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Abstract

Objectives: Special health examinations in Japan lack standardized judgment guidelines, potentially leading to wide variation in
outcomes. This study quantified inter-institutional differences in abnormal-finding rates for examinations targeting specified chemical
substances and organic solvents, and examined whether institutional judgment criteria are associated with these rates.

Methods: We conducted a cross-sectional questionnaire survey of 115 facilities affiliated with the National Federation of Industrial
Health Organizations (Zen-Eiren). Facilities reported abnormal-finding rates for fiscal years 2022-2024. Physicians’ judgment criteria
were assessed using case vignettes addressing the use of exposure information and biological monitoring. Associations between rates
and judgment criteria were evaluated using nonparametric tests (Spearman rank correlation; Wilcoxon rank-sum).

Results: Valid responses were obtained from 45 facilities (39.1%). Abnormal-finding rates for specified chemical substances and organic
solvent examinations were strongly correlated within facilities. For organic solvent examinations, facilities that did not emphasize
the exposure-finding association reported higher abnormal-finding rates than those that did. A similar, but nonsignificant trend was
observed for specified chemical substance examinations (P =.066). Abnormal finding rates tended to rise when biological monitoring
alone triggered abnormalities and nonoccupational factors were not excluded in both examinations.

Conclusions: Major special health examinations in Japan show substantial inter-institutional variation in abnormal-finding rates,
partly explained by differences in judgment criteria—particularly the weight placed on linking clinical findings to workplace exposure.
Establishing standardized national guidelines is essential to improve consistency, reliability, and system effectiveness.

Key points

What is already known on this topic: Japan mandates special health examinations for workers with potential exposure and
publishes abnormal-finding rates. National guidance on assessment criteria is lacking, and major academic bodies have not filled
the gap. Findings can be nonspecific without adequate exposure information. Biological monitoring is used, but values may reflect
nonoccupational factors.

What this study adds: In a survey of large occupational health service institutions, we found wide inter-facility variation and a strong
within-facility correlation between specified chemical substance and organic solvent examinations. Facilities that de-emphasized
linking findings to exposure reported higher abnormal-finding rates for solvents, with a similar trend for specified chemicals. Rates
rose when biological monitoring alone triggered abnormalities and nonoccupational factors were not excluded.

How this study might affect research, practice, or policy: These results support creating standardized national criteria, clarifying
how exposure information should be used, and strengthening physician qualifications. They caution against naive interpretation
of national statistics. Research should test causal pathways and incorporate multivariable adjustment; practice and policy should
harmonize classification and improve the national flow of employer-to-provider exposure data.

Keywords: special health examinations; occupational exposure; hazardous substances; biological monitoring; occupational health
service; inter-facility variation.
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Introduction

Special health examinations are an important component of
occupational health in Japan, designed for workers potentially
exposed to hazardous factors. Their purposes are 3-fold: (1)
detecting occupational diseases early and enabling timely care; (2)
managing risk by assessing exposure and health effects and using
the findings to improve workplaces and processes; and (3) guiding
individual employment measures—such as job modification,
reassignment, or reduced hours—based on health status and
fitness for duty.’

These examinations are mandated under the Industrial
Safety and Health Act and the Pneumoconiosis Act. Ministerial
ordinances specify the hazardous agents, designated work
activities, and mandatory examination items. Following physician
review of the results, employers must implement necessary
measures, including job or workplace reassignment, adjustment
of duties or hours, workplace environmental monitoring, and
engineering or facility improvements. The individuals subject to
special health examinations are workers engaged in designated
work, not based on risk that reflects the degree of exposure.
Among the legally mandated categories, the most common are
examinations for specified chemical substances and organic
solvents. The government publishes annual statistics; in 2024,
1246418 examinations were conducted for specified chemical
substances and 710499 for organic solvents, with abnormal-
finding rates of 1.5% and 3.1%, respectively.?

In practice, although employers with 50 or more employees
are legally required to appoint an occupational physician, most
special examinations are conducted by external occupational
health service institutions due to equipment and technical
requirements. Many major institutions—often members of
the National Federation of Industrial Health Organizations
(Zen-Eiren)—participate in quality-assurance programs such
as the Accreditation System for the Quality Management of
Occupational Health Services® and the Biological Monitoring
Quality Control Program* to maintain examination quality.

Despite the detailed regulatory requirements, the Japanese
government has not issued clear national guidance on the pro-
cedures or judgment criteria for special health examinations,
and academic bodies such as the Japanese Society for Occupa-
tional Health have also not provided such guidance. Consequently,
the judgment criteria used by institutions and physicians vary
widely,> likely contributing to large inter-facility differences in
abnormal-finding rates. Many abnormal findings are also non-
specific and may reflect conditions unrelated to occupational
exposure, underscoring the importance of adequate exposure
information for proper attribution. Prior studies have noted vari-
ation between facilities in how exposure information is utilized,
often because employers provide insufficient data. Differences
are also evident in how institutions use biological monitoring
results—which are mandated for certain substances—in deter-
mining whether findings are classified as abnormal.®

Therefore, this study aimed to examine inter-institutional dis-
parities in abnormal-finding rates and to assess the impact of
exposure-related information on these rates for the 2 major statu-
tory special health examinations in Japan—for specified chemical
substances and for organic solvents—focusing on facilities affili-
ated with Zen-Eiren.

Methods
Research design
This study was a cross-sectional study using a questionnaire.

Subjects

The study involved 115 facilities affiliated with Zen-Eiren. From
June to July 2025, the Zen-Eiren headquarters distributed ques-
tionnaires to all facilities and solicited responses. To limit bias
from client mix or short-term events, we included only facilities
that met the following criteria: (1) they reported, for at least 2 fis-
cal years, the numbers of examinations conducted and abnormal-
finding rates for both specified chemical substance and organic
solvent examinations; and (2) they had an average annual volume
of >1000 examinations in each category. We further excluded
facilities whose responses on the linkage between findings and
exposure were inconsistent with the case vignettes described
below; the remaining responses were considered valid.

Questionnaire structure

The questionnaire comprised 2 sections—1 for administrative
staff and 1 for physicians who assess special health examinations.
In the administrative section, respondents reported, for fiscal
years 2022-2024, the number of examinations conducted and
the abnormal-finding rates for examinations targeting specified
chemical substances and organic solvents. In the physician
section, to clarify criteria for classifying abnormal findings,
4 brief case vignettes were presented: 2 in which the linkage
between findings and exposure was ambiguous, and 2 in which
only biological monitoring exceeded reference values. For each
vignette, respondents indicated whether they would classify the
case as an abnormal finding (Yes/No). An overview of the vignettes
is provided below.

Cases related to the relationship between findings and
exposure

1-1. There are subjective or objective symptoms or significant test
findings, but the relationship between these findings and exposure is
unclear. However, the hazardous factor is handled at a certain frequency,
and the relationship with exposure cannot be ruled out.

1-2. There are subjective or objective symptoms or significant test
findings. Cases where the findings are suspected to be caused by exposure
to the hazardous factor based on information about work conditions
collected during the health examination.

Cases in which only biological monitoring exceeds the
reference values

The boundary values of Distributions 2 and 3 (as defined under
the Ministerial Ordinances of the Ministry of Health, Labour and
Welfare) correspond to the urine concentration at the end of work
after 8 hours of exposure at the permissible concentration level ®
Distribution 2 or 3 is defined by the government as indicative of
suspected exposure whereas Distribution 1 represents a situation
where exposure is sufficiently low.

2-1. There are no clear self-reported or observed symptoms or signifi-
cant test findings related to health effects, but biological monitoring, such
as urinary metabolites, corresponds to Distribution 2 or 3. Cases where
the influence of lifestyle factors such as diet or exposure outside of work
cannot be ruled out (biological monitoring not excluding other influences).

2-2. There are no clear self-reported or observed symptoms or test
findings related to health effects, but biological monitoring corresponds
to Distribution 2 or 3. Cases where additional information collection
is expected to exclude the influence of lifestyle factors such as diet or
exposure outside of work (biological monitoring excluding other effects).

Definition of variables

The outcome was the average abnormal-finding rate per facility
during targeted years, calculated separately for examinations
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Figure 1. Inter-institution correlation of positive findings rates for both
special health examinations.

targeting specified chemical substances and those targeting
organic solvents. The Shapiro-Wilk test indicated that abnormal-
finding rates for both examination types departed from normality.

The main explanatory variable captured physicians’ criteria
for classifying abnormal findings. For the exposure-finding
association items (questions 1-1 and 1-2), responses of YES/YES
were coded as “nonemphasis on association with exposure,”
and NO/YES as “emphasis on association with exposure.” One
response (YES/NO) was excluded as internally inconsistent.
In addition, the vignettes in which only biological monitoring
exceeded reference values (questions 2-1 and 2-2) were entered
as separate binary variables.

Statistical analysis

The significance level was set at P <.05, with .05 <P <.10 indi-
cating “trend.” The association between the abnormal-finding
rates between the 2 health examinations was calculated using
the Spearman rank correlation coefficient. Additionally, the dif-
ferences in the rates between explanatory variables were exam-
ined using the Wilcoxon rank sum test for each type of health
examination. All analyses were conducted using Stata Statistical
Software (version 16; StataCorp LLC, TX, USA).

Results

Responses were obtained from 55 facilities, of which 45 provided
valid data for both types of examinations (valid response rate:
39.1%). Across these 45 facilities, a total of 666 975 examinations
for specified chemical substances and 405401 examinations for
organic solvents were conducted. The average number of exami-
nations per year had a median of 8513.7 (25th percentile: 4569.0;
75th percentile: 19426.0) for specified chemical substances, and a
median of 4524.7 (25th percentile: 3256.0; 75th percentile: 9839.0)
for organic solvents.

The distribution of facility-level abnormal-finding rates for
both examination types is shown in Figure 1. The rates were
strongly correlated (Spearman p=0.74, P <.001).

For examinations for organic solvents, as shown in Table 1,
facilities categorized as placing “nonemphasis on association with
exposure” had higher abnormal-finding rates than those empha-
sizing the exposure-finding association (P=.030). A similar but
nonsignificant trend was observed for examinations for specified
chemical substances (P=.066).

For vignettes in which only biological monitoring values
exceeded reference levels—without excluding other potential
causes—no significant differences were observed for either
examination type, although rates tended to be higher when
such cases were classified as abnormal (specified chemical
substances: P=.081; organic solvents: P=.083) as shown in
Table 1. In contrast, for vignettes specifying biological monitoring
results after excluding other potential causes, neither tendencies
nor significant differences were observed (specified chemical
substances: P=.387; organic solvents: P=.553).

Discussion

This study found wide inter-facility variation in abnormal-finding
rates for both specified chemical substance examinations and
organic solvent examinations. The survey targeted major occupa-
tional health service institutions in Japan (Zen-Eiren members).
Although the response rate was only 39.1%, the number of exam-
inations at responding facilities accounted for more than half
of the national total, suggesting that the findings likely approx-
imated national patterns.

Abnormal-finding rates were strongly correlated between the
2 examination types at the facility level, implying that facility-
specific judgment criteria may influence prevalence. A key ele-
ment of these criteria is the use of exposure information. In Japan,
special examinations rely on self-reported and observed symp-
toms, clinical tests, and basic workplace surveys, with biological
monitoring mandated for selected substances in both health
examinations for specified chemical substances’ and organic
solvents.® Because symptoms and clinical test abnormalities may
arise from nonoccupational causes, comprehensive judgments
should consider exposure levels. Accordingly, facilities that place
less emphasis on exposure information are expected to record
higher abnormal-finding rates. A previous simulation study on
the assessment of special health examination results reported
that when the findings of a simple survey of working conditions—
a statutory item in special health examinations—were available,
as opposed to unavailable, the number of assessments indicating
suspected disease due to the relevant exposure factor decreased.’
This finding is consistent with the results of this study. Such
criteria may be justified if they result in a larger number of
subjects being selected for secondary examinations, and a more
detailed investigation of working conditions is conducted. How-
ever, it has been reported that secondary health examinations
based on sufficient information have not been implemented for
the same subjects as in this study.’®

Biological monitoring provides objective indicators; however,
values—particularly urinary metabolites commonly used in
statutory monitoring—may be affected by nonoccupational
factors such as diet or hobbies.' For example, in Japan, biological
monitoring for toluene exposure is based on urinary hippuric
acid rather than unmetabolized urinary toluene, and hippuric
acid levels are known to be influenced by dietary intake. In this
study, when such factors were not excluded, classifying these
cases as abnormal tended to increase the overall rate of abnormal
findings. At the same time, some facilities do not classify cases as
abnormal even when biological monitoring values are elevated,
if no other test results indicate abnormalities. Conceptually, if
abnormalities were defined solely by biological monitoring after
excluding nonoccupational influences, one would expect facility-
level abnormal-finding rates to rise. Yet, our analysis did not
show a significant difference. This suggests that, in practice,
cases in which elevated biological monitoring values truly reflect
occupational exposure may be relatively uncommon.
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Table 1. Comparison of abnormal-finding rates according to criteria for classifying abnormal findings.

Specified chemical substances

Organic solvents

n Median Lower 25% Upper 25% Pvalue* n Median  Lower 25% Upper 25% P value?
All participating facilities
45 3.11 0.87 5.33 — 45 2.77 1.43 5.57 —
Focus association with exposure
No 39 3.17 1.08 5.77 .066 39 3.03 1.84 5.57 .030
Yes 6 0.55 0.20 3.27 — 6 0.92 0.27 1.93 —
Reflecting biological monitoring results
Other effects not excluded
No 9 1.73 0.20 3.20 .081 9 213 1.30 2.57 .083
Yes 36 3.28 1.07 5.75 — 36 3.18 1.45 6.00 —
Other effects excluded
No 16 2.38 1.15 4.07 .387 16 3.12 1.75 5.57 .553
Yes 29 3.40 0.33 5.87 — 29 2.57 1.43 4.40 —

aWilcoxon rank-sum test.

These findings indicate that national statistics on abnormal-
finding rates should be interpreted with caution. Variation in
judgment criteria may also affect 2 core aims of special examina-
tions: improving work environments and processes, and guiding
individual work accommodations. Three improvements merit
consideration. First, standardized guidelines for classification
should be developed, with explicit instructions on incorporating
exposure information and handling nonoccupational influences
on biological monitoring. Second, roles and implementation
methods should be clarified and strengthened—particularly the
timely provision of exposure-related data (eg, workplace measure-
ments) from employers to occupational health institutions. Third,
physician expertise should be enhanced. Some countries, such
as Thailand™ and South Korea,'® require specific qualifications
for physicians conducting such examinations; Japan should
similarly ensure that determinations are made with sufficient
understanding of hazardous exposures.

This study has limitations. First, the response rate was approxi-
mately 40%,; facilities that more actively use exposure information
may have been more likely to respond, potentially understating
true variability. Nevertheless, coverage of over half of all exami-
nations supports reasonable representativeness. Second, facility
policy was assessed via 1 designated physician and may not
fully capture institutional practice; however, we targeted the lead
physician for special examinations, and preliminary interviews at
8 facilities indicated consistent decision-makers. Third, organic
solvents are often used as mixed solvents, whereas those with
carcinogenic properties are classified as specified chemical sub-
stances. As a result, both specified chemical substance health
examinations and organic solvent health examinations may be
conducted for the same work. It cannot be ruled out that this prac-
tice contributes to the heightened correlation observed between
the 2 examination types. Fourth, unmeasured factors—such as
physician expertise, regional characteristics, and client industry/-
size—may influence rates and warrant further study. Fifth, data
from 2022-2024 were not adjusted for time-specific influences (eg,
COVID-19). Sixth, the sample size limited analyses to univariate
comparisons; multivariable modeling was not performed, so inde-
pendent effects could not be estimated.

Conclusions

Abnormal-finding rates varied widely across institutions for both
specified chemical substance and organic solvent examinations
in Japan's mandated special health checks. This variation likely

reflects differences in judgment criteria, alongside other factors.
To strengthen the system, standardized judgment guidelines, bet-
ter provision of exposure information, and enhanced qualifica-
tions for determining physicians are needed.
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Results: Exposure Information
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Results: Exposure Information
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FioURE 5. Decrease in metabolite levels in the urine of a patient
addicted to trichloroethylene.
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New global indicator for workers' health:
mortality rate from diseases attributable to
selected occupational risk factors.
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Republic of Korea x:zr=

Special Health Examination System Overview

) BRES EEZDHREE (OSHA) BLURMTHRA

B RRZEOIE

@ =iEE
D BEERBEEYSPE (600+4. BROELEESMIECHEY) O
ISR, ENEAERLUSEEITIEE (RIE25814E)

a MR

HEATABNICARTE. 180188 (LFHIE164%E, HUATIE, Y)IENEA
F8iE, WENEE)

E EHEER
BEMEILCMEREIRR - TRRBIEE 2R ICRE

ety and Health Act

= Kingdom of Thailand ‘

6,600 A

e - T [E]
Special Health Examination System Overview

FREBT H#a SEMRERIS (DLPW)

E}

GC

P

=i
5,170 A
TAfI)

1.87Jk USD

= BEEXZSHFREALE (KOSHA)

SFIE + BB ED _EE=H

=
S{E)H

2,940

BHAOIEERToHN S5 THRMATEE LT R

MEORREERXS

A

A (f2%) . C1/C2 (Z|ERE : HisM/—#%) . D1/D2 (BFiR : M

/%) (R (TRIEZHR)

+RRHESMEAX S CN

‘DN

BREHE-S>BETADEIERS
BEFEMIRVERIO-

IREHEI DB S B
TERARY /R BEET - BRARECER 1 06 - ARE SRS RTF

GDP (7

5,265(%

HRAN—ZADEERZH

EE555

uUsD

RBRE - SEECECURILAUTEU TERMNRE. BB T—RICREY

BEA-BBEZE(GHIRE

HEgEs

} SETEEREE B.E. 2554 (2011)
SEEREL B.E. 2541 (1998)
TSR - IRIBPOREIDA B.E. 2562 (2019) X ARMEGRE
TALED : URVERRDITEESS B.E. 2563 (2020, [A2547%2T
MIE)

Health Risk Assessment (HRA)

Risk Level

History

Physical |
examination

Additional
tests

Frequency

= Health Effect > Exposure

Very low

'

1/year

Concentration > Time

Low

4

1/year

= Risk Level

HAEERZEROIIE

@ S
D FRHES (EEES) REEM. FLEAREEARROSERES
EXTHEETER (AXROELEST I TVICHEY)

n TRME
ADB.E. 2563(CESHD5H7IY : BELFME (68185MHE) . &
MFHIRETF . IRETHR, MIRNER., 2OMEERERMT

ESELE|
HRAICEDEERMARIE . sHllf2, IRMINHAR DS A2E, £HiEiR
E-HULY GBIETRE (A - B8 - IDERXIRS)

)SH Act B.E. 2554, LPA B.E. 2541, Ministerial Regulation B.E. 2563 / GDP: World
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Moderate

7

1/year

High

v

every 6
manths

Very high

v

every 3
months
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ILOREEERYA M (20104FEET) (CHEHL
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Republic of Singapore 0aTA  aEA

B ;o ifk-sE or

Special Health Examination System Overview 5,474{5 USD

T T —

o DWD#IE : =it&ZDWDICIRE

HgEs GDOM (623 - 12085 + Bt 35R9 - BRFRAERIL /K~ 1) BUSHLA.
RUBZ @4 (WSH Act, 2006) EREATFJOVALORM, \
BiSR G (22N MBI (WSH Medical Examinations HERL EREFEME (081EE) LIRBD.
Regulations, 2011)
o e HHREFEITHYH1OLIRRER
WSk ERZMOEIE BHAPEEC LB TR
¢?,) ES i
- DWDMO#EhERI§E. DWD = SMCIEFE &% + BRARIRER 26 L _E + NUS = .
weden SMeLE P aoing ol RRSERSOEEFELIBN
ERESF(I0Y (GDOM : 678 - 12007) VSIS, SRR a D TERSE. (it 7 oumay SRS

B BAROREEEE b EEEFT(JOVEH.

n WREE (19EH)

EF. Bl ASEY, EF1-3> HRIIL, JLAY— b, 8, XOHY. KR B

Y, ARILIOOTFL. CoF. B, SU. S—Ib. NOOOIFL>. Eibe= Performance-based approach
A S SIEOMERRMRICL. DWDOBPINHNICE 3B

ESiE] S|
HERTEICFirst ScheduleCERARIRE IRBIREEEE. LRRF : 5
EFNRIRSER] (ROAMEKEEZRIL10ER[)

edical Examinati ulations 2011, MOM / GDP

455 2R 21l BE D EI PR LE 3

EEFTHNIE BERIEEFHEMENDHS EEEFREEAM DWD®#
SHETHEMOIEE + Fr (GDOMHEE 4
it (BI8EMHRL) IETEHERIDH SEMIFHMEIE T =R 64 H - 12085R)
120+¥E 18015H 5h73Y-85¥)& 19E R DH
+ ({EZ4E164. (&B.E. 2563) (First Schedule)
wsyE  RA2900¥E HUAT7. HRAICE D= 16D TRRERY
(A TEBIIETE) YDIRHY R F8. IERZRTE
REIEZE)
ERTYECEIC ERTYIETLIC HRAICEDE ERTERCEIC
SHHARE —R-ZIR% Em s FRETZN
REBRBD  (prescriptive) BHRME SESRASE DWDO#HEA
RESE (Prescriptive) EELT (Performance-based
(Risk-based) )
B& aE 54 SG
v v v v
I s |
Prescriptive (EHHER) Performance-based (FRERRE)

8
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Hulshof et al. (1999): OHS D;EBIDZ < I+ [BIE (Output) | TH Y. Outcome ~DELIFMT L & BHETELL),
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I T S S N 7 S N
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