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a  b  s  t  r  a  c  t

In recent  years,  the number  of dental  technicians  (DTs)  in  Japan  has  fluctuated  around  35,000.  However,
this number  is expected  to decline  dramatically  in  future,  given  the  increase  in the  number  of  older  DTs
and  marked  decline  in the  number  of younger  DTs.  This  is  a review  of various  reports  analyzing  the  supply
of and  demand  for DTs  in  Japan  and  a description  of  prospective  measures  to ensure  a sufficient  supply
of  DTs  in future.

Several  previous  reports  have  suggested  that  the number  of  DTs  will  fall  more  rapidly  than  the  demand.
However,  there  are  only  few quantitative  assessments  of the supply  of  and  demand  for  DTs,  and  extensive
investigation  of  how  the  decrease  in  numbers  will affect the future  of  dental  services  is required.

The  role  of  each  Japanese  dental  profession,  that is,  dentists,  dental  hygienists,  and  dental  technicians,

Services is  well-defined;  they  are to provide  dental  services  to  the  Japanese  people.  Therefore,  it is necessary  to

maintain  the required  number  of  each  dental  profession  in  future.  For  clarity  on the social  situation  of
DTs  and to help  in  taking  immediate  measures,  it is important  to  analyze  the  supply  and  demand  of DTs
from  various  perspectives,  such  as region.
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1. Introduction

The number of dental technicians (DTs) working in Japan has
fluctuated around 35,000 in recent years [1]. However, the number
of older DTs is increasing, while that of younger DTs is decreasing
[1]. Hence, the number of DTs in Japan may  decrease dramatically
in future [2]. In addition, many schools training DTs have closed or
are unable to meet their enrollment capacities, which may  further
accelerate the decline. On the other hand, given the improved oral
health of the Japanese people [3,4] and increasing availability of
dental technologies such as computer-aided design and computer-
aided manufacturing (CAD/CAM) systems [5], some authors argue
that it is only natural for the number of DTs to decline.

In reports by the Ministry of Health, Labour and Welfare
(MHLW) of Japan, indicators of “supply” and “demand” related to
healthcare professionals are defined and estimated, to quantita-
tively assess the actual situation of healthcare professionals [6–8].

Regarding the analysis of their supply, trend analyses and estima-
tions of the prospective number of healthcare professionals are
performed [6–8]. On the other hand, the demand for healthcare
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rofessionals is analyzed considering the number of diseases and
umber of patients as indicators [6–8]. Since the duties of DTs are to
anufacture prosthetic restorations, the total number of prosthetic

estorations manufactured in Japan is an appropriate indicator of
he demand for DTs. However, there are few reports on the social
onditions of DTs in relation to their supply and demand; therefore,
his article is a detailed analysis of the supply and demand of DTs.
ased on a quantitative assessment of the social conditions of DTs
nd an understanding of their issues, policymakers need to make
ppropriate policies to maintain DTs.

This article aimed to summarize the current status of the
apanese DT system and DT employment, review the literature on
he analysis of DT supply and demand, and propose prospective

easures to ensure a sufficient supply of DTs in future.

. Summary of the dental technician system and
mployment in Japan

The Japanese DT system started with the Dental Technicians Act
n 1955. Persons wishing to become DTs must enroll in a DT school.

s of March 2020, there were 49 of such schools in Japan, including
niversities, colleges, and vocational schools [9,10]. According to
he law, the training for DTs should be at least two years. There-
fter, graduates of such programs are required to take the Japanese
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Fig. 1. Yearly trend of number o

National Examination for Dental Technicians. This exam is divided
into a theory section (consists of: dental materials science, dental
anatomy, stomatognathic function science, dental technology for
removable dentures, dental technology for fixed dental prosthe-
ses and restorations, dental technology for orthodontic appliances,
dental technology for pedodontics appliances, and laws and regu-
lations for dental technicians) and practical section. Successful can-
didates submit their application documents to the MHLW for regis-
tration in the DT directory, after which they receive their DT license.

The scope of practice of DTs as specified by the Dental Tech-
nicians Act entails the manufacturing, repair and alteration of
prostheses, restorations, and orthodontic appliances. DTs are pro-
hibited from undertaking activities that require direct contact with
the patient’s oral cavity, such as dental impression taking, maxillo-
mandibular registration, trial fitting, and restoration fitting.

The law requires that practicing DTs should submit a notice of
working status every two years (on even years on the Gregorian
calendar) to the prefectural governor. The data is published in the
MHLW Report on Public Health Administration and Services [1].
A 2018 study showed that 34,468 DTs (28.7% of the total 120,157
people with DT licenses) were actively working [1]. According to
this study, most of the DTs worked in dental laboratories (72.7%),
followed by hospitals and clinics (25.7%), education and training
institutions (0.8%), and other settings (0.8%). Recent trends show a
decreasing number of DTs working in hospitals and clinics and an
increasing number in dental laboratories (Fig. 1).

As of 2018, there were 68,613 dental clinics [11] and 21,004
dental laboratories in Japan [1]. A total of 91.7% of Japanese den-
tal clinics ordered prosthetic restorations to be manufactured in
external dental laboratories [11]. Most dental laboratories oper-
ated independently, and 76.7% of dental laboratories had only one
worker. Dental laboratories that had 2, 3, 4, 5–9, 10–19, and >20
workers comprised 12.4%, 4.2%, 2.2%, 3.2%, 0.8%, and 0.5% of the
total number of dental laboratories, respectively [1].

3. Analysis of DT supply and other analyses

The number of students enrolling in DTs schools has decreased;

this has resulted in the closure of several of these schools in the last
20 years. Although there were 72 DT schools nationwide in 2000,
49 were recorded in 2019 (Fig. 2) [9,10]. Consequently, the number
of DTs who qualify each year has been steadily falling, as shown
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l technicians by working place.

y the following numbers: 1104 in 2016, 987 in 2017, 902 in 2018,
98 in 2019, and 838 in 2020 [12]. Moreover, regarding the age of
Ts, as of 2018, 10.8% were in their 20 s, 16.1% in their 30 s, 23.1%

n their 40 s, and 50.0% in their 50 s and above; therefore, the young
Ts constituted the minority [1]. Therefore, there is a concern that

he number of DTs will decrease in future [2].
To find countermeasures for this situation, Oshima et al. esti-

ated the prospective number of DTs who  will be working in
apan [13]. Based on the analysis of data from the Report on Pub-
ic Health Administration and Services and the numbers of those

ho passed the DT national examination, using the cohort change
ate method, the number of practicing DTs is projected to decrease
o 28,259–29,225 by 2026, that is, a decrease of approximately
400–6400 from 2016 [13] (Fig. 3).

In addition, to obtain supplementary data of the supply of DTs,
urveys were conducted to understand the actual situation of DTs
n specific regions and the awareness of DTs among high school
tudents.

A survey on dental clinics in Akita region reported that about
0% of clinics were observing signs of decline in DT numbers, such
s dental laboratories with no successor [14]. After confirming the
ddresses of dental laboratories that supplied prosthetic restora-
ions to dental clinics in this region, 84.2% of these clinics ordered
hem from dental laboratories in the same prefecture. This suggests
hat if the number of DTs declines further, it may  be difficult to find

 dental laboratory in Akita to order prosthetic restorations from.
oreover, a survey on high schoolers on their knowledge of health-

are related occupations showed that about half of high schoolers
ad never heard of DT as an occupation, while only 10% were unfa-
iliar with dental hygienists [15]. These differences will inevitably

ffect the likelihood of high schoolers choosing the DT profession
s a career.

The aforementioned reports show that many issues affect DT
upply, and also support the assertion that DT numbers may
ecrease greatly in future.

. Relationship between the demand for prostheses and DT
upply
In discussing DT demand, it is helpful to understand data that
eflects changes and trends in the manufacturing of prosthetic
estorations. Japan has a universal healthcare insurance system,
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Fig. 2. Yearly trend of number of dental technician schools and recruitments/enrollments.
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Fig. 3. Actual and projected 

and some of the prosthetic restorations are covered by the medical
insurance system and are set as official prices. Data on prosthetic
restorations covered by the medical insurance system are aggre-
gated by the MHLW [5,16]. A secondary analysis of these data will
help visualize the trend of the number of prosthetic restorations
manufactured nationwide (in Japan).

A report of data from the Statistics of Medical Care Activities
in Public Health Insurance showed that the number of new com-
plete dentures has decreased slightly, but numbers of fixed partial
dentures and removable partial dentures have remained constant

[5,17]. This may  be because the demand for complete dentures has
shifted to removable partial dentures and fixed partial dentures,
due to the increase in the number of remaining teeth in the elderly
[3] and the increase in the proportion of elderly people [18]. The
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mber of dental technicians.

umbers of these prosthetic restorations for missing teeth are pro-
ected to remain constant until 2025, but may  start to fall gradually
round 2030 (Fig. 4) [19].

In addition, reports using other MHLW statistical data can pro-
ide information on trends in dental prosthetic treatment. In the
atient Survey, the estimated numbers of patients in dental clinics
ere expressed as provided treatments by disease or injury type

20]. Of these, the numbers of dental prosthetic treatment were
nchanged. When the data was stratified by age group, treatment
umbers increased gradually for patients ≥65 years. An analysis of

he Survey of Dental Diseases suggested that the number of people
sing prostheses does not decrease with an increase in the number
f remaining teeth [3,21].
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Fig. 4. Actual and projected number of dentures manufactured.
Partial dentures (S): The number of missing teeth per denture is 1–8, Partial dentur

It is important to assess whether these trends in population
demographics will continue. A report on the projected population
by the National Institute of Population and Social Security Research
showed that although the Japanese population has been decreas-
ing since 2010, the number of people aged ≥65 years is expected to
keep rising until 2040, after which it is expected to start declining
[18].

The reports collectively suggest that while the demand for the
manufacturing of prosthetic restorations and dental prosthetic
treatment will remain steady for some time, it is expected to
decrease in the long run, especially considering the changes in the
population structure. Therefore, based on the review of the previ-
ous reports, supply of and demand for DTs will decrease thereafter,
but the drop in the number of DTs will occur faster.

5. Limitations of the DT supply and demand analyses

Although the previous section provided an overview of some
analyses of the supply and demand of DTs, these analyses had sev-
eral limitations. First, the authors calculated future estimates for
prosthetic restorations for missing teeth such as complete den-
tures, removable partial dentures, and fixed partial dentures under
the Japanese medical insurance system [5,16], but did not calculate
future estimates for prosthetic restorations other than prosthetic
restorations for missing teeth. This creates the need for a further
detailed analysis of the number of different types of prosthetic
restorations using statistical data, such as data from the Statistics
of Medical Care Activities in Public Health Insurance [5] and the
National Database of Health Insurance Claims and Specific Health
Checkups of Japan [16]. Second, the Japanese medical insurance
system does not cover all types of prosthetic restorations, such as
metal base dentures and porcelain fused to metal crowns. There-
fore, the analyses considered only prosthetic restorations that are
covered by the medical insurance system to evaluate the demand
for DTs. Third, there are no reports on the analysis of the job descrip-

tion of DTs such as dentures, crown restoration, CAD/CAM, etc. This
is unlike the analysis of the supply and demand of medical doctors
that was divided into detailed parameters, such as hospitalization,
outpatient care, and long-term care welfare [6]. Therefore, studies
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 The number of missing teeth per denture is 9–14.

hat classify the DTs work in detail are required, for improved data
ccuracy.

Although nationwide data e.g., government statistics are the
deal in analyzing the supply and demand of healthcare profession-
ls, available DT-related nationwide data is scarce. Therefore, other
ources of data for measuring the state of DTs in a specific area, such
s the Akita survey, were used [14].

. Measures to prevent a shortage of DTs

The MHLW has established the Commission for Recruitment and
raining of Dental Technicians to invite experts to discuss mea-
ures related to education, training, and recruitment of DTs [9]. This
ommission held eight meetings between May  2018 and December
019. The topics that were discussed in these meetings are sum-
arized briefly below.

Consideration was given to revising the DT scope of practice
o promote further cooperation between dentists and DTs. Unlike
Ts in some countries [22], the Japanese system prohibits DTs from
ndertaking activities that involve direct contact with the patient’s
ral cavity. In addition, most contemporary DTs work in dental lab-
ratories, which are not conducive for interaction with patients.
owever, there are many cases in which dental prosthetic treat-
ent would proceed more efficiently through increased dentist-DT

ollaboration. The benefits of this teamwork are not limited to the
ental examination room, but extend to home-visit dental treat-
ent as well [23]. Most home-visit dental treatment patients use

rostheses [24], and the DT can assist the dentist during the pros-
hetic treatment in such visits—this may  shorten the consultation
imes [23]. Therefore, it is necessary to consider reviewing the scope
f work of DTs, including work that involves direct contact with the
atient’s oral cavity. If it is revised, the educational content of the
T training will also need to be changed.

Consideration was also given to promoting the efficiency of DTs
y improving their working environment. Recently, the use of the

AD system has become widespread among DTs [25,26]. Since CAD
equires work on a computer, it is possible to implement tele-
orking; however, the current Japanese system does not allow

he operation of CAD by telework. The number of women  among
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the younger DTs is increasing [1]. Female dental healthcare pro-
fessionals have a higher turnover rate than male professionals due
to life events, such as childbirth [27,28]. Allowing teleworkers to
operate CAD is expected to provide a more comfortable working
environment for women.

Consideration was also given to strategies to promote public
awareness of dental services and dental technology. A recent sur-
vey of parents with high school-aged children showed that 25.5% of
parents had an interest in their child pursuing a career as a dentist,
18.8% in their child in becoming a dental hygienist, and 15.5% in DT
as a future occupation for their child [29]. The remarkable charac-
teristic of parents who were interested in DT as a future career for
their child was that they had friends or acquaintances who were
DTs. This finding shows that parents who have DT acquaintances
are more likely to understand the job responsibilities of DTs, and
thus are interested in it as a future profession for their child. Thus,
raising awareness on the occupational details of DTs could lead to
a higher level of recruitment of dental professionals.

The environment surrounding dentists and DTs has changed
dramatically since 1955 when the Dental Technicians Act was
enacted. The DT system must adapt accordingly. The discussions
of the MHLW commission [9] shed light on the challenges faced by
DTs, and an early implementation of measures to respond to them
is anticipated by DTs and other dental professionals.

7. Conclusions

This manuscript sought to provide an overview of the various
reports that have analyzed the supply of and demand for DTs in
Japan, and the key points of suggested policies to ensure adequate
DT recruitment. In summary, previous studies point to the concern
that DT numbers will decrease at a faster rate than the demand
for prosthetic restorations, which may  lead to a shortage of DTs.
However, reports that have quantitatively assessed the supply of
and demand for DTs are few, and the effects of the decline in DT
numbers on the future of dental services are poorly defined.

The role of each Japanese dental profession, that is, dentists, den-
tal hygienists, and dental technicians, is well-defined; they are to
provide dental services to the Japanese people. Therefore, it is nec-
essary to maintain the required number of each dental profession
in future. For clarity on the social situation of DTs and to help in
taking immediate measures, it is important to analyze the supply
and demand of DTs from various perspectives, such as region.
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