameter
are shown in Table 1.

All analyses were performed with R, version 3.5.1 (R
Foundation for Statistical Computing, Vienna, Austria) [27].

Results

Under the assumptions described in the previous section,
the mean annual cost of the recovery certificate policy
amounted to 939,872 USD per million population in
Japan. Direct costs were estimated to be 430,737 USD and
indirect costs were 509,135 USD per million population.

Deterministic, one-way sensitivity analyses demonstrated
that the total additional costs ranged from 547,111 USD to
2,265,333 USD per million population (Table 2). Document
fees played a comparatively important role in determining
the total economic burden, but nevertheless, each variable
did not change the results critically.

Probabilistic sensitivity analysis demonstrated that the
additional cost of the recovery certificate amounted to about
million USD per million population in most cases (median:
847,193 USD, interquartile range: 610,724-1,235,824 USD).
Figure 3 shows a histogram of 1000 simulation results.

Discussion

To my knowledge, this is the first study to measure the
economic burden imposed on Japanese society by the re-
covery certificate system. The results of this study should
create an opportunity to consider the impact of this long-
standing custom.

Currently, Japan is experiencing the effects of a rapidly
aging society, and its national medical expenses are grow-
ing larger and larger. In fiscal year 2015, annual expenses
for medical costs in Japan amounted to 3,268 billion USD
per million population and this figure is expected to rise
[28]. Although 0.94 million USD is quite small compared
to total medical expenses, it is nevertheless a substantial
burden on Japanese society and the benefit of the recovery
certificate practice is uncertain.

Table 1 Values and distribution of each parameter

Page 5 of 7

As detailed in this paper, there is no justifiable reason
for schools to demand that children submit a certificate
to return after recovering from influenza. On the con-
trary, there is a possibility that these recovery certificates
do more harm than good. I should note that the situ-
ation, as it is now, sees healthy parents taking their
already recovered children to healthcare facilities when
they need certificates. Needless to say, there are a large
number of sick people at these facilities. These sick
people include patients with infectious diseases, which
exposes the healthy caregivers and recovered children to
new risks of infection. If it were possible to estimate the
risk of secondary infection caused by obtaining a certifi-
cate, the total negative economic impact would become
larger still and the additional disease burden could be vi-
sualized. Both from the perspective of economics and
clinical medicine, the recovery certificate policy appears
to have a net negative impact on our society. In fact, the
government of Okinawa Prefecture has already declared
that it does not recommend using recovery certificates
as a requirement for returning to school [29].

Additionally, most schools in Japan have also adopted
a recovery certificate policy for other infectious diseases
(e.g., varicella, mumps, and so forth). This type of re-
sponse probably derives from the Japanese aversion to
risk. From the standpoint of school administrators, out-
breaks of any infectious disease in their own schools are
to be completely avoided. However, their attitude makes
it difficult to conduct an appropriate risk assessment.
Presumably, school administrators do not know the ac-
tual impact of recovery certificates and believe they are
beneficial. I believe appropriate and regular information
updates from the government and healthcare profes-
sionals is needed to improve the current situation.

As with all other research, my study has some limita-
tions. First, I conducted my analyses with incomplete
data. For example, data about the number of influenza
patients only contained 5-year age groups. As a result,
there might be some discrepancy between the real num-
ber of schoolchildren who need a certificate and the esti-
mated one. As 98% of 5year old children belong to
some kind of kindergarten or nursery school [30], the

Variable Value (unit) Range Distribution Reference
Document fee 5 (USD) 0-50 (USD) lognormal [24]
Consultation fee for children under 6 10.1 (USD) Fixed NA 21
Consultation fee for children 6 or older 6.6 (USD) Fixed NA 21
Proportion of grandparents who can take care of sick children 0.72 0.504-0.936 triangular [25]

Length of leave taken 0.5 (day) 0.125-1.0 (day) triangular Assumption
Mean monthly wage 2187.8 (USD) 1531.5-2844.2 (USD) lognormal [23]
Number of certificate issued® 5,937,692 4,156,384-7,719,000 triangular [19, 20, 24]

“in the total population of Japan, per one season; NA: not applicable
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Table 2 Main result and results of deterministic one-way
sensitivity analyses

Direct cost  Indirect cost  Total cost
Original assumption 043 051 094
Document fees 1.76 0.51 227
028 051 0.79
Number of document issued 0.56 0.66 1.22
0.30 0.36 0.66
Proportion of grandparents who 043 0.12 0.55
can take care of sick children 043 0.90 133
Length of leave taken 043 1.02 145
043 0.13 0.56
Mean monthly wage 043 0.66 1.09
043 0.36 0.79

Unit: million USD per million population
Upper rows represent results of the upper parameter value, bottom rows
represent results of the lower parameter value

estimated total number of documents is expected to be
similar to the actual one. Furthermore, only point esti-
mates were available for some parameters, so I had to
set range of parameter values arbitrarily. This might also
impair the robustness of the results.

Second, our assumptions include the possibility of some
under/overestimation. I did not include any transportation
fees for revisits even though some caregivers must use
public transportation or private cars. In addition, some
parents request that their physicians prescribe drugs for
the common cold during the same visit. Antitussives and
expectorants are not expensive drugs, but it is likely that
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these drugs would never be prescribed if parents did not
have to revisit their physician to obtain a certificate. As for
overestimation, I assumed that all schools and nursery
schools require children to submit a certificate. Although
the exact number is not known, a small number of schools
do allow children to return to school without a recovery
certificate. Nevertheless, my assumptions (e.g., some phy-
sicians issue certificates without charging a fee) and the
wide range of sensitivity analyses should compensate for
such under/overestimates.

Third, our analysis neglected the possibility that the re-
covery certificate policy has any positive impacts for pre-
venting secondary transmission of influenza. If the duration
of the infectious period lasts longer than 5 days, isolation at
home for more than 5 days might be beneficial for prevent-
ing the spread of infection. However, as I have already ex-
plained, physicians issue certificates based on information
from patients’ caregivers. Consequently, patients could at-
tend school on the same day if they did not need to submit
any documents.

Considering these limitations, this analysis might sacri-
fice accuracy and robustness to some extent. Nevertheless,
I believe that the results are reasonable, and worthy of note
because quantitative analysis of the societal impact of the
recovery certificate policy has been insufficient to date.

Conclusion

As I have shown, the recovery certificate system, which
is unique to Japan, has some negative economic and so-
cietal consequences. Reconsideration of this policy may
enable us to reduce excessive primary healthcare costs.
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