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X-ray device should be installed and operated 

at this first-aid station. Therefore, during the 

Kumamoto Earthquake, information was gath-

ered at the affected sites and arrangements 

were made on site.

This was the Mashiki Town gymnasium. At 

first, we carried out medical work in a small 

space of about 10㎡, part of the 20㎡ space 

within the gymnasium (Fig.2).

This shelter was opened on April 14th, when 

there was a foreshock. After the main shock 

on the 16th, it was determined that medical ac-

tivities could no longer be carried out in this 

space. A fi eld clinic would be set up outside 

the gymnasium in the affected area. On the 

19th, a dERU was opened outside the gymna-

sium; this became the fi rst-aid area (Fig.3). At 

the back of this area, we set up an X-ray im-

aging area and an imaging space. On the 22nd, 

the X-ray device arrived from Hitachi. Imaging 

began as soon as this device was installed in 

the dERU (Fig.4).

Chronologically, the main quake occurred 

on April 16th, and our needs were clarified 

two days later. Six days later, on the 22nd, 

the installation of the device began. It was 

removed on the 27th. I think it was quite an 

achievement that a device could be installed 

in an emergency situation during the disaster 

so that imaging could begin.

In terms of sending radiological technol-

ogists, the relief team that was sent on April 

18th included a radiological technologist. Im-

aging was performed in the evacuation shelter 

we had just set up (dERU). The supervisor of 

this Red Cross relief team came from the Chu-

goku-Shikoku block; thus, the supervisor of 

the Association of Radiological Technologists 

in the Chugoku-Shikoku block created a plan 

and submitted it to the headquarters of the 

Japanese Red Cross Society. The Red Cross 

HQ contacted Chugoku-Shikoku in Hiroshi-

ma, which passed on requests to each block. 

Ultimately, a request was sent to the director 

of each hospital that ultimately sent a tech-

nologist. In total, fi ve radiology technologists 

Fig.2

Fig.3 Fig.4

The Japanese Red Cross Society’s fi rst aid station in the Mashiki Town gymnasium 

April 19 (Tuesday) setting up the dERU April 22 (Friday)
The arrival of the X-ray device

Japanese Red Cross Kobe Hospital
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were sent.

As for supporting hospitals in the affected 

area, we contacted the Japanese Red Cross 

Kumamoto Hospital on the day of the main 

quake to see if they needed human resources 

support. They did not need any support in 

that area.

This is a picture of the imaging area, inside 

the first-aid station. We began our work on 

April 22nd and were fi nished on the 27th. We 

had a team of five technologists, and there 

were 17 patients who needed imaging (Fig.5).

We were able to provide support during the 

acute phase because we secured the device 

quickly, by relying on a good and cooperative 

relationship with the manufacturer, established 

during the Great East Japan Earthquake. We 

gained quick support with the X-ray device by 

surveying the imaging needs of the affected 

site at the beginning of the emergency. 

To support the radiological technologists, 

the Japanese Red Cross Society HQ, which 

managed the relief team, connected quickly 

with our association of technologists, ensuring 

that a radiological technologist was included 

in the relief team. This cooperation allowed 

technologists to be dispatched.

In the end, only 17 patients needed imag-

ing, but I think there was quite a bit of need 

during the four-day period between the 18th, 

when needs were confirmed, and the 22nd, 

when the device arrived. The short activity 

period of six days resulted in a small number 

of patients.

The reason the activity period only lasted 

six days was that the fi rst-aid station changed 

from a 24-hour operation into a clinic that 

closed at 22:00, which made night-time man-

agement of the X-ray device diffi cult. This led 

to its earlier removal.

In a fi eld clinic, devices that can be easily 

moved are essential. The Japanese Red Cross 

Association of Radiological Technologists has 

its own portable Canon X-ray devices; initial 

response teams should always use such de-

vices. In areas that need continuous imaging, 

portable devices provided by manufacturers 

should be used to set up a good imaging sys-

tem.

In summary, during the Kumamoto Earth-

quake, building on our experience during the 

Great East Japan Earthquake, we were able to 

provide an X-ray device and human resources 

support during the acute phase of the emer-

gency. However, it was challenging to man-

age the X-ray device in the fi eld clinic.

We did not have a clear operational system 

to provide human resources, but we were suf-

ficiently fluid to respond to the earthquake. 

In future, it will be important to build detailed 

procedures for dispatching staff, including hu-

man resources to support hospitals in affected 

areas.

 I would like to take this opportunity to 

thank Hitachi for their cooperation in provid-

ing X-ray devices. 

Disaster medicine in present-day Japan be-

gan with the Great Hanshin-Awaji Earthquake 

on January 17, 1995. Our understanding of 

what we, as radiological technologists, can of-

fer during disasters and how we can respond 

began with Kobe. By building on our expe-

riences in Kumamoto, and working together

̶you as JART and we as the Japanese Red 

Cross Society’s Association of Radiological Fig.5

April 22 (Saturday) 
  The operation began

April 27 (Wednesday) 
  The operation fi nished

Support provided by 5 radiological 
technologists

Imaging patients: 17

Japanese Red Cross Kobe Hospital
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Technologists̶we can reach higher and de-

velop a support system.

(Chairman) Ono: Building a network day by 

day is important, but there is another organi-

zation, the National Hospital Organization As-

sociation of Radiological Technologists, which 

also has a nationwide network. There is also a 

base hospital, called the Disaster Medical Cen-

ter, that works to alleviate disasters. I would 

like to hear their experience with this partic-

ular disaster. So, here is Mr. Konishi from the 

Disaster Medical Center.

Konishi: Hello, I’m Konishi from the Disaster 

Medical Center.

I will be reporting on the activities of radio-

logical technologists working for the National 

Hospital Organization.

First, let me introduce the National Hospital. 

The whole country is divided into six groups, 

with 143 hospitals in operation. For radiolog-

ical technologists, there is a national network 

of approximately 1,500 radiological technolo-

gists. The National Hospital Organization is a 

designated public institution under the Basic 

Act on Disaster Control Measures. It is there-

fore ready to dispatch a fi rst-response medical 

team whenever a disaster occurs. Radiological 

technologists are not offi cially registered with 

the medical team, but are able to participate.

The National Hospital Organization of Ra-

diological Technologists provides an organi-

zation for technologists. Originally, it was the 

National Hospital’s association of radiological 

technologists, but it separated from the hos-

Thank you.

(Chairman) Ono: Thank you very much.

pital and became independent. Today, it has 

a total of 170 facilities and about 1,690 mem-

bers, including the National Hospital Organi-

zation, the National Centers for Advanced and 

Specialized Medical Care, the National Han-

sen’s Disease Sanatoria, and the Hospital of 

the Imperial Household. 

I reviewed the staff members dispatched 

from the National Hospital Organization be-

fore the Kumamoto Earthquake. During the 

1999 Tokaimura JCO Criticality Accident, 

radiological technologists from the Nation-

al Hospital were sent to survey facilities in 

Ibaraki Prefecture. Then in 2011, during the 

Great East Japan Earthquake, we were sent 

as support members to a facility in Ibaraki 

Prefecture. Technologists were also sent in to 

survey the Fukushima Daiichi Nuclear Power 

accident.

During the Great East Japan Earthquake, 

we conducted many questionnaire surveys. 

Earlier, as was mentioned in the case of the 

Aso Medical Center, many hospitals increased 

staff numbers to accommodate emergency sit-

uations. During that time, the number of staff 

members increased, especially as there was a 

need to provide additional emergency treat-

ment for radiation exposure. Since their own 

homes were damaged, there were many staff 

members who could not go home.

These were the situations in two hospi-

tals during the Great East Japan Earthquake 

Activities of the National Hospital Association 
of Radiological Technologists
Eiichiro Konishi　（Disaster Medical Center）

Symposiast
⑤
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(Fig.1). A facility in Ibaraki Prefecture needed 

to combine emergency treatment for radiation 

exposure with other types of medical care; 

thus, they requested technologists. A technol-

ogist was sent for fi ve days (Fig.2).

Given the situation, organizations began 

to examine the need to send technologists to 

provide emergency support.

When there is a disaster, public facilities 

and roads are shut down, and patients may 

not be able to reach their own hospitals. The 

National Hospital Organization does transfer 

staff members; many people do not live lo-

cally. Thus, if possible, staff should be sent to 

nearby facilities to provide support. That was 

the beginning.

Thinking about the emergency situations 

from this perspective makes it clear that there 

are four challenges: standards for dispatch re-

quests; methods of requesting support; costs, 

payments, and compensation; and issues re-

lated to different types of facilities, such as 

national specialized medical research centers 

and the Hansen’s disease sanatoria (Fig.3).

As National Hospital technologists, tasked 

with establishing a more extensive support 

system during the disaster, we submitted to 

the Council of Directors a proposal to en-

hance disaster countermeasures. Since the 

headquarters has radiology professionals, we 

argued that they should be used to enhance 

the disaster response system. To provide di-

saster training at our hospital, we perform dis-

patch simulations for technologists, to clarify 

and explain the issues. Professionals from the 

National Centers for Advanced and Special-

ized Medical Care take part in these simula-

tions.

The Kumamoto Earthquake took place in 

this context. There are four national hospitals

̶or fi ve, if you include the Hansen’s Disease 

Sanatorium̶in Kumamoto Prefecture, but the 

epicenter was near the hospitals and caused 

much damage. Staff members could not reach 

the hospitals, and on-call staff could not take 

any breaks, as more manpower was needed. 

As working staff members became exhausted, 

Fig.1

Fig.2 Fig.3

Two hospitals during 
the Great East Japan Earthquake

Hospital A
・ The majority of staff members who were working on the day of the 

disaster stayed at the hospital (22 out of 27 worked into the early 
morning hours), repairing equipment, and providing an emergency 
response and emergency exposure medical treatment. Some of these 
staff members could not go home for fi ve days.

Hospital B
・ Ten or more staff members stayed at the hospital from the day of the 

disaster, repairing equipment and providing an emergency response 
and emergency treatment for radiation exposure. Staff members were 
fi nally able to go home on March 20.

The 33nd Japan Conference of Radiological Technologists

The 33nd Japan Conference of Radiological Technologists

Dispatching technologists during 
the Great East Japan Earthquake

Hospital B

Date From To Details

17-Mar
Evening

Hospital B
Hospital director

Kanshin Group
Radiological technologist
Dispatch request

18-Mar
9:20

Organization headquarters 
radiological professionals

Kanshin district
Facility supervising 
technologist

Dispatch staff recruiting

18-Mar
Organization headquarters 
radiological professionals

Hospital B
Supervising technologist

Dispatch staff determined 
and notifi ed

March 18−22 − − Radiological technologist 
dispatched

Issues

Standard for dispatch requests

Method of requesting a dispatch

Cost coverage and compensation

Facility style

The 33nd Japan Conference of Radiological Technologists
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Hospital C in Kumamoto Prefecture requested 

additional technologists.

To meet this request, the facility put out a 

call for technologists through the director of 

the Kyushu group and radiological profes-

sionals. This led to the dispatching of two 

technologists between April 19th and 22nd. One 

was working at Hospital C until March, while 

the other was selected because he/she had 

experience of disaster medicine. Since the fi rst 

technologist had worked at Hospital C, he/she 

could take over specialized tasks, including 

CT scans and radiation treatment.

Staff members and their families in the di-

saster-affected area were also victims, and 

some were staying in shelters in Kumamoto 

City. Others were actually living in their cars. 

Many facilities set up self-regulated atten-

dance, but medical professionals tend to be 

responsible, and many of them did come to 

work. Many people also wanted to manage 

the situation in their own hospitals. This led 

to exhaustion and stress, making management 

difficult. In the future, we hope to alleviate 

such situations by offering support and delin-

eating possibilities.

Another thing I thought about during this 

earthquake was that hospitals in affected areas 

must keep their staff on call, or increase the 

number of staff members, in order to man-

age. For example, in the case of Kumamoto, 

groups in Kyushu dispatched technologists. 

Nearby groups could fi ll the hole by dispatch-

ing a replacement technologist. There could 

thus be a two-stage support system.

In this way, we must develop a system of 

long-term dispatch. The need has been dis-

cussed, but usable devices are limited; thus, 

manuals and equipment must be prepared in 

advance.

Two hospitals outside the Kumamoto Pre-

fecture organization requested radiological 

technologists. When we consulted with the 

headquarters of the organization for radiology 

professionals, we were told: “if the request 

comes from an appropriate source, the orga-

nization can respond.”
Although it did not happen during the pres-

ent disaster, we now know that the National 

Hospital Organization can respond; we there-

fore hope to propose a new style of support 

for future disasters.

When the National Hospital Organization 

provides operational support, it makes rou-

tine transfers. For this reason, as happened 

in the case of the technologist who was dis-

patched to Hospital C, technologists who 

have previous experience of working at a 

particular facility can be dispatched to that fa-

cility. There are routine lectures and seminars 

within groups; thus, face-to-face relationships 

are cultivated, to a certain degree. Since tech-

nologists can be dispatched as a part of their 

professional work, the cost of these transfers 

should be covered.

JART insurance guarantees the income of 

technologists; in addition, the National Hos-

pital Organization provides insurance for 

members of its Association of Radiological 

Technologists. We have confirmed that this 

insurance provider will cover radiological 

work in the National Hospital Organization, 

radiological work at other medical facilities, 

and radiological work in emergency medical 

facilities.

Fig.4

Summary

Review of past cases

Building a cross-sectional dispatch system

Developing a dispatch system

The 33nd Japan Conference of Radiological Technologists



Special Feature  ◆  75

Response to the Kumamoto Earthquakes and Future Earthquake Countermeasures

Thus, two out of the four issues are mostly 

resolved. However, we need to continue ex-

amining the issues related to facilities, such as 

the standards for requesting a dispatch, how 

and when technologists should be dispatched, 

and when people can request support.

In summary, there is a system at the Na-

tional Hospital Organization for sending tech-

nologists to provide support when full-time 

staff members are on sick leave or vacation 

(Chairman) Ono: We don’t have much time 

left, but let’s have a Q&A session. If you have 

a question, please state your affiliation and 

name.

Takeda: I’m Takeda from the Center Hospital 

of the National Center for Global Health and 

Medicine.

In terms of the future, I would like to hear 

from the National Hospital Organization, Ja-

pan Red Cross Society, JART, other radiologi-

cal technologists, and all of you, in regard to 

how we should share information and build 

relationships. 

(Chairman) Ono: Thank you. Let me go fi rst.

In the Committee on Disasters at JART, we 

planned this symposium. I think this is where 

we can build the network. There are already 

many networks out there. If we could nurture 

cross-sectional connections between these 

networks, we should be able to develop a 

large network relatively easily. We have actu-

ally been trying to make that happen. Howev-

er, since this is an association of radiological 

technologists, as Director Kitagawa mentioned 

in his introduction, we are always instructed 

to: “first prioritize the response to radiation 

disasters and nuclear power disasters.” By 

“holding conversations on operation support 

leave. This system can also be applied during 

disasters. Having been given this opportunity, 

I hope to build a dispatch system in cooper-

ation with the Japanese Red Cross Society’s 
Association of Radiological Technologists and 

JART. I would like to be able to inform mu-

nicipal organizations that such a system has 

been set up (Fig.4)．
(Chairman) Ono: Thank you.

relating to these issues,” we are just starting 

to build the network. Cross-sectional connec-

tions are so important. I think we should have 

such connections outside of disasters. What is 

your opinion Mr. Nakata?

Nakata: In response to the points made by 

Chairman Ono, the situation is complex, and 

there are various roles in various frameworks. 

So, building immediate cross-sectional con-

nections will be diffi cult, as I think those who 

worked on site are painfully aware. Basically, 

there are face-to-face relationships, as well 

as the support from cross-sectional connec-

tions. I believe that people can be rescued 

through connections among people. If I start 

with a clearer effort based on my experience, 

the annual workshop on disaster support for 

technologists, hosted by the technological as-

sociation, can lead to horizontal connections 

between people who actually work on site. 

Sharing education, a common language, and 

common knowledge can, in turn, lead to con-

nections beyond the framework.

(Chairman) Ono: Mr. Konishi, how about you?

Konishi: I had the opportunity to be part 

of the Arrangements for Medical Assistance 

Headquarters in Kumamoto Prefecture, and 

was able to work in Kumamoto. The general 

Q&A
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opinion was that “there aren’t enough radio-

logical technologists or lab technicians. We 

need more support.” JART was the first orga-

nization to be contacted. We were informed 

that we should first contact the associations of 

radiological technologists and laboratory tech-

nicians. As emergency SOS information usu-

ally reaches JART first, workshops like those 

proposed by Mr. Nakata could build horizon-

tal connections, making operations run more 

smoothly. 

(Chairman) Ono: Thank you. In terms of sup-

port requests, Mr. Konishi just mentioned that 

there was a request for support. Chairman 

Hiai, was there a prediction that Kumamoto 

City would have more problems than anyone 

expected? Did you learn anything specific? 

Was there a request for support̶anything of 

that sort?

Hiai: I think the problem was that there was 

no network to bring in support staff. I got a 

lot of information from my technologist col-

leagues and friends who were DMAT mem-

bers. I did hear that there was support from 

Hitachi, but we had no idea what the level of 

support was.

There was some information about support 

during this disaster, but we could not figure 

out which organizations or how many orga-

nizations were working in Kumamoto. There 

was just sporadic information: there was sup-

port here, there was support there. It is there-

fore important to clarify the situation on site. 

JART should play a role in connecting these 

bodies.

(Chairman) Ono: Thank you. I think we need 

to discuss this more, but there isn’t enough 

time. As Mr. Anai mentioned, we did hear 

from hospitals during the Great East Japan 

Earthquake that “they did not expect any 

support.” I would therefore like to provide a 

proper summary of future disaster counter-

measures established by JART.

This concludes the Disaster Countermeasure 

Committee Symposium. Thank you for your 

time.

(Chairman) Kitagawa: Thank you.
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1. Background

1.1 Remote diagnostic imaging

　Recent advances and specialization in medi-

cal care have led to major improvements and 

advances in the diagnostic capabilities of com-

puted tomography (CT) and magnetic reso-

nance imaging (MRI) and to increasing demand 

for radiodiagnosis of medical images by diag-

nostic radiologists. However, there are only 

5,000 diagnostic radiologists in Japan; the per-

centage of diagnostic radiologists in the Japa-

nese population is approximately one-third 

that in the West1).

　The situation described above has increased 

the expectations for remote diagnostic imag-

ing. Remote diagnostic imaging takes advan-

tage of developments in telecommunications 

infrastructure and information technology to 

send medical CT images, MRI scans, and other 

medical images to a diagnostic radiologist at a 

remote location, enabling the radiologist to 

support diagnostic imaging at medical facilities 

with no diagnostic radiologist. By creating 

more opportunities to receive diagnoses from 

diagnostic radiologists, who are experts in di-

agnostic imaging, this system is anticipated to 

improve the quality of medical care and lead to 

a reduction in the temporal, physical, and fi -

nancial burdens on patients2), 3).

1.2  Current status of diagnostic imaging at our 

hospital

　Our hospital is a smaller general hospital 

with 302 beds and 31 departments (internal 

medicine, nephrology, cardiology, neurology, 

respiratory medicine, gastroenterology, hema-

tology, rheumatology, surgery, plastic surgery, 

orthopedic surgery, neurosurgery, pediatrics, 

pediatric neuropsychiatric development, ob-

stetrics and gynecology, ophthalmology, 

otorhinolaryngology, urology, dermatology, 

clinical laboratory, anesthesiology, pathology, 

oral and maxillofacial surgery, radiology, radi-

otherapy, chemotherapy, palliative care, reha-

bilitation, emergency/general medicine, home 

care, and health management). Diagnostic im-

aging at our hospital is conducted using two 

A follow-up system of radiograph interpretation 
reports by the remote diagnostic reading doctor 
at our hospital

Asuka Ishii1）,　Tomoyuki Hasegawa1）,　Yoshitaka Nemoto1）,　Takahisa Araki1）,　
Yoshiyuki Kawasaki1）,　Yoshiyuki Seya1）

1）Department of Radiology, Radiological Technologist, Hitachinaka General Hospital

Key words:  follow-up system, remote diagnostic reading doctor, remote medical system

【Abstract】
　In our hospital, two diagnostic reading doctors (one on-site, one remote) read CT and MRI images. When they 
encounter acute fi ndings or evidence of infectious diseases, or when important fi ndings are overlooked, a remote 
diagnostic reading doctor, unlike an on-site doctor, cannot contact the attending physician immediately. Therefore, 
the radiological technologists and medical clerks developed a system in June 2012 through which follow-up with 
attending physicians was made possible. We report the details of this system and the results of the fi rst two years of 
use.
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CT systems (a 16-row system and a 64-row sys-

tem) and one MRI system (1.5 T). From April to 

October 2014, an average of 38 ± 6.9 CT scans 

and 16 ± 2.8 MRI scans were conducted per 

day; these images were interpreted by an on-

site doctor and a remote doctor. The on-site 

doctor conducts imaging diagnosis for inpa-

tients and emergency patients; the remote doc-

tor conducts imaging diagnosis for fi rst-time 

patients. This division of labor allows our hos-

pital to manage the increasing demand for di-

agnostic imaging.

　In this system, when the radiograph interpre-

tation reveals acute fi ndings or infectious dis-

ease, or when important fi ndings are deter-

mined not to have been refl ected in the exam-

ination, the on-site doctor can inform the at-

tending physician directly using the personal 

handyphone system or the electronic medical 

record system. However, the remote reading 

doctor does not have access to this corre-

spondence network. Consequently, the treat-

ment of acute phase patients or patients with 

infectious diseases may be delayed.

　Therefore, our hospital has enacted a system 

to enable reliable sharing of information with 

the attending physician in cases in which re-

mote radiograph interpretation reports contain 

the fi ndings described above.

2. Objective

　In June 2012, with the cooperation of a med-

ical clerk, our hospital initiated a system to fol-

low up remote radiograph interpretation re-

ports by a radiological technologist. We report 

the details of this follow-up system and the 

results, approximately 2 years after initiation.

3. Methods

3.1  Follow-up of remote radiographic interpre-

tations

3.1.1 Steps in the follow-up system

　The steps in the system, from the return of 

radiograph interpretations by the remote diag-

nostic reading doctor to follow-up care, are 

shown in Fig.1. First, most remote radiograph 

interpretations are returned the day after the 

interpretation is requested. Once the report is 

returned, it is uploaded onto the Radiology In-

formation System (RIS), which is coordinated 

with electronic medical records to enable ref-

erencing of the reports in the medical records. 

Next, the radiological technologist checks the 

interpretation to confi rm the patient’s name, 

ensure there are no typographical errors, and 

check the content of the report. If the radiolog-

ical technologist has any questions, the remote 

reading doctor is asked to interpret the image 

again. These tasks are performed by the radio-

logical technologists in charge of CT, MRI, and 

ultrasonography in the morning as they con-

duct tests.

　Upon checking the contents of the report, if 

there are acute or important fi ndings, the radi-

ological technologist adds those fi ndings to the 

list of patients requiring follow-up. Referring to 

this patient list during outpatient examination 

enables the necessary treatment measures to 

be taken. Interpretation reports with fi ndings 

requiring follow-up are also conveyed to the 

attending physician through the medical clerk 

to ensure that the information is conveyed 

Fig.1　 Follow-up system of radiograph interpre-
tation reports by the remote diagnostic 
reading doctor
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column makes it possible to confi rm that the 

necessary treatment has been provided in out-

patient care.

3.1.3 Information in the follow-up system

　Follow-up is performed for anything classi-

fi ed as one of the four items shown in Table 2, 

including “other parts,” “acute phase,” “infec-

tious disease,” and “consultation day.” When a 

report contains information for “other sites”, 
the information is entered into the patient list 

and the interpretation is communicated in ac-

cordance with the follow-up system described 

in section 3.1.1. When information is classifi ed 

as “acute phase” or “infectious disease,” the in-

formation is entered into the patient list and 

the attending physician is contacted. When in-

formation is classifi ed as “consultation day,” 
the information is entered into the patient list 

and the department nurse is contacted.

3.2 Tracing survey

　A tracing survey was conducted of the 6,252 

CT scans and 2,673 MRI scans conducted at 

our hospital from June 2012 to February 2014; 

images from these scans were interpreted by 

the remote diagnostic reading doctor. Electron-

ic medical records were used to investigate the 

following: ①number of items requiring fol-

low-up, ②departments requesting radiological 

tests that required follow-up, ③items followed 

up, and ④progress after follow-up.

properly. When there are acute fi ndings, the 

radiological technologist contacts the attending 

physician directly to convey the information 

more rapidly.

3.1.2 Patient list in the follow-up system

　An excerpt from an actual patient list used in 

the follow-up system is shown in Table 1. 

There is one follow-up system patient list for 

each department that requests tests; fi ndings 

requiring follow-up are entered by the radio-

logical technologist. This list can be viewed at 

any electronic medical chart terminal; there-

fore, the communication of interpretations by 

the medical clerk and references to this list en-

able the necessary treatment to be performed 

during outpatient examinations. When a treat-

ment is performed for a given test result, enter-

ing “fi nished” in the “communication of report” 

Table 2　Information in the follow-up system

Table 1　 Excerpt of a patient list in the follow-up 
system
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proximately 10% of all items followed up. In 

CT, 1 case each of “infectious disease” and 

“consultation day” required follow-up.

4.3 Progress after follow-up

　Fig.5 shows the percentage of cases in which 

follow-up treatment was administered of the 

total number of cases requiring follow-up; 

treatment was performed for 87% of CT cases 

and 74% of MRI cases.

Table 3 shows the interpretation results and 

the treatments performed for cases in each fol-

low-up item. Results of “acute phase” cases in-

cluded an aneurysm increasing in size and in 

danger of rupturing. We informed the attend-

ing physician when the reports were returned. 

For all acute phase cases, treatment on the 

scheduled consultation day was suffi cient.

　For the “infectious disease” case, the inter-

pretation result was re-examination 3 months 

later due to suspicion of tuberculosis or non-tu-

berculous mycobacterial infection. In this case, 

we again informed the attending physician 

when the report was received; treatment on 

the scheduled consultation day was suffi cient.

　In the “consultation day” case, CT was per-

formed provide a detailed examination for 

high levels of carcinoembryonic antigen. We 

interpretated the result as rectal cancer with 

suspected invasion of the bladder. The case re-

4. Results

4.1 Number of items requiring follow-up

　Fig.2 shows the percentage of follow-up 

items of all radiograph interpretations by the 

remote diagnostic reading doctor. A total of 

309 cases (CT: 274 cases, MRI: 35 cases) re-

quired follow-up, including 4% of all CT cases 

and 1% of all MRI cases.

 

4.1.1 Departments requesting tests

　Fig.3 shows the number of tests requiring 

follow-up by the department that requested 

the test. The department that requested the 

most CT tests requiring follow-up was internal 

medicine/surgery, both approximately 30% of 

all requests. The urology department submit-

ted approximately 20% of requests that re-

quired follow-up. The department that request-

ed the most MRI tests that required follow-up 

was urology, which submitted approximately 

half of all requests, followed by internal medi-

cine/surgery, which submitted approximately 

20% of all requests.

4.2 Items that required follow-up

　Fig.4 shows a breakdown of the items that 

were followed up. For both CT and MRI, the 

most common item requiring follow-up was 

“other sites.” “Acute phase” accounted for ap-

Fig.2　 Percentage of cases that required follow-up, of all radiograph interpretations by the 
remote diagnostic reading doctor

Fig.2-1　The ratio in the CT Fig.2-2　The ratio in the MRI
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Fig.3　Clinical departments that requested medical imaging tests

Fig.3-1　The details in the CT Fig.3-2　The details in the MRI

Fig.4　Details of items requiring follow-up

Fig.4-1　The details in the CT Fig.4-2　The details in the MRI

Fig.5　Percentage of recommended follow-up treatments that were administered

Fig.5-1　The ratio in the CT Fig.5-2　The ratio in the MRI

Table 3　Contents of follow-up treatment
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quired follow-up, as the next scheduled exam-

ination was 2 months later. The date of the 

consultation was moved forward, and treat-

ment was initiated more than 1 month ahead 

of schedule.

　For “other sites,” Fig.6 shows the distribution 

of the indicated sites. The number of cases for 

each indicated site is divided into cases in 

which a detailed examination was conducted 

and “malignancy” was consequently diagnosed, 

and cases in which “follow-up”, and cases in 

which “no detailed examination” was per-

formed. The numbers at the top of each bar in 

the graph represent the number of cases diag-

nosed as malignant.

5. Discussion

　Our hospital initiated a system to follow up 

reports of radiographic interpretations and 

avoid delayed responses to reports received 

from the remote diagnostic reading doctor. The 

present study demonstrated that follow-up was 

required for 4% of all CT scans and 1% of all 

MRI scans for which radiographic interpreta-

tion by the remote diagnostic reading doctor 

was requested. Follow-up was required for ap-

proximately 13 CT scans per month, which is a 

fairly high number. Of all departments, the de-

partment of urology requested the second-high-

est number of tests that required follow-up in 

CT, after the department of surgery, and the 

highest number of tests requiring follow-up in 

MRI. These results refl ect the numbers of pa-

tients examined by each department and the 

characteristically high number of MRI scans re-

quested by the department of urology at our 

hospital.

　More than 70% of cases requiring follow-up 

received the necessary treatment; this result 

suggests the importance of follow-up. In most 

of the remaining nearly 30% of cases, the rea-

sons follow-up treatment was not performed 

included: follow-up treatment had already 

been performed at another hospital or depart-

ment, treatment of another illness was a prior-

ity, or the patient did not wish to undergo a 

detailed examination or treatment.

　When testing reveals super-acute fi ndings, 

the on-site diagnostic radiologist and the at-

tending physician are contacted immediately 

to administer the necessary treatment. In the 

present study, follow-up was required for 24 

“acute phase” cases and 1 “infectious disease” 
case. Reading interpretation reports for fol-

low-up is considered to help improve interpre-

tation accuracy. In addition, effort should be 

made to respond to acute fi ndings in testing.

Fig.6　Details of “other parts” of CT and MRI results

Fig.6-1　Details of “other parts” results of CT scans Fig.6-2　Details of “other parts” results of MRI examinations
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　As suitable follow-up enables early initiation 

of treatment and diagnosis of malignancy, we 

believe our follow-up system has sufficiently 

contributed to mitigation of the delays and 

oversights in the treatment of cases that require 

follow-up. However, the following issues must 

be addressed: 1) differences in standards for 

objects of follow-up according to the radiolog-

ical technologist who checks the radiograph 

interpretation and 2) standardization of the 

content to be followed up to prevent unneces-

sary increases in workload that result from rel-

atively minor findings.
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1. Background and purpose

　Recently, there have been advancements in 

healthcare, and many complications need to 

be addressed. Additionally, there have been 

changes in the medical needs of the public. 

Therefore, there have been attempts to en-

hance “team healthcare delivery” that is per-

formed by various medical staffs who cooper-

ate with and complement each other to maxi-

mally practice their specialty. As a result, the 

scope of work of radiological technologists 

(RTs) has also increased1), 2), 3), 4). RTs are being 

educated in educational institutions such as a 

four-year university, which accounts for ap-

proximately 70% of all of institutions offering 

such courses. Given that the establishment of 

new schools for RTs has been promoted in re-

cent years, a corresponding increase in the 

number of students who go to schools to be-

come an RT is expected. 

　Meanwhile, one of the current problems is 

the lack or uneven distribution of medical staff 

across the country. The Japan Medical Associa-

tion Committee has formulated measures5) to 

correct the lack or uneven distribution of phy-

sicians. The estimated number of nurses by 

2025 is also expected to be insuffi cient accord-

ing to a report6) presented in the conference 

for the seventh projection of the estimated sup-

ply and demand of nursing personnel by the 

Ministry of Health, Labour and Welfare (MHLW) 

of Japan. The Japanese Nursing Association 

continuously conducts surveys to understand 

the supply and demand or the work situation 

of hospital nurses as well as to enable the re-

tention of the nurses7). However, although 

some reports on the supply and demand for 

RTs have been presented8), 9), 10), 11), no studies 

have focused on RTs’ starting salary, condition 

of female utilization, or educational back-

ground.

　We therefore aimed to investigate the current 

status of the supply and demand and working 

conditions of RTs taking into account regional 

differences, as well as discussing the predic-

tion of the supply and demand for RTs, and the 

general future prospects. We also discussed the 

challenges to the realization of a stable supply 

and demand of RTs and to improve the treat-

ment of RTs.

The Employment Environment of Radiological 
Technologists

Hiroe Muto1），2）,　Kanae Matsuura1），2）,　Satoshi Nakanishi1），2）

1）The Japan Society of Education for Radiological Technologists
2）Dept. of Radiological Technology, Faculty of Health Science, Suzuka University of Medical Science

Key words:  Starting salary, Demand and supply, Radiological Technologists, Job postings

【Summary】
　This study aimed to clarify the wage differences among Radiological Technologists (RTs) based on the type of 
employment, payroll system, school career, area (prefecture), and other characteristics. The demand for RTs, especially 
for female RTs, has been increasing steadily. However, the supply of RTs is increasing more rapidly because the 
number of schools providing RT education has increased substantially. It is clear that we should take this research 
further in order to provide appropriate guidelines for the employment of RTs.
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sional associations of physicians, nurses, and 

others were examined. In addition, during the 

period of the present study, opinions were ex-

changed with managerial or female RTs work-

ing in medical institutions. The results of this 

study were reported in the 32nd Japan Confer-

ence of Radiological Technologists (academic 

conference of the Japan Society for the Educa-

tion of Radiological Technologists), where 

views were exchanged with the conference 

participants.

　Facilities which did not clearly state parts of 

the items, such as their starting salary or re-

quirements for employment, were excluded 

from each analysis.

　Statistical processing was performed using 

IBM SPSS Statistics Ver.22, which included ba-

sic descriptive statistics, a homogeneity analy-

sis, the Mann-Whitney U test, and the 

Kruskal-Wallis test. 

3. Results

3-1 The conditions of the demand for RTs

3-1-1 Number of job recruitments

　The number of monthly job recruitments in 

fi scal year 2015 has been shown in Fig.1. In 

April, 32 job postings were sent, and they in-

creased thereafter, peaking at 113 in July. The 

number started to decrease from August and 

remained in the 50s to 60s from September to 

December, again decreasing to less than 50 af-

2. Subjects and methods

　The present study was conducted on 707 job 

postings that were sent from medical institu-

tions to the Suzuka University of Medical Sci-

ence from April 1, 2015 to March 31, 2016. 

Two job postings were also sent from non-med-

ical institutions, which were excluded from the 

present study. 

　The following 10 items were investigated: 

①receipt date of the job posting, ②location of 

institution (prefecture), ③category of institu-

tion (hospital, clinic, or others [for medical 

check-up]), ④employment pattern (full time, 

part time, fi xed term, etc.), ⑤conditions of at-

tempting the employment of women (women 

only or preferred), ⑥restriction of application 

according to educational background, ⑦differ-

entiated starting salary according to education-

al background, ⑧payroll system (monthly sala-

ry, annual salary, etc.), ⑨base salary, and 

⑩qualifi cation allowance or extra allowance, 

etc. (including the fi xed amount of allowance 

given to those who have an RT license, exclud-

ing age-based salary, cold-district allowance, 

district allowance, family allowance, home al-

lowance, attendance bonus, commuting allow-

ance, overtime compensation, night allowance, 

holiday allowance, etc.).

　The above results were analyzed to examine 

the following aspects: ①employment over-

view, ②requirements for employment (en-

hanced utilization of women), ③requirements 

for employment (educational background), 

④employment pattern, ⑤salary by payroll sys-

tem, ⑥starting salary by educational back-

ground, and ⑦starting salary by region. Subse-

quently, we identifi ed the number of exami-

nees taking the national examination for RTs 

from fi scal year 2006 to 2015, as well as the 

pass rate, to support the discussion on the sup-

ply and demand for RTs. Based on the fi nd-

ings, the outcomes of various statistical surveys 

conducted by the MHLW, the Ministry of Inter-

nal Affairs and Communications, or the profes- Fig.1　Total number of job postings/month
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shima, and Fukuoka prefectures, which con-

tain the metropolitan areas with a large popu-

lation.

　
3-1-2 Promotion of attempts to employ women

　The job postings were checked for descrip-

tions such as “recruitment of women” or “en-

hanced utilization of women.” The results 

showed that only 36 facilities (5.9%) specifi ed 

their conditions for the enhancement of female 

RT utilization, such as “women are preferred to 

address the mammography service” or “women 

candidates preferred.” Other 573 facilities 

(94.1%) described no specifi c conditions. 

　
3-1-3  Requirements for employment based on 

educational background and payroll sys-

tem

　Since approximately 70% of the 45 training 

schools for RTs are universities as of 2016 (ex-

cluding the Institute of Medical Radiology 

Technologists at the Japan Self-Defense Forces 

Central Hospital), most new RTs had a univer-

sity degree. The job postings were checked for 

restrictions on employment and differentiation 

of the payroll system by educational back-

ground. A total of 64 facilities (10.5%) stated 

ter January. As illustrated in Fig.1, a line graph 

(thin solid line) was added to represent the 

number that excluded the overlapping of job 

recruitment caused by obvious “additional re-

cruitments.” The graph added then revealed 

that the job postings increased owing to the 

additional recruitments in the latter half of the 

year. After the exclusion of the overlaps, the 

total number of job recruitments was 609. The 

dashed line shown in the fi gure represents the 

number of monthly job openings in fi scal year 

2011 and 2013 according to the report by 

Muto8). Since previous studies did not include 

the data for the last 2 months of these fi scal 

years, the data for both years could not be 

compared. However, the total number of job 

openings was larger in 2015 than in 2011, with 

the increased job openings in 2015 noted from 

April to August.

　The job postings sent were then categorized 

by prefecture, as shown in Fig.2. In the present 

study, job postings were sent from all 47 pre-

fectures in Japan, and they could be included 

in the analysis. Many of them were sent from 

the Tokai and Kinki regions, or the areas 

around Tokyo, but some postings were also 

received from the Hokkaido, Kanagawa, Hiro-

Fig.2　Number of entities of job postings
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who were particularly employed in facilities 

such as university or prefectural hospitals.

3-2  Conditions of the supply of RTs (the number 

of examinees and pass rate for the national 

examination for RTs)

　To discuss the conditions of RT supply, the 

changes in the number of examinees appear-

ing for the national examination for RTs after 

fi scal year 200612) was examined (Fig.3). In 

2006, the number of examinees was 2,821, 

which decreased to the 2,400s during 2007 to 

2012. Due to the establishment of new training 

institutions for RTs, in 2013, the number in-

creased by approximately 500, to 2,907, and it 

crossed 3,000 in 2015. In addition, if the in-

crease in the number of examinees would be 

equivalent to the student quota of these new 

institutions (2 schools were established in 2013 

and 2 in 2014) in 2016 and 2017, the number 

would have increased by more than 100 each 

year. Thus, 3,236 and 3,346 examinees are ex-

pected to take the examination in 2016 and 

2017, respectively, indicating an approximately 

1.3 times larger number of examinees than that 

10 years ago.

　The pass rates of the national examination 

for RTs after fi scal year 2006 have been illus-

trated in Fig.4. Though the rate varied depend-

ing on each year’s examination in the last 10 

years, it remained 75% on an average. Thus, if 

that students with a bachelor’s degree (hereaf-

ter, referred to as bachelor’s graduates) or 

higher education were eligible to apply, and 2 

of them (0.3%) specifi ed the distinction of the 

payroll system between bachelor’s and mas-

ter’s graduates. Further, 239 facilities (39.2%) 

did not differentiate their requirements for em-

ployment but they specifi ed the differentiation 

of their payroll system by educational back-

ground. Finally, 306 (50.2%) facilities specifi ed 

no particular differentiation.

　According to the type of facility (hospital, 

clinic, others [for medical check-up]), 60 

(11.2%) of the 290 hospitals (54.3%) specifi ed 

that they wished to employ students with a 

bachelor’s degree or higher education, and 230 

hospitals (43.0%) specifi ed the distinction of 

the base salary. Meanwhile, most of the clinics 

(30 [88.2%]) and health check facilities (32 

[78.0%]) did not differentiate the employment 

requirements or salary package. 

　
3-1-4  Employment pattern (full time, fi xed term, 

part time, etc.)

　The employment pattern of RTs included 

permanent full-time staff (579 facilities [95.7%]), 

fi xed-term staff (20 [3.3%]), and part-time staff 

(10 [1.6%]). This indicates that more than 95% 

of RTs were currently employed as permanent 

full-time staff. However, approximately 5% 

were employed as fi xed-term or part-time staff, 

Fig.3　Number of examinees Fig.4　Pass rate for RT national examination
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monthly payroll system was 188,934 yen on an 

average, the median was 187,075 yen, the min-

imum was 100,000 yen, and the maximum was 

280,000 yen. The base salary in the facilities 

adopting a daily payroll system was 8,780 yen 

on an average, the median was 8,807 yen, the 

minimum was 7,804 yen, and the maximum 

was 9,600 yen. The base salary in those adopt-

ing an annual payroll system was 3,521,393 

yen on an average, the median was 3,564,180 

yen, the minimum was 3,400,000 yen, and the 

maximum was 3,600,000 yen. The base salary 

in facilities adopting the monthly payroll sys-

tem in the present study was lower than that 

reported in the 2013 survey results8) by 0.05% 

on an average and by 0.7% according to the 

median, with no statistically signifi cant differ-

ences. 

　The starting salary calculated by the addition 

of extra allowance to the base salary has been 

shown in Table 2. The starting salary in the fa-

cilities adopting a monthly payroll system was 

201,602 yen on an average, the median was 

198,330 yen, the minimum was 108,300 yen, 

and the maximum was 301,600 yen. The start-

ing salary in the daily and annual payroll sys-

tems was the same as the base salary. The 

starting salary in the monthly payroll system in 

the present study was lower than that reported 

in the 2013 survey results8) by 0.3% on an aver-

age and by 0.5% according to the median, with 

no statistically signifi cant differences. 

　
3-3-2  Salaries by educational background (start-

ing salary)

　A comparison of the starting salary by educa-

the rate would remain at similar percentages, 

the number of those who obtain an RT license 

is estimated to increase in proportion to the 

increase in the number of examinees.

3-3 Conditions of treatment of RTs

3-3-1  Salaries by payroll system (base salary, 

starting salary)

　Among the 609 facilities investigated, 585 

(96.0%) stated their salary on the job posting. 

The payroll system for RTs in those facilities 

included monthly salary (576 facilities [98.5%]), 

annual salary (3 [0.5%]), and daily salary (6 

[1.0%]). The facilities adopting a daily payroll 

system were recruiting part-time staff or fi xed-

term full-time staff. Subsequent analyses were 

performed on the facilities adopting a monthly 

payroll system.

　A comparison of base salaries by payroll sys-

tem (excluding qualifi cation allowance or extra 

allowance) has been presented in Table 1. In 

the case of facilities offering different salaries 

according to educational background, the sala-

ry for bachelor’s graduates was utilized for the 

analysis. 

　The base salary in the facilities adopting a 

Table 1　 Base salary for new graduates by the 
payroll system for 2015 versus that for 
2013

Table 2　 Starting salary for new graduates by the 
payroll system for 2015 versus that for 
2013

Table 3　 Differences in starting salary for new 
graduates by degree
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tional background has been shown in Table 3. 

The starting salary for 64 facilities that stated in 

the requirements for application that they 

would employ students with a bachelor’s de-

gree or higher education was 204,635 yen on 

an average, the median was 204,066 yen, the 

minimum was 175,000 yen, and the maximum 

was 245,400 yen. Among these facilities, 2 

specifi ed a differentiation in the starting salary 

for master’s graduates, with an average salary 

of 213,270 yen. For the 239 facilities that did 

not specify the educational background for ap-

plication but differentiated the starting salary 

based on educational status, the starting salary 

for bachelor’s graduates was 195,959 yen on an 

average, the median was 194,200 yen, the min-

imum was 108,300 yen, and the maximum was 

268,900 yen. The starting salary for profession-

al school graduates was 186,503 yen on an av-

erage, the median was 184,500 yen, the mini-

mum was 161,400 yen, and the maximum was 

231,300 yen. Among these facilities, 14 de-

scribed the starting salary for master’s graduate, 

offering 208,006 yen on an average, with a me-

dian of 204,250 yen, a minimum of 191,300 

yen, and a maximum of 232,800 yen. For facil-

ities which did not particularly limit recruit-

ment or differentiate the base salary according 

to educational background, the starting salary 

was 205,829 yen on an average, the median 

was 202,176 yen, the minimum was 140,000 

yen, and the maximum was 301,600 yen.

　In terms of statistical analysis, there was little 

data on master’s graduates; therefore, they 

were excluded from the analysis.

　The results indicated that the starting salary 

for professional school graduates in facilities 

differentiating the payroll system by education-

al status was lower than that in any other 

groups (P < 0.05). The starting salary for bach-

elor’s graduates in the group of facilities differ-

entiating the payroll system according to edu-

cation was lower than that in the group of fa-

cilities that required a bachelor’s degree for 

application or those which made no differenti-

ation (P < 0.05). The facilities with different pay-

roll systems for bachelor’s graduates and pro-

fessional school graduates differentiated the 

base salary for both graduate groups, with a 

lower starting salary for professional school 

graduates than for bachelor’s graduates.

3-3-3  Salaries by prefecture (base salary, starting 

salary)

　The starting salary for newly graduated RTs 

by prefecture has been shown in Fig.5 and Ta-

ble 4. In addition to the average starting salary 

for each of the 47 prefectures, the ones in facil-

ities employing graduates in wide-area blocks, 

such as National Hospital Organization, as well 

as the national average, have been presented. 

For the calculation of the average starting sala-

ry in “facilities offering a different salary for 

bachelor’s graduates,” the starting salary for 

Table 4　 Summary of the starting salary difference 
by area
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bachelor’s graduates was used. Facilities with 

an annual or a daily payroll system were ex-

cluded from the analysis. The bar graphs in 

Fig.5 represent the starting salary calculated by 

adding qualifi cation allowance and extra al-

lowance to the base salary.

　The names of the prefectures have been pre-

sented in Japanese, with the prefecture identi-

fi cation numbers defi ned by ISO 3166-2: JP (in 

this report, the wide-area blocks and the na-

tional average are 00 and JP, respectively).

　In addition, the starting salary for RTs in the 

present study have been presented in Table 4 

and Fig.6, along with the survey results of the 

Fig.5　Summary of the starting salary difference by area

Fig.6　Summary of the starting salary difference by area
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starting salary for the job types (medical and 

welfare professions [excluding physician and 

nurse]) reported in “the 2015 Basic Survey on 

Wage Structure (starting salary)13) ” conducted 

by the MHLW (hereafter, referred to as the 

2015 MHLW Wage Survey [medical and wel-

fare]). The Basic Survey on Wage Structure is 

conducted annually to reveal the actual wages 

by the employment pattern of workers in the 

major industries nationwide. The starting salary 

reported by the Basic Survey on Wage Struc-

ture is calculated by subtracting commuting al-

lowance from a given salary (consisting of base 

salary and other allowances without overtime 

compensation) for new graduates completing 

regular duties, representing the addition of the 

various allowances to the results of the present 

research.

　The base salary for newly graduated RTs by 

prefecture in this investigation ranged from 

174,803 yen to 204,200 yen, with a difference 

of approximately 29,000 yen (prefectures with 

5 or less job postings that met the requirements 

were excluded). The starting salary ranged 

from 184,489 yen to 209,520 yen, showing a 

difference of approximately 25,000 yen by pre-

fecture. For 47 prefectures, the starting salary 

of newly graduated RTs below the national av-

erage is represented by the shaded area in 

Fig.4. Further, 19 prefectures had a starting sal-

ary above the national average. 

　The starting salary in the results of the 2015 

MHLW Wage Survey (medical and welfare) 

was 199,000 on an average, ranging from 

160,000 yen to 220,100 yen, with a maximum 

difference of 60,100 yen12). According to the 

2015 MHLW Wage Survey, the starting salary 

exceeded the national average only in 14 pre-

fectures.

　A comparison of the starting salary in each 

prefecture between RTs and the results of the 

2015 MHLW Wage Survey (medical and wel-

fare) revealed a higher starting salary for RTs in 

as many as 35 prefectures as compared to the 

results of the MHLW survey.

4. Discussion

　The Vital Statistics reported by the MHLW14) 

revealed that the population aged 80 years or 

older would increase by 4.9 million (by 60%) 

from 8.2 million in 2010 to 13.1 million in 2030. 

According to the 2016 Annual Report on the 

Aging Society by the Cabinet Office of Japan15), 

the rate of the elderly aged 65 years or older 

who had any complaints (the number of those 

who had any subjective symptoms of disease 

or injury in the latest days per 1,000 population 

[excluding inpatients]) was 466.1 in 2013, rep-

resenting nearly half of the people complain-

ing of any subjective symptoms. Further, 258.2 

individuals’ disease or injury affected their dai-

ly life, which accounted for almost a half of 

those complaining of any subjective symptoms. 

In this period of total population decline, the 

rate of population aging is increasing, with the 

elderly population having reached 33.92 mil-

lion in 2015 and expected to peak at 38.78 mil-

lion in 2042. That is to say, the demand for 

healthcare professionals, including nurses who 

support the elderly aged 80 years or older 

prone to disease or injury, is expected to in-

crease in the coming 20 years.

　The number of job postings examined in the 

current study will be compared to those in-

cluded in a 2011 study. The last 2 months in 

fiscal year 2011 were not investigated and were 

excluded from this comparison. The job post-

ings of the same period were compared, and 

they demonstrated an increase by 20.8% from 

527 job postings in 2011 to 637 in 2015. In ad-

dition, the job postings were sent from the be-

ginning of fiscal year 2015, with 95% of them 

intending to recruit RTs as permanent full-time 

staff. This indicates a steady demand for RTs as 

of the time of this report. Meanwhile, 5% of the 

facilities were recruiting RTs as fixed-term or 

part-time staff. This suggests that despite the 

demand for RTs, detailed and continuous in-

vestigation will be needed hereafter on these 

types of employment patterns, taking into ac-
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count the possibilities of influences of the fi-

nancial condition of hospitals or changes in 

strategy for treating RTs. Subsequently, we ex-

amined if the facilities stated the employment 

requirements and differentiated the payroll 

system by educational background. The results 

showed that 10% of the facilities specified the 

requirements for recruitment and they pre-

ferred graduates with a bachelor’s degree or 

higher education, and 40% of them introduced 

a payroll system according to educational sta-

tus. Further, 3% of the facilities set a starting 

salary for master’s graduates in their payroll 

systems. These findings suggest that the de-

mand for newly graduated RTs with higher ed-

ucation could increase in the future.

　The present study revealed that only 6% of 

all the facilities specified the enhanced utiliza-

tion of female RTs in the requirements for ap-

plication in the job postings. The rate was al-

most the same as the results8) we previously 

reported. The MHLW recommends that, in the 

presence of different treatment of female and 

male workers, such as few women at a work-

place or the majority of management positions 

being occupied by men, the workplace should 

engage in “positive action”. This entails the im-

plementation of active measures necessary to 

realize equal treatment between men and 

women, and specifically, for example, it is per-

formed by adding a message from senior fe-

male RTs in job postings or recruiting female 

RTs. Additionally, despite the absence of dis-

criminatory treatment between men and wom-

en in their in-company systems, some work-

places could be facing problems such as “hav-

ing few women in the occupational field,” “lit-
tle increase in female managers,” and thus, 

achieving “insufficient utilization of females’ 
capabilities.” In such cases, “positive action” 
appears to be necessary to realize the equal 

treatment of men and women, and clearly stat-

ing that it does not violate the Equal Employ-

ment Opportunity Law8), 16). During the present 

study period, we had opportunities to ex-

change views with persons in charge of medi-

cal institutions that were recruiting employees. 

On multiple occasions, we heard them com-

menting that they did not know about the 

“positive action” of their institution, and as-

sumed that they must not specify the recruit-

ment of women in job postings. We obtained 

similar comments when we reported the re-

sults of this study in the 32nd Japan Conference 

of Radiological Technologists (academic con-

ference of the Japan Society for the Education 

of Radiological Technologists) and exchanged 

opinions with the conference participants. Al-

though they provided free comments verbally, 

it was inferred that employees in actual work-

places might not be currently kept informed 

about the company’s “positive action”. Consid-

ering the high demand for RTs at the time of 

the present study, facilities lacking female RTs 

are particularly recommended to promote 

“positive action” in recruitment, which would 

enable employers to understand the exact de-

mands of the position and to prevent a mis-

match with applicants.

　As an investigation of supply and demand 

for RTs, the conditions of treating RTs were 

analyzed according to their starting salary. A 

field survey of RTs’ salary was also conducted 

by the Japan Association of Radiological Tech-

nologists, and the results allow for the tracking 

of annual changes in salary, representing valu-

able data to examine the balance of supply 

and demand for RTs, as well as to understand 

its background conditions related to the medi-

cal economy in Japan8), 17). In the present study, 

educational background and female utilization 

were added to the analysis, to investigate the 

supply and demand for RTs and to discuss the 

challenges to the improvement of the treat-

ment of RTs.

　The average starting salary of newly graduat-

ed RTs was as follows: 204,635 yen for bache-

lor’s graduates in facilities recruiting only grad-

uates with bachelor’s degree or higher educa-

tion, 195,959 yen for bachelor’s graduates and 
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186,503 yen for professional school graduates 

in facilities differentiating their payroll system 

by educational background, and 205,829 yen 

for bachelor’s graduates in facilities not differ-

entiating their payroll system by education. 

The starting salary reported in the 2015 MHLW 

Wage Survey (medical and welfare) was 

199,000 yen, which is lower than the present 

salary of RTs, which indicates that they cur-

rently receive relatively favorable treatment.

　However, the starting salary in the 2015 

MHLW Wage Survey (medical and welfare) 

was higher than that reported in a similar sur-

vey conducted in 2013. Specifically, it was 

higher by 3.2% for bachelor’s graduates (addi-

tion of female and male salaries) and by 2.7% 

for junior college and professional school 

graduates. Meanwhile, the starting salary for 

RTs in 2015 was higher than that in 2013 by 

0.3% (addition of the results for all educational 

statuses) and by 0.9% in facilities not differen-

tiating their payroll system and employment 

requirements by educational status, and lower 

by 4.8% in facilities recruiting only graduates 

with bachelor’s degree or higher education. 

These results imply almost no changes in the 

starting salary of newly graduated RTs as a 

whole, as compared with the increases in the 

starting salary of other healthcare personnel. In 

terms of the current conditions of other kinds 

of occupations, a survey of the supply and de-

mand for hospital nurses was conducted by 

the Japanese Nursing Association. The results 

of the survey similarly reported that the starting 

salary for newly graduated nurses had under-

gone little change in the past 5 years, and that 

the salary for nurses might not reflect the in-

creased salary resulting from medical fee revi-

sions7). These findings emphasized the need 

for paying attention to future changes in the 

policy for the treatment of nurses, including 

the issue of salary.

　The regional supply and demand for RTs 

was analyzed in terms of starting salary, which 

showed regional differences in the starting sal-

ary by approximately 25,000 yen. The starting 

salary for RTs in each prefecture were com-

pared to the results of the 2015 MHLW Wage 

Survey (bachelor’s graduates), which revealed 

that the present figures exceeded those report-

ed in the 2015 MHLW Wage Survey (medical 

and welfare) in as many as 35 prefectures. This 

may indicate a strong demand and favorable 

treatment of RTs at the time of this report, par-

ticularly in rural prefectures.

　As far as the supply of RTs is concerned, the 

number of examinees taking the national ex-

amination for RTs had remained approximately 

2,500 until 5 years ago, but it has been increas-

ing significantly in recent years. The pass rate 

for this examination has been around 75%, and 

if the rate remains at similar levels in the fu-

ture, the number of newly licensed RTs is ex-

pected to increase to over 2,500 in fiscal year 

2017, while it remained about 1,800 from 2007 

to 2012. That is to say, the number of RTs sup-

plied would increase on a short-term basis and 

it is expected to decrease in the long term due 

to the declining birth rate of the country.

　As the environment for healthcare profes-

sionals becomes harsher, Kodama et al.9), pre-

dicted a future decrease in the demand for RTs. 

Shibuya also pointed out that the starting sala-

ry for RTs was lower than that for nurses, and 

less than 50% of the facilities differentiated 

their starting salary based on educational back-

ground. He thus expressed concern that talent-

ed personnel might be no longer supplied to 

real medical settings in the future unless the 

current conditions were improved immediate-

ly10), 11). The results of the current study showed 

that 10% of the facilities required newly gradu-

ated RTs to have completed a bachelor’s de-

gree or higher education, and 40% of them of-

fered a starting salary that differed according to 

educational background. Further, 3% of the 

facilities differentiated the starting salary for 

master’s graduates. However, the treatment of 

bachelor’s graduates is still suboptimal, and it 

needs to be improved.
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　In order to ensure stable supply and de-

mand, promotion of “positive action” is indis-

pensable as women’s medical radiology tech-

nologists increase.In addition to efforts to pre-

vent mismatches at the time of employment, in 

order to continue employment while raising 

children and care, we introduced measures 

such as short-time work regular employee sys-

tem, efforts towards working hours manage-

ment, by taking measures to deal with diverse 

ways of working, it will lead to the stable sup-

ply and demand of RTs. These measures would 

allow employees with children or those in-

volved in caregiving to continuously work at 

the same workplace. This would simultaneous-

ly facilitate the provision of safe and secure 

high-quality medical care. To ensure a stable 

supply and demand for RTs in the future, the 

demand (medical institutions) and supply 

(training institutions) institutions need to coop-

erate to appropriately improve information 

sharing about employment conditions. In addi-

tion, given that Japan is set to face a popula-

tion decline hereafter, it is necessary to pro-

mote measures to retain RTs by cooperating 

widely with the central government; local gov-

ernments; and founders of hospitals, clinics, 

and healthcare centers.

　The long-term estimation of the future sup-

ply and demand for RTs is considered uncer-

tain and it may vary depending on the social 

situations of the time, such as government pol-

icies or business conditions. If the healthcare 

delivery system largely changes hereafter, the 

new prospects of the supply and demand for 

RTs will need to be discussed. The results of 

the present study can be used as reference ma-

terials for discussions on future retention of 

RTs.

　Additionally, in future, a more accurate pros-

pect of the supply and demand should be for-

mulated, and for this purpose, it is necessary to 

create methods to understand the actual de-

mand for RTs. For example, it would be appro-

priate to conduct a nationwide survey of chief 

RTs on the turnover rate of full-time or newly 

graduated staff, starting salary for newly grad-

uated employees, salary for staff with an expe-

rience of 10 years, the retirement system or the 

extension of the retirement system, and the sta-

tus of introducing a continuous employment 

system. We propose that similar surveys on the 

supply and demand for RTs be conducted reg-

ularly by the Japan Association of Radiological 

Technologists, in cooperation with the Japan 

Society of Education for Radiological Technol-

ogists.

　This work was supported by a contract re-

search grant for the fiscal year of 2015, award-

ed by the Japan Association of Radiological 

Technologists to the Japan Society of Educa-

tion for Radiological Technologists. The results 

reported are the outcome of the contract study 

titled “Employment environment of Radiologi-

cal Technologists.”

5. Conclusion

　This study revealed the current conditions of 

demand for RTs and analyzed the situation of 

RTs in specific regions. The level of demand 

and salary for RTs seemed to remain steady at 

the time of this report. Further, it was observed 

that despite the demand for female RTs, the 

need was not met sufficiently. The supply of 

RTs has been estimated to increase on a short-

term basis. To realize a stable supply and de-

mand for RTs in the future, it is necessary to 

promote the “positive action” in recruitment as 

well as to provide support to allow RTs to 

work continuously at their current workplace 

or to have an opportunity to be employed 

again. Additionally, surveys on the conditions 

of supply and demand or treatment of RTs, in-

cluding the issue of salary, need to be conduct-

ed continuously hereafter.
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