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Abstract: Objectives: To clarify the priority given to pe-
riodical medical examination items among occupational
physicians in Japan. Methods: Sixty-two occupational
physicians who participated in this study selected statu-
tory and non-statutory items within two types of budget
plans: one lower (8,500 yen) than the total fee of statu-
tory medical examinations (9,250 and 11,290 yen), and
the other higher (12,000 yen) than the total fee. Medical
fee points were used to set the cost of each medical ex-
amination item. A three round Delphi method was used
from May to July 2016 to clarify the consensus opinion of
occupational physicians. Results: The statutory items
(selection rate: between 66 and 100%), except for waist
circumference (15%) and sputum examination (0%), and
serum creatinine (58%, non-statutory item) were in-
cluded in the smaller budget plan (8,500 yen). In the
larger budget plan (12,000 yen), the statutory items (se-
lection rate: between 92 and 100%), except for waist cir-
cumference (39%) and sputum examination (0%), and
some non-statutory items, namely serum creatinine
(95%), leukocytes (92%), uric acid (89%), and fecal oc-
cult blood reaction (81%), had a selection rate over 80%.
In addition, statutory items with higher accuracy were
preferred, which included the following: air conduction
pure-tone audiometry (92%), imaging diagnosis of tho-
racic X-ray examinations by a specialist (97%), glycated
hemoglobin levels (98%), and electrocardiogram assess-
ment by a specialist (100%). Conclusion: The statutory
items, except for waist circumference and sputum exami-
nation, and some of the non-statutory items (e.g., serum
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creatinine) were given higher priority among occupa-
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(J Occup Health 2018; 60: 502-514)

doi: 10.1539/joh.2017-0328-0OA

©Article author(s). This is an Open Access journal distributed under the Crea-
tive Commons Attribution-NonCommercial-ShareAlike 4.0 International Li-
cense. To view the details of this license, please visit (https://creativecommons.

org/licenses/by-nc-sa/4.0/).

Key words: Japan, Occupational health physicians,
Physical examination

Background and objectives

In Japan, occupational medical examinations were in-
troduced by the Factory Actin 1911, which aimed to con-
trol tuberculosis. As part of the 1972 Industrial Safety and
Health Act, blood pressure and urinalysis were added to
the medical examination items, and periodical medical
examinations were started for the prevention of work-
related diseases (e.g., brain and heart diseases). In 2008,
social demands such as optimization of medical expenses
and harmonization with specific health checkups as coun-
termeasures against metabolic syndrome led to changes in
the included items. By law, all workers undergo the peri-
odical medical examination with the same included items,
regardless of their age, sex, and occupation.

Of the statutory items in the current medical examina-
tion, blood pressure, blood glucose, and blood lipids are
the items commonly used in domestic and international
clinical practice guidelines™ as risk factors for brain and
heart diseases and death. Some reports state that the per-
formance of medical examinations does not reduce mor-
tality™”. However, employers have legal obligations to
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implement periodic medical examinations, as well as
measures for following-up on an employee’s fitness for
work®. Thus, when examining the utility of medical ex-
amination items, in addition to medical evidence such as
the early detection of diseases and reduction in mortality,
it is also important to take into consideration the objec-
tives of occupational health (e.g., fulfillment of the duty
to care for employees, and to establish and maintain a
work environment that conforms to the physiological and
psychological competence of the workers”).

The results of focus group interviews'” conducted
among occupational physicians as a preliminary survey in
this study showed that in addition to the statutory items,
the non-statutory items added by companies to the medi-
cal examination also have utility in occupational health,
indicating the efforts to optimally utilize each item'".

Companies need to conduct medical examinations
within a limited budget, and must consider the medical
utility of each test item, as well as performing a compre-
hensive evaluation of the position and priority of all test
items. Such evaluations are also necessary when review-
ing statutory medical examination items, and when each
company adds non-statutory items.

Thus, to clarify the order of priority of the periodical
medical examination items from the perspective of occu-
pational health, a survey assessing the priority of the
items within the budget was performed among occupa-
tional physicians who were involved in the selection of
non-statutory items and the follow-up of medical exami-
nations in companies.

)

Methods

This study had two steps. First, questionnaires were de-
veloped to investigate the setting of examination fees for
the medical examination items, the budget for medical ex-
aminations, and the preliminary survey. Second, the sur-
vey was administered to occupational physicians to assess
medical item needs.

First step: Development of questionnaires
1. Setting examination fees for the medical examination
items

Based on medical fee points ~, which is the calculation
standard of medical fees in medical insurance in Japan,
the cost of each item was determined as shown in Table
1. Participating occupational physicians were able to se-
lect these items as part of the medical examination.
(1) Basic tests

In this study, the medical examination items with a fee
equivalent to the “first visit fee (A000)” of 2,820 yen in
the medical fee points were defined as basic tests. Those
items were used for the investigation of anamnesis and
work history, examination of the presence or absence of
subjective and objective symptoms, and examination of
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height, weight, and blood pressure in the periodical medi-
cal examination items.

According to a study, waist circumference should be
considered as a diagnostic item, rather than a mandatory
item, for the diagnosis of metabolic syndrome'”. Thus, to
examine the priority given to medical examination items,
this study sought to define waist circumference as a sepa-
rate item rather than a basic test item. In addition, because
waist circumference was not listed in the medical fee
points, and the examination fees for the other items were
between 110 and 180 yen per item, the examination fee
for waist circumference was set at 100 yen, which is
somewhat lower and easier to calculate than the other
fees. Likewise, the examinations of hearing (hearing test
by interview) and body fat percentage, which seem to be
included in the basic items, were not listed in the medical
fee points. Thus, the examination fee for these items was
set at 100 yen.

(2) Examination of eyesight

The fee for the examination of eyesight was set at 690
yen, which is equal to that of the “corrected visual acuity
test (D263)” administered during “ophthalmological ex-
amination.”

(3) Examination of hearing

An audiometer is commonly used in the examination of
hearing. The fee for the examination of hearing was set at
1,100 yen, which is equal to the medical fee points for
“air conduction pure-tone audiometry,” “brief hearing
test,” and “subjective audiometry (D244).” Physicians
choose the method of examination based on conversations
in a medical interview for most workers under the age of
45 years. Therefore, audiometry and a hearing test by in-
terview (100 yen) were made available for the examina-
tion of hearing.

In this study, some items had two test options: brief ex-
amination (with a lower cost) and detailed examination
(with a higher cost).

(4) Thoracic X-ray examination

The accuracy of thoracic X-rays varies considerably,
and the effectiveness of thoracic X-rays is important for
quality control'. Imaging diagnosis by a specialist is one
of the items in the checklist for investigating industrial
health service functions'”. Companies can choose certi-
fied facilities that provide thoracic X-ray examination im-
aging by a specialist. Thus, two fees were set for thoracic
X-ray examination: one with imaging diagnosis by a radi-
ologist, and the other with imaging diagnosis by other
physicians.

The cost of a brief examination, such as undergoing a
diagnostic examination by a non-radiologist, was 2,100
yen, calculated as the sum of 850 yen for “Head, chest,
abdomen or spine” in the “X-ray diagnosis fee (imaging
diagnosis [E001]),” 680 yen for “Digital imaging” in “X-
ray diagnosis fee imaging [E002]),” and 570 yen for
“Simple X-ray” in general rule four of the X-ray diagno-
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Table 1.

(a) Statutory items

J Occup Health, Vol. 60, 2018

List of examination fees for the statutory medical examination items and non-statutory items

Examination Statutory Statutory
Test items fee minimum maximum
(yen) (9,250 yen) (11,290 yen)

Basic tests 2,820 O O

-Investigation of anamnesis and work history

-Examination for the presence of subjective and objective symptoms

-Examination of height and weight

-Blood pressure measurement
Waist circumference 100 O O
Examination of eyesight 690 O O
Examination of hearing

Hearing test by interview (brief examination) 100

Air conduction pure-tone audiometry (detailed examination) 1,100 O
Thoracic X-ray examination

Imaging diagnosis by a non-specialist (brief examination) 2,100

Imaging diagnosis by a specialist (detailed examination) 2,950 O
Sputum examination 320
Anemia examination; Hemoglobin content and erythrocyte count 80 O O
Examination of hepatic function

AST 170 O O

ALT 170 O O

v-GTP 110 O O
Examination of blood lipid levels

HDL cholesterol 170 O O

LDL cholesterol 180 O O

Triglycerides 110 O O
Examination of blood sugar level

Blood glucose (brief examination) 110 O O

HbA1c (detailed examination) 490 O

Urine analysis: Examination of the presence or absence of glucose and protein 40 O O

in urine
Electrocardiogram

Automatic determination only (brief examination) 1,300 O

Assessment by a specialist (detailed examination) 2,000 O

sis fee.

According to the statement that “imaging diagnosis of
film etc. taken in other medical institutions, each calcu-
lated by the imaging area and imaging method” in the
“Notice of X-ray diagnosis fee (EO01 imaging diagno-
sis),” 850 yen was added for an imaging diagnosis by a
radiologist (i.e., a detailed examination), for a total fee of
2,950 yen.

(5) Blood tests

The blood tests included in the statutory medical ex-
amination items consisted of an anemia examination (he-
moglobin content and erythrocyte count), examination of
hepatic function (aspartate transaminase [AST], alanine
transaminase [ALT], and y-glutamyl transpeptidase [7y-
GTP]), examination of blood lipid levels (low-density

lipoprotein [LDL] cholesterol, high-density lipoprotein
[HDL] cholesterol, and serum triglycerides), and exami-
nation of blood sugar level.

Regarding the examination fees, the test items were
listed by medical fee points in “specimen test fee (hema-
tological characteristics and function tests [D005], blood
chemistry tests [D007]).” For the examination of blood
sugar levels, a detailed examination and brief examination
were defined as a HbAlc test (490 yen) and a blood glu-
cose test (170 yen), respectively.

According to the “general peripheral blood test” of the
“specimen test fee (hematological characteristics and
function tests [D005]),” the anemia examination (hemo-
globin content and erythrocyte count) was 210 yen in to-
tal, including white blood cells, hematocrit levels, and
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Table 1. List of examination fees for the statutory medical examination items and non-statutory items

(continued)

(b) Non-statutory items (30 items)

Test items

Test fee (yen)  Questionnaire items (15 items)

Body fat percentage

Blood tests
White blood cell count
Platelet count
Hematocrit levels
Serum creatinine
Urea nitrogen
Uric acid
Total cholesterol
Total bilirubin
ALP
PT
APTT
Potassium
Blood ketone bodies
Fe
Ferritin
CK
Ammonia
Blood gas analysis

Peripheral blood picture (microscopic examination)

Bleeding time

FDP

D-dimer semi-quantitative test
Urine analysis

Urine occult blood test

Urine specific gravity

Urinary ketone bodies

Urine specific gravity

Dipstick test of urine leukocyte esterase
Fecal occult blood reaction
Ultrasound

Chest and abdominal ultrasound

Head and neck ultrasound

100 O

40
40
40
110
110
110
170
110
110
180
290
110
110
110
1,160
110
500
1,460
250
150
800
1,370

O00O0OO0OOOOOOOO

20 O
20
20
20
20
90 O

5,300
3,500

AST- aspartate transaminase, ALT- alanine transaminase, y-GTP- y-glutamyl transpeptidase, HDL- high-
density lipoprotein, LDL- low-density lipoprotein, HbAlc- glycated hemoglobin, ALP- alkaline phosphatase,
CK- creatinine kinase, PT- prothrombin time, APTT- activated partial thromboplastin time, FDP- fibrinogen
degradation product. Circles indicate that the item was available for selection.

platelet count in the non-statutory items. Thus, in this
study, the fee for these five items were set at 40 yen each,
while the fee for anemia examination (hemoglobin con-
tent and erythrocyte count) was set at 80 yen.
(6) Urinalysis

A total of 13 items, including urine specific gravity and
urine occult blood reaction, a non-statutory item, are
listed in the examination of the presence or absence of
glucose and protein in urine. As the fee for urine qualita-

tive/semi-quantitative tests (D000) is 260 yen, the fee for
each item was set at 20 yen.
(7) Examination by electrocardiogram

It is recommended that physicians with sufficient
knowledge and experience in electrocardiography provide

an interpretation and a diagnosis of ECG waveforms'.

Assessment by a specialist is included in the checklists'”.
Companies can choose certified facilities that provide

ECG assessment by a specialist. Accordingly, two types
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of examinations were set: automatic assessment with
ECG testing equipment, or assessment by a cardiologist,
excluding other types of physicians.

According to “(1) At least 12 leads including unipolar
limb leads and chest lead” in “examination by electrocar-
diogram [D208],” the fee for examination with automatic
assessment (i.e., brief examination) was set at 1,300 yen.
In addition, the annotation of this item states that “when
the above-described ECG is assessed in a medical institu-
tion other than the said medical insurance institution, the
fee would be 700 yen per assessment.” Thus, when a car-
diologist provides the assessment of the ECG waveforms,
an extra fee of 700 yen is added, for a total fee of 2,000
yen.

(8) Non-statutory items

Thirty non-statutory items, expected to be selected as
medical examination items, were used to calculate the ex-
amination fees in a similar method used for the statutory
items (Table 1-b).

2. Budget for medical examinations

The total fee for medical examinations with the mini-
mum number of required test items (i.e., the statutory
minimum) was set at 9,250 yen, while that for medical
examinations with a maximum number of items (i.e., the
statutory maximum) was 11,290 yen. The differences be-
tween the two fees can be attributed to the choice between
brief and detailed examinations in the thoracic X-ray ex-
amination and examination by ECG, and the presence or
absence of HbAlc tests (detailed examinations) in the ex-
amination of blood sugar levels (Table 1-a). While the ex-
amination of blood sugar levels is commonly performed
using a blood glucose test, the HbAlc test is also avail-
able. Thus, the fee for a statutory minimum examination
of blood sugar levels was calculated as that for a blood
glucose test only, while the fee for a statutory maximum
examination was calculated as the total fee for both tests.
Considering the current status of the medical examina-
tions, the cost for sputum examination was not included
in the total fee for statutory medical examinations.

To identify the statutory medical examination items
with the lowest priority, and non-statutory items with the
highest priority, two types of budget plans were set before
creating a questionnaire: Budget Plans 1 and 2. Budget
Plan 1 (8,500 yen) was calculated as the amount divisible
by 500 yen after subtracting 925 yen (i.e., 10% of 9,250
yen [statutory minimum]). Budget Plan 2 (12,000 yen)
was calculated as the amount divisible by 500 yen after
adding 925 yen (i.e., 10% of 9,250 yen [statutory mini-
mum]).

3. Preliminary survey

A preliminary survey was conducted in November
2015. To clarify the priority of the periodical medical ex-
amination items, a questionnaire survey was administered
to 11 occupational physicians (nine physicians with 1-2
years of practical experience in physician practice set-
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tings, and two senior occupational health physicians certi-
fied by the Japanese Society for Occupational Health). In
this survey, the examination items from the current statu-
tory medical examination items and 30 non-statutory
items within Budget Plans 1 (8,500 yen) and 2 (12,000
yen) could be freely chosen.

The results showed that all statutory items and 15 non-
statutory items were chosen by at least one participant. As
the accuracy of a survey decreases as the number of test
items increases, the non-statutory items that were not cho-
sen by anyone were excluded. As a result, a survey ques-
tionnaire was created with a total of 35 items, consisting
of current statutory items and 15 non-statutory items (Ta-
ble 1-b). In addition, all 11 participants responded that no
other medical examination items needed to be included in
the survey questionnaire.

Second step: Survey to assess medical item needs

Using the questionnaire, an email-based survey was
conducted. To consolidate participants’ opinions and in-
crease the accuracy of the survey, participant responses
were summarized and provided as feedback to the partici-
pants. This process of controlled feedback using the Del-
phi method'” was repeated three times, from May to July
2016. The snowball sampling method was used to select a
total of 134 physicians from occupational health physi-
cians certified by the Japanese Society for Occupational
Health, or occupational physicians with equivalent or
more practical experience. A total of 62 of the 134 physi-
cians provided written informed consent and were in-
cluded in the study. The remaining 72 physicians were
excluded because they did not consent to participate in
this study.

Ethical considerations

This study was implemented with the approval of the
institutional review board of the University of Occupa-
tional and Environmental Health, Japan (approval num-
ber: H27-232). Before providing written informed con-
sent and prior to the study procedures being performed,
all participants were provided with a sufficient explana-
tion of voluntary withdrawal without penalty, and the pro-
tection of personal information.

Results

All 62 participants completed the three planned ques-
tionnaires (Fig. 1). The mean age of the participants was
37.5 = 6.1 years. The mean years of experience as a phy-
sician was 12.4 = 5.5 years. The mean years of experience
as occupational physicians was 9.8 + 5.1 years. A total of
48 (77%) participants were certified occupational physi-
cians (occupational health physicians certified by the Ja-
pan Society for Occupational Health) or certified senior
occupational physicians (senior occupational health phy-
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Occupational physicians selected as
participants by snowball sampling (134)

Request for investigation v

| Participants of the survey study (62) | [ Non-participants (72) |
First survey
May 5, 2016 v
| Participants in the first survey (62) | [ Withdrawal (0) |
Second survey
June 15, 2016 \4
| Participants in the second survey (62) | [ Withdrawal (0) |
Third survey
July 13, 2016 \4

| Participants in the third survey (62)

Withdrawal (0) |

Fig. 1. Flowchart of the study process.

Table 2. Participant characteristics

Number of Percent
participants (%)
Occupational physicians’ years of experience
3 to0 4.9 years 6 9.7
5t0 9.9 years 30 48.4
10 to 14.9 years 15 24.2
15+ years 11 17.7
Qualification as a certified occupational physician
Non-certified (but qualified as a certified clinical physician) 7(1) 11.3 (1.6)
Certified associate occupational physician (qualified as a certified clinical physician) 7(0) 11.3 (0)
Certified occupational physician/certified senior occupational physicians (qualified as 48 (6) 77.4 (9.7)
a certified clinical physician)
Current primary practice
Full-time industrial physician 48 77.4
Part-time industrial physician 13 21.0
Research 1 1.6
Relationship between affiliated organization and medical examinations
Employed by an institution that provides medical examinations 5 8.1
Employed by a company and provides medical examinations within that organization 7 11.3
Employed by a company and generally provides only comprehensive assessments and 43 69.4

follow-up of medical examinations

sicians certified by the Japan Society for Occupational
Health); 7 (11%) were certified associate occupational
physicians (associate occupational health physicians certi-
fied by the Japan Society for Occupational Health); and
48 (77%) were predominantly full-time physicians at
large companies (Table 2).

The selection rate of each test item in the budget plans
for the third questionnaire are shown in Table 3. Except
for the items pertaining to brief examinations and detailed
examinations, there was no significant difference in the
order of priority of the test items between Budget Plans 1
and 2.

For Budget Plan 1 (8,500 yen), items ranging from a
basic test (selection rate: 100%) to examination of hearing

(hearing test by interview: brief examination; selection
rate 66% ) were statutory items, while the only non-
statutory item included in the budget plan was serum cre-
atinine (58%; Table 3-a-1). Although waist circumference
(15%), examination of hearing (air conduction pure-tone
audiometry: detailed examination; 3%), and sputum ex-
amination (0%) were statutory items, they were not in-
cluded in the budget plan (Table 3-a-2).

For Budget Plan 2 (12,000 yen), the selection rate of
statutory items, other than waist circumference (39%) and
sputum examination (2%), was more than 92% (Table 3-
b-1). For non-statutory items, the selection rates of serum
creatinine (95%), white blood cell count (92%), uric acid
test (89%), and fecal occult blood reaction tests (81%)
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Table 3. Selection rate of each test item in the budget plans for the third questionnaire

(a-1) Test items within Budget Plan 1 (8,500 yen)

Selection Examination  Total
rate Test item fee fee
(%) (yen) (yen)
100 Basic tests 2,820 2,820

98 LDL cholesterol 180 3,000
98 Hemoglobin content and erythrocyte count 80 3,080
97 ALT 170 3,250
95 AST 170 3,420
92 Examination of the presence or absence of sugar and protein in urine 40 3,460
92 Electrocardiogram examination (automatic determination only: brief examination) 1,300 4,760
90 Thoracic X-ray examination (imaging diagnosis by a non-specialist: brief examination) 2,100 6,860
87 v-GTP 110 6,970
87 HDL cholesterol 170 7,140
82 Triglycerides 110 7,250
77 Examination of eyesight 690 7,940
77 Blood glucose (brief examination) 110 8,050
66 Hearing (hearing test by interview: brief examination) 100 8,150
58 Serum creatinine* 110 8,260
(a-2) Test items outside of Budget Plan 1 (8,500 yen)
55 HbAlc (detailed examinations) 490 8,750
35 Fecal occult blood reaction* 90 8,840
26 ‘White blood cell count* 40 8,880
23 Urine occult blood test* 20 8,900
21 Uric acid* 110 9,010
21 Platelet count™ 40 9,050
15 Waist circumference 100 9,150
10 Urea nitrogen* 110 9,260
5 Electrocardiogram (assessment by a specialist: detailed examinations) 2,000 11,260
5 Thoracic X-ray examination (imaging diagnosis by a specialist: detailed examination) 2,950 14,210
5 Total cholesterol* 170 14,380
3 Hearing (air conduction pure-tone audiometry: detailed examination) 1,100 15,480
2 Hematocrit levels* 40 15,520
2 Body fat percentage* 100 15,620
0 Total bilirubin* 110 15,730
0 Sputum examination 320 16,050
0 ALP* 110 16,160
0 Potassium* 110 16,270
0 PT* 180 16,450
0 APTT* 290 16,740

were over 80%. Although platelet counts (68%), urine oc-
cult blood (63%), urea nitrogen (45%), total cholesterol
(31%), and hematocrit tests (27%) were included in the
budget plan, their selection rates were 70% or lower.

The examination of hearing, thoracic X-rays, blood
sugar levels, and ECGs had two options: brief and de-
tailed examinations. Table 4 shows that participants pre-
ferred brief examinations to detailed examinations in

Budget Plan 1, and preferred detailed examinations to
brief examinations in Budget Plan 2. For example, par-
ticipants preferred the following: hearing tests by inter-
view (66% in Budget Plan 1), air conduction pure-tone
audiometry (93% in Budget Plan 2), thoracic X-ray ex-
aminations and imaging diagnosis by a non-specialist
(90% in Budget Plan 1), thoracic X-ray examinations and
imaging diagnosis by a specialist (97% in budget plan 2),



Naoto Ito, et al.: Priority of the medical examination items 509

Table 3. Selection rate of each test item in the budget plans for the third questionnaire (continued)

(b-1) Test items within Budget Plan 2 (12,000 yen)

Selection Examination  Total
rate Test items fee fee
(%) (yen) (yen)
100 Basic tests 2,820 2,820
100 LDL cholesterol 180 3,000
100 Electrocardiogram (assessment by a specialist: detailed examination) 2,000 5,000
100 Triglycerides 110 5,110

98 Hemoglobin content and erythrocyte count 80 5,190
98 ALT 170 5,360
98 AST 170 5,530
98 Examination of the presence or absence of sugar and protein in urine 40 5,570
98 HDL cholesterol 170 5,740
98 Examination of eyesight 690 6,430
98 HbAIc (detailed examination) 490 6,920
97 v-GTP 110 7,030
97 Thoracic X-ray examination (imaging diagnosis by a specialist: detailed examination) 2,950 9,980
95 Serum creatinine* 110 10,090
92 Hearing (air conduction pure-tone audiometry: detailed examination) 1,100 11,190
92 ‘White blood cell count* 40 11,230
89 Blood glucose (brief examination) 110 11,340
89 Uric acid* 110 11,450
81 Fecal occult blood reaction* 90 11,540
68 Platelet count* 40 11,580
63 Urine occult blood test* 20 11,600
45 Urea nitrogen* 110 11,710
39 Waist circumference 100 11,810
31 Total cholesterol* 170 11,980

(b-2) Test items outside of Budget Plan 2 (12,000 yen)

27 Hematocrit levels* 40 12,020
19 Body fat percentage* 100 12,120
10 Hearing (hearing test by interview: brief examination) 100 12,220
6 Total bilirubin* 110 12,330
6 ALP* 110 12,440
3 Potassium* 110 12,550
2 Thoracic X-ray examination (imaging diagnosis by a non-specialist: brief examination) 2,100 14,650
2 Sputum examination 320 14,970
0 Examination by electrocardiogram (automatic determination only: brief examination) 1,300 16,270
0 PT* 180 16,450
0 APTT* 290 16,740

*Non-statutory items

Basic tests include investigation of anamnesis and work history, examination for the presence of subjective and objective symp-
toms, examination of height and weight, and blood pressure measurement.

AST- aspartate transaminase, ALT- alanine transaminase, GTP- guanosine triphosphate, HDL- high-density lipoprotein, LDL-
low-density lipoprotein, HbAlc- glycated hemoglobin, ALP- alkaline Phosphatase, PT- prothrombin time, APTT- activated
partial thromboplastin time

examination of blood sugar including blood glucose (79% determination only (92% in Budget Plan 1), and assess-
in Budget Plan 1), glycated hemoglobin levels (98% in ment by a specialist (100% in Budget Plan 2).
Budget Plan 2), examination by ECG including automatic The distribution of the total medical examination fees
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Table 4. Breakdown of the selection rate of hearing, thoracic X-ray, blood sugar level, and electrocardiogram examinations

Examination of

Thoracic X-ray

Examination of blood

Electrocardiogram

hearing examination sugar examination
Budget 1 Budget2 Budgetl Budget2 Budgetl Budget2 Budgetl Budget?2

(%) (%) (%) (%) (%) (%) (%) (%)
Neither brief nor detailed ex- 31 0 5 2 0 0 3 0
aminations were selected
Only the brief examination 66 6 90 2 47 2 92 0
was selected
Only the detailed examination 3 90 5 97 21 11 5 100
was selected
Both brief and detailed exami- 0 3 0 0 32 87 0 0

nations were selected

Brief examination: hearing test by interview, imaging diagnosis by a non-specialist, blood glucose, and automatic determination

only (electrocardiogram)

Detailed examination: Air conduction pure-tone audiometry, imaging diagnosis by a specialist, HbAlc, and specialist assessment of

electrocardiogram

(a) Budget Plan 1 (8,500 yen)

(b) Budget Plan 2 (12,000 yen)

N of participants
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Fig. 2. The distribution of total medical examination fees.

is shown in Fig. 2. In Budget Plan 1, 28 participants
(45%) selected 8,400 to 8,500 yen as the total medical ex-
amination fee, and they chose the maximum number of
items. In Budget Plan 2, 18 participants (29%) selected
11,900 to 12,000 yen, and 26 participants (42%) selected
11,400 to 11,700 yen (second peak).

Discussion

This is the first study to evaluate the order of priority of
medical examination items from the viewpoint of occupa-
tional health, and it showed that many statutory items and
some non-statutory items, such as serum creatinine, are
given higher priority.

Our results showed that all the statutory items, except
for waist circumference and sputum examination, were
included in Budget Plan 1, with a lower budget than that

allocated by the statutory minimum. In addition, in
Budget Plan 2, the selection rates of detailed examina-
tions of statutory items (ECG: 100%, examination of
blood sugar level: 98%, thoracic X-ray examination:
97% , and examination of hearing: 92%) were almost
equal to or higher than those of non-statutory items with
high selection rates (serum creatinine: 95%, and white
blood cell count: 92%). Even in the higher budget plan,
the items with higher accuracy were preferred to the non-
statutory items. Thus, many of the current statutory medi-
cal examination items seem to have high utility in occu-
pational health.

The high priority given to the statutory medical exami-
nation items could be attributed to their high utility in oc-
cupational health. Occupational physicians prefer to use
blood pressure, hemoglobin content, ALT (examination
of hepatic function), blood glucose, and HbAlc as exami-
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nation items when considering employee fitness for
work'. Body mass index (BMI), blood pressure, blood
sugar, and blood lipids are risk factors for brain and heart
diseases, and are affected by working conditions, such as
shift work'. In addition, because these can be improved
by improving one’s lifestyle, they can be used for health
guidance. The examination of eyesight is important in the
assessment of job aptitude in specific tasks, such as in the
automobile driving business, and is related to conditions
such as asthenopia, which develops in those who perform
visual display terminal work. Urinalysis (urine protein,
urine glucose) fits the purpose of the medical examination
as it can be used for the screening of kidney disease in
participants with poor subjective symptoms. The low ex-
amination fee (40 yen) and associated cost-effectiveness
may have appealed to participants. In addition to the early
detection of lung cancer, X-ray examination may have
been given a higher priority because the incidence of tu-
berculosis is higher in Japan than in many other devel-
oped countries™, and can have a considerable impact on
the workplace and customers. Examination by ECG is an
important item for appropriate job placement with regards
to hazardous operations such as driving tasks and high-
altitude work, which can cause arrhythmias and the loss
of consciousness. Statutory items seem to be easy to
choose because they are currently used in medical exami-
nations. However, even though waist circumference is a
statutory item, it was not included in Budget Plan 1, sug-
gesting that familiar items do not always have higher se-
lection rates.

The selection rate of hearing examination (air conduc-
tion pure-tone audiometry: detailed examination) in
Budget Plan 1 was 3%. Although this item was a statutory
item, it was the main item that was deleted when switch-
ing from the statutory minimum (9,250 yen) to Budget
Plan 1 (8,500 yen). As its selection rate in Budget Plan 2
was 92%, the priority was not very low. In a noisy work-
place, where the risk of developing noise-induced hearing
loss is high, the measurement of hearing should be carried
out as a special medical examination. It is relatively easy
to be aware of the symptoms of hearing loss, and a hear-
ing test by interview (brief examination) can be used to
some extent. The reason for the relatively low priority
given to the item may be the cost difference between de-
tailed examinations and brief examinations (1,000 yen).

Waist circumference has been a statutory item since the
initiation of specific health checkups. In this study, it was
given low priority and was not included in Budget Plan 1.
Medical examinations conducted at workplaces may in-
clude the measurement of waist circumference immedi-
ately after eating or drinking, leading to poor measure-
ment accuracy. Thus, it would be preferable to recom-
mend the use of body weight and BMI, rather than waist
circumference, which is a calculation based on both body
weight and height as an indicator. Another reason for its
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low priority may be that those with a low accumulation of
visceral fat, along with high blood pressure, lipid abnor-
mality, and hyperglycemia, can be at a risk of developing
cardiovascular disease”.

Serum creatinine had the highest selection rate among
the non-statutory items in both Budget Plans 1 and 2, and
was the only non-statutory item that was included in
Budget Plan 1. There may be several reasons for this.
First, many occupational physicians restrict patients with
increased serum creatinine levels from working'. It is
useful to consider the restrictions on employment. Sec-
ond, when screening for chronic kidney disease (CKD),
the estimation error rate would be higher with only a uri-
nary protein test and excluding the serum creatinine test™.
In areas with a shortage of renal specialists, patients with
positive urinary protein results may be asked to undergo
urinalysis again, without serum creatinine, at a medical
institution, due to failed screening for CKD. Third, in re-
cent years, several companies and health insurance socie-
ties have been collaborating to improve the health of
workers and fully utilize their medical expenses (Collabo-
Health). However, some occupational physicians did not
support the move to introduce dialysis treatment, as this
requires a large medical expense. Fourth, an increase in
the number of patients with positive urinary protein re-
sults may lead to an increase in the work burden and labor
costs of occupational health staff who manage hospital
visit records and recommend that patients visit a hospital.
Thus, it would be more cost effective to add serum cre-
atinine (110 yen). Fifth, as reduced glomerular filtration
rate is an independent risk factor for cardiovascular dis-
ease™, serum creatinine could be used to determine the
order of priority given to the control of other risk factors
and prioritize tasks required by occupational health staff,
who consider the restrictions on employment and provide
health guidance.

In Budget Plan 2, the non-statutory items with a selec-
tion rate >80%, with the exception of serum creatinine,
were white blood cell count (92%), uric acid (89%), and
fecal occult blood reaction (81%). White blood cell count
can be used for the detection of leukemia and hema-
tologic diseases™, and is also useful for the risk and apti-
tude assessments in pathogen-related businesses and the
hospitality industry, as well as to provide health guidance
to smokers with an increased white blood cell count™.
Uric acid with poorly controlled hyperuricemia can cause
gout attacks, thereby affecting work productivity by un-
expected absences and pain. In addition, hyperuricemia is
also a risk factor for hypertension, CKD, and cardiovas-
cular events®*®. Colorectal cancer screening guidance™
shows sufficient evidence for the mortality reduction ef-
fect of the fecal occult blood reaction. In addition, this
test item has a low examination fee (90 yen). However,
the medical evidence may not have been reflected in the
selection rate, as using this in a company medical exami-
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nation involves problems with collection and submission
of specimens, in addition to problems with handling per-
sonal information that requires caution.

In Budget Plan 2 (12,000 yen), there were 32 partici-
pants (52% ), with the total examination fee set at
< 11,600 yen. As there are many items priced at about
100 yen, the participants may not have regarded a medi-
cal examination with many items as a better choice. Par-
ticipants may have considered the burden of after-care by
occupational health staff, as the higher the number of
items in a medical examination, the higher the corporate
financial burden and anomaly observation rate.

Strengths and weaknesses of this study

The strengths of this study are that the participants
were practicing occupational physicians. Of these, ap-
proximately 87% were certified occupational physicians,
certified senior occupational physicians, or certified asso-
ciate occupational physicians. All participants completed
the three questionnaires. Thus, the changes in the selec-
tion rates were not due to the withdrawal of some partici-
pants.

This study also has some weaknesses. First, the partici-
pant characteristics are biased, as participants were se-
lected through snowball sampling to enhance the collec-
tion rate. This study may not be representative of all opin-
ions held by occupational physicians.

Second, the medical examination fees in this study may
not reflect the actual fees, because they were calculated
based on medical fee points. Waist circumference meas-
urement, hearing test by interview, and anemia examina-
tion may have greater differences from the actual fees, as
medical fee points could not be perfectly applied. How-
ever, the cost of medical examinations can be independ-
ently set by each institution that provides medical exami-
nations. Even in a certified facility™”, the total examina-
tion fees vary, and each examination fee is not always
disclosed. The fee for waist circumference measurement
is not listed in the medical fee points. It is possibly in-
cluded in the basic test, as with blood pressure, 200-250
yen according to some facilities as announced in their
website’*?. The fee for waist circumference measurement
(100 yen) may be a reasonable price, because the fee is
approximately the average fee. The priority of the hearing
test by interview (brief test, 100 yen) would have likely
been higher if it was offered for free and included the ba-
sic test, for which the medical fee points apply. The ane-
mia examination (hemoglobin content and erythrocyte
count) was 210 yen in total, including the white blood cell
count, platelet count, and hematocrit and hemoglobin lev-
els. It was assumed in this study that the five items (i.e.,
the general peripheral blood test) can be divided into each
examination against the medical fee points; the fee for
anemia examination was set at 40 yen. If not, that would
lower the priority of the general peripheral blood test.
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However, the influence of the examination fee was negli-
gible, because the white blood cell count and platelet
count had a relatively high selection rate.

Third, there is concern about whether the non-statutory
items were selected appropriately. The preliminary survey
using 11 participants showed that it was not necessary to
add any other items to the questionnaire. Even in Budget
Plan 2 (12,000 yen), some of the examination items (e.g.,
prothrombin time and activated partial thromboplastin
time) were not chosen by any participants. Thus, the
questionnaire seems to have all items required by the par-
ticipants.

Fourth, the selection rate of each item was based on the
feedback we received from participants; however, this
feedback did not include the reason for selection of the
items in the needs survey.

Conclusion

In conclusion, this study demonstrated that statutory
items (except for waist circumference and sputum exami-
nation) and some of the non-statutory items (e.g., serum
creatinine) were given higher priority from the viewpoint
of occupational health. Further studies are needed to col-
lect data from a larger sample of occupational physicians,
and when new data is released regarding the items in-
cluded in medical examinations.
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