Rz g # 02 L BRRE PR F L
L

Graduate Institute of Occupational Medicine and Industrial Hygiene
College of Public Health

National Taiwan University

Master Thesis

igjr‘?“léﬁa‘“ T HE G OEE R e AR e E F R
Under-reporting and Selection Bias in Occupational Injury and

IlIness Surveillance System, A Literature review
A
Ping Hui Chen

hEFE R L
Advisor: Pau-Chung Chen, MD. Ph.D.

PR K108 £ 1 ®
Jan, 2019

doi:10.6342/N'TU201900609



tt%‘“ ARG E PR NZ"'E"f |z Xieh#h=~ 0 F é_*}; % ;_g},—g\;;&]_m/\ =
=\

ﬁ»}i} ;B‘Tmﬂ‘»#ﬂ %_ﬂz FH’— 15'—‘:‘ —:"‘E.FF ’ IF;‘«;

‘.
*é?i

T D e o O B
ol X - Bt LR AR BALR LR 0 N B R PR oY
W X GR O R PF AL L S R ,xﬁkﬁ%@&ﬁggmm
£ 48 fo ke - AN
HAAMELDBA RAFPEIFEBFIVE S A BERATRLR
HERAL  HMEREY AT R B BA AP RY R 1k e
FRLORF R UL R BT HERBY $EFFLLNR TS Y - &
HEAFAFLVRLEAF LA L R ERORPN B FH F > AL ICOH s
FEIFRRALDANE RE F > SLERFHE T AR DR > 0 g0 2

m;

BRECFITOTEET LS I RMEAAL TR T DY

B N E o (s o @g&f%?ﬁ%mﬁ «fr}\?é,pa TN S e
WACER o BTN R BIRE TR O forREE g A o 5 il B

B304 502 BE T 22 475 97 ILOSH105-A302 547 5 TR % 0 40 2 B ¥ §

—-\ N

RETHIRFAL ) HAF L L g L .

B FRBPIAEFL SR Cond e 3o iy Ao - At ip Byt
FOAHEE A HE  BLFE R foa s G AL (F2 Y R
ZRPERPEEE AR L 20 2 PR RS BRRERIR S B

FIREFL - B P ehe FEAE RN I Tk P EJ R ST ] ATk AR e
BREEHRL AN L FRA LaFah AT HFA R E T F o I
FRR ¢ B3 IFenst s g o npe g BT 3 {1 TR pE o iR T 4 gt

P R 0 2 A RN A EES AR A A F R R AR

WA - BT ARt LFEF B ER% A

EA P g B A TEDR O F LI v IR R s Aepnes o

doi:10.6342/N'TU201900609



EE ¥

TEEFR CBEEGROMFE LA ROER MR oM - BT
)*‘5@71?'\‘?"?]& @ E AR BIIAG B R KRBT R R
4R g Gt B R AR A i T AR A S BE G op iR R
B g e dedRty Bk S R 2 R BT AR Y B G o enidr &

1
o
=
&
e
N
&

o R 3 T Xk - BIREORE G omE Rk e

Fp3E e 548 P AR Al s B ER FR AR
Rehd BRFIAE AT % P%vﬁa | e g TR o AP R BB R RIE
9 il SRS FIrEnd ko> 2 AR 7 4 5 0 T 4295 Webb #7d% o) e
J & -3 (Filter model) » #-iz ikt 38 SR H137 2 5 T fAp & 0 & F otk i*—g‘i
I bide b AR ERBEG RO ERS BE 22 B B
B R i 5o PRAEE g & o

Bk A e 17 B AR 0 2 3 7 BA L AF RS
BREX 202 5 AU FWFIEL 4B FR 5 L ARAPTFEB P LB &
SR Fo IBRRES F 6B > FARES B P i 7

hAMBEIRWAIY T R A Faypiiock o 2 & B8 G 3 5 ¥ R
AR eh B T REA G R TRBRABE S RT REE Tk o
EETREBEGoRE L FRF T IR L R MAEN ORI R R B

CEIDR A TR 3 RR LA EEEY 0 Fu IR EG

S5 AW ¢ PAT S RAE BET 22 L AR F R
B AASEAFRR 2 EEBTIFG g P g AR ETRREG R
EREGHER LAY 2T BN Yrd o 0 F M R B2 - BRED
BEGRER A 2 H R T IT A A AR R o o R SR B )
mﬁﬁkfﬁﬁ;a%&p;ﬁi s Rt AR TR 0 ERE N
AR A i

doi:10.6342/N'TU201900609



ABSTRACT

Introduction: Under-reporting of occupational injury and illness(Oll) and
accompanied selection bias have always been a difficult challenge, and each
country has come up with various reporting mechanisms to obtain reliable data
from different sources. Although operation of individual reporting mechanism,
categorization of reporting mechanisms and sources of under-reporting have
been discussed by previous studies, no searchable study has systematically
discussed sources of under-reporting in different types of reporting mechanisms
and how these reporting mechanisms interact and all together construct an ideal
Oll surveillance system.

Methods: Nine countries, including Taiwan, Japan, Korea, Singapore, Australia,
the United States(US), the United Kingdom(UK), Germany, and France, were
chosen as study targets. Based on searchable online information, we identified all
active reporting mechanisms among these countries. We then carried out
categorization of reporting mechanism and broke it down into five types of filters,
according to modified filter model of Webb et al. Discussion is then focused on
how these five types of filters lead to under-reporting and accompanied selection
bias in each type of reporting mechanism and how these nine countries overcome
them.

Results: 17 reporting mechanisms, including 7 compensation-based reporting
mechanisms (CBRM), 6 OSH-Act-based reporting mechanism (OBRM), and 4
medical-practice-based reporting mechanisms (MBRM), are identified, and over
half countries, six of nine, have more than two types of reporting mechanism.
Five types of filters have different filtering effects in each type of reporting
mechanism, and there are many effective practices to overcome under-reporting,
supported by temporal or international comparison of yearly statistics on Oll.
While European countries have much higher incidence rate of Oll, which is more
reasonably explained by less under-reporting, how do they get accurate statistics
and overcome under-reporting is worth learning, especially for Eastern Asian
countries with lowest incidence.
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Conclusions: There are three types of reporting mechanism, CBRM, OBRM,
and MBRM, and each has its own filters and irreplaceable role in Oll
surveillance system due to different coverage of Oll. For authorities concerned,
to construct an ideal surveillance system, establishing other well-functioned
complementary reporting mechanisms is as important as enhancing permeability
of each reporting mechanism’s filters. For researchers, it is important to get
familiar with OIl coverage of certain reporting mechanism before utilization of
its reported statistics, and pooling data from more than one reporting
mechanisms may be necessary for a more comprehensive picture.

Keywords Occupational injury and illness, Surveillance, Reporting
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Chapter 1  Introduction

Under-reporting of occupational injury and illness(Oll) and accompanied selection
bias have always been a difficult challenge for policy making and epidemiological
studies in many countries, and each country has come up with various reporting
mechanisms to obtain reliable data from different sources.

Many studies have reviewed operation and performance of reporting mechanisms,
including multiple reporting mechanisms in European countries ! 2, single
new-developing reporting mechanism, like RNV3P in France 3, THOR in the United
Kingdom 4, NODIS in In Taiwan °, single Oll surveillance system in one country, like
Singapore ® and Korea "8, and worldwide reporting mechanisms suitable for reporting
of new-emerging occupational illness °. To discuss these reporting mechanism more
precisely, categorization of reporting mechanism has also been adopted by many studies
29.

Only few studies have systematically reviewed sources of under-reporting,
especially limited to reporting of occupational injury ° or the United States '**?, and no
searchable study has systematically discussed sources of under-reporting in different

types of reporting mechanisms and how these reporting mechanisms interact and all

together construct an ideal Oll surveillance system.
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Chapter 2 Methods

2.1  Study targets and Literature review

Nine countries, including Taiwan, Japan, Korea, Singapore, Australia, the United
States(US), the United Kingdom(UK), Germany, and France, were chosen as study
targets. Based on searchable online information, including statutory laws, official
webpages, government documents and journal articles, we identified all active reporting
mechanisms among these countries with its qualitative reporting process and

quantitative reporting performance.

2.2 Filter model to under-reporting of reporting mechanism

Filter model was first proposed by Webb et al in 1989 to systematically discuss
sources of under-reporting in reporting occupational injuries, and then adopted by other
studies to compare different OlIl data sources in US 2, explain under-reporting of
Hispanic construction workers’ injuries 4, and discuss under-reporting of injury of
occupational light-vehicle user '°, alcohol-related accidents and injuries ¢ 7, sharp
injury of healthcare workers 8, and OIl in US 2. The concept of filter model has also
been introduced by National Institute for Occupational Safety and Health (NIOSH) as a
method to discuss validity and reliability of injury statistics in their Guide to Evaluating
the Effectiveness of Strategies for Preventing Work Injuries *° %,

To examine the process of each reporting mechanism and its association with
under-reporting, we adopted and modified Filter model of Webb et al. to break these
reporting mechanisms down into a series of filters 1°*2 including awareness of reporting

initiator, effective coverage of reporting mechanism, characteristics of reportable Oll,
2
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reporting incentive / disincentive, and determination of work-relatedness. Reporting
initiators must pass all the filters in path to complete reporting, and these filters are thus

obstacles causing under-reporting and focus of our study.

2.3 Filters in each type of reporting mechanism

According to types of reporting initiators and their incentive, reporting
mechanisms were categorized into three types, including OSH-Act-based reporting
mechanism (OBRM), compensation-based reporting mechanism (CBRM), and
medical-practice-based reporting mechanism (MBRM). We then discussed how these
five types of filters lead to under-reporting and accompanied selection bias in each type
of reporting mechanism and how these nine countries overcome them, along with
temporal or international comparison of yearly statistics on Oll as a supportive evidence.
Although these filers may have similar filtering effect on occupational injury and
occupational illness, however, because the definition of occupational injury’s
work-relatedness is relatively clear-cut and needs little awareness or further
determination, “awareness of reporting initiator” and ‘“determination of
work-relatedness” have little filtering effect and thus not discussed in reporting

occupational injury.
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Chapter 3  Results and Discussion

3.1 ldentified reporting mechanisms and yearly statistics

Among these nine countries, 17 reporting mechanisms, including 7 CBRMs, 6
OBRMs, and 4 MBRMs, are identified, and over half countries, six of nine, have more
than two types of reporting mechanism. Two countries, UK and Taiwan, have all three
types of reporting mechanisms. All 17 reporting mechanisms are listed in Table 5-1.

Except for the number of compensated occupational injury of Japan’s CBRM is
available only in 2012 and 2015, yearly statistics on Oll are available for all 17
reporting mechanisms. Because there is little difference between different years’
statistics on Oll, year 2016 and 2015 were chosen as representative for international
comparison of occupational injury and occupational illness, respectively. The numbers
of compensated or reported occupational injury and illness per million in 2016 and 2015
are shown in Figure 5-1 and Table 5-2. Number of cases varies greatly between different
countries, which is less likely to be merely explained by different industrial
characteristics. Under-reporting is a much more reasonable explanation, especially in

Eastern Asian countries with lowest incidence.

3.2  Compensation-based reporting mechanism(CBRM)

Seven countries (Taiwan, Japan, Korea, Australia, Germany, France, and UK)
adopt CBRM. In CBRM, the major reporting initiator is workers, who voluntarily report
to CBRM for claiming insurance benefits. Employers in France and Germany and
physicians in Germany are also required to report all compensable occupational injury

and listed compensable occupational illness, respectively, to their compensation
4
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insurances. In UK, CBRM is more like allowance than social insurance and applies to
all workers suffering from occupational illness with long-term disability.

There are five filters in CBRM.
1. Awareness of reporting initiator

For occupational illness, without awareness of the possibility of work-relatedness,
workers as reporting initiator, would not try to claim benefits from compensation
insurance ®. The awareness of workers may come from occupational safety and health
education, which could only be enhanced by providing on-job education or raising
social campaign. In 2007, Germany launched a campaign focusing on skin diseases,
which had a huge social impact and successfully raised the awareness of workers about
occupational skin diseases, and the notified case of suspected occupational skin diseases
went from 15543 in 2006 to 18348 in 2007, while the number of compensated
occupational skin diseases remained unchanged *.
2. Effective coverage of reporting mechanism

As shown in Figure 5-2, CBRMs in these seven countries have covered over half
of employed persons. UK and Germany has the highest coverage rates (all
workers/100% and over 97%), Taiwan, Japan, and Australia have acceptable coverage
rates (around 90%), while France and Korea have poor coverage rates (around 70%). In
contrast to relatively stable coverage rate in UK, France, Germany, and Australia,
insurance coverage in Taiwan, Japan, and Korea has gradually expanded since 2005,
especially in Korea, whose coverage rate went from 59.24% in 2011 to 70.26% in 2016.
The rapid expansion in Korea may be explained by a series of reforms since 2011,
focusing on covering employed workers form specific industry and atypical employed
workers 2L,

Difference in coverage rate could be explained by whether compensation insurance
5
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covers employed person from specific industry, like agriculture or public sectors, and
atypical employed person, like self-employee, dispatch worker, or contract worker.
These workers may be insured by other individual compensation insurance or totally not
insured. Good practices like system integration (Germany merging BGs and UKSs in
2007) ? or data integration (Safe Work Australia collecting insurance data from each
state) 2 of different compensation insurances, and voluntary participation in
compensation insurance (Korea, Taiwan and Japan) are possible solutions to expand
effective coverage of compensation insurance.

3. Characteristics of reportable Oll

Compensation insurances in four countries (Taiwan, Japan, Korea, and Germany)
require 4 or more days of incapability to claim benefits, while 1 or more days in France
and 1 or more weeks in Australia.

According to statistic from France’s CBRM in 2015 and UK’s OBRM in 2012 and
2013, cases of occupational injury with 1 to 3 days and 4 to 6 days of incapability
account for around 10% and 25% of total cases, which is a convenient way to evaluate
filtering effect of 4 days and 7 days of incapability.4 days of incapability (losing only
10% cases), rather than 7 days of incapability (losing 35% cases), is a better balance
between reporting burden and loss of cases.

Furthermore, considering difference in working days between part-time and
full-time workers, it is much harder for part-time workers to fulfil the same incapability
threshold. For example, 4 days of incapability actually means 4 weeks of incapability
for part-time workers who work only one day per week. Thus, to avoid extra
under-reporting and selection bias, it is necessary to adjust incapability threshold for
part-time workers. In Australia, the threshold is adjusted proportionally to working day

for part-time workers 24, If part-time workers only work one day per week, one day of
6
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incapability would be viewed as one week, which is reportable and compensable in
Australia’s CBRM.

For occupational illness, incapability threshold may have more complicated
filtering effect than the above situation. Workers with certain kinds of occupational
illness, like hearing loss and skin diseases, are usually still capable of working, and
workers suffering from these diseases could hardly claim benefits from compensation
insurance. In contrast, some occupational illness, like respiratory disease, usually leads
to severe incapability, and more likely to be reportable and compensable *. As shown in
Table 5-2, in most countries, numbers of compensated occupational skin diseases and
hearing loss are much lower than reported ones in MBRM, while numbers of
compensated occupational respiratory diseases are much higher.

However, in Germany, workers with occupational skin diseases could still claim
additional insurance benefits for individual prevention, medical rehabilitation and health
education, and most workers with occupational hearing loss could claim pension
benefits for permanent disability 1. Thus, numbers of compensated occupational hearing
loss and skin diseases in Germany are much higher than other countries.

4. Reporting incentive / disincentive

Workers often encounter economic loss due to medical expense and incapability to
work, and have to claim insurance benefits to maintain their daily life, especially for
economically disadvantaged workers 2, which makes CBRM an effective reporting
mechanism. If the economic loss could be covered by other funding, like National
Health Insurance or personal commercial insurance, worker would have less incentive
to claim benefits 2. In Korea, following the provision of additional insurance benefit,
like allowances for job training, return-to-work subsidies, job adaptation expenses, and

rehabilitation therapies 2°, there is a surge of incidence of compensated occupational
7
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injury and occupational illness, from 15251 and 603 per million in 2008 to 16850 and
691 per million in 2009, for enterprises with less than 5 workers.

However, once workers file a claim, employers may also encounter direct
(unshared employer responsibility for Oll compensation) or indirect economic loss
(elevated insurance premium, labor inspection, and further civil lawsuit) %, These
pressure, coming from employers, is an noteworthy disincentive for workers to claim
benefits 26, especially in Eastern Asian countries, where workers are less unionized and
empowered 2,

For cases of permanent disability or death, faced with serious incapability and
burdensome economic loss, workers’ incentive to claim benefits is usually strong
enough, regardless of how much pressure employers may put on them. However, for
cases of temporary disability, consisting of most compensated Oll, whether to claim
benefits may be impeded by pressure from employers 7. Thus, pressure from employers,
especially direct economic loss employers have to bear immediately, is an important
consideration for workers to claim benefits or not.

As showed in Table 5-3, compensation insurances in most countries (Japan, Korea,
Australia, Germany, and France) almost share all the compensation responsibility during
temporary disability, except for partial wage replacement during first 3 days to first 6
weeks 2 2781 However, compensation insurance in Taiwan apparently fails to share
employers’ responsibility. Employers in Taiwan have to bear 30-50% wage at least for
two years, which would definitely become a huge disincentive for workers to claim
benefits and account for under-reporting in Taiwan’s CBRM.

Due to the above difference in reporting incentive between Ol of different severity,
proportion of death in compensated injury could reflect filtering effect of “reporting

incentive / disincentive”, though the proportion may be affected by other factors, like
8
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industrial characteristics causing more death than minor injury. As shown in Figure 5-1,
the proportion is much higher in Eastern Asian countries, like Taiwan and Korea
(around 1.00%) than in other countries, like Australia (around 0.25%), Germany, and
France (around 0.10%).

In Taiwan, due to relative poor payment from National Health Insurance,
physicians also have incentive to claim medical expense from compensation insurance.
Some medical facilities systematically identify cases of occupational injury by asking
simple screening questions in department like emergency medicine or orthopaedics, and
become another important reporting initiator, yet only for occupational injury whose
work-relatedness is much more clear-cut.

5. Determination of work-relatedness

In CBRM, workers encounter great difficulties in proving work-relatedness, which
requires rigorous exposure assessment and solid epidemiologic evidences. There must
be a group of specialists, usually occupational specialists, whose profession is causal
relationship between occupation and illness, helping workers prepare necessary
documents to claim benefits from compensation insurance.

In US, several occupational health clinical centres provide diagnosis and treatment
of occupational disease, and a network of clinical centres even get funded by
compensation insurance to help recognize cases of occupational illness systematically 2°
%2 In Taiwan, Ministry of Labor also funds the establishment of Network of
Occupational Diseases and Injuries Service, and thus 81 hospitals have department of
occupational medicine providing outpatient services for workers seeking recognition of
occupational illness °. Along with the number of funded weekly outpatient clinics and
first outpatient visits in this network going from 142 and 1777 in 2008 to 225 and 7374

in 2015, the number of compensated occupational illness per million went from 40.95 in
9
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2008 to 87.07 in 2015.

For occupational specialists, occupational exposure is indispensable in evaluating
work-relatedness, yet specialists usually have to take great efforts to obtain reliable
information via history taking, workplace visiting or environmental measurements,

especially without full co-operation from employers !

. On one hand, obligatory
workplace monitoring and local epidemiological studies focusing on high-risk
workplace could provide some information in advance ! & 3; on the other hand, all
countries also have a prescribed list of occupational illness, to spare efforts in
determination of work-relatedness. Workers with listed diagnosis and associated
occupational exposure are generally viewed as cases of occupational illness, and the
listed diagnosis is far more likely to be recognized than the unlisted one *. Thus, how
many diseases is included in one country’s prescribed list is an important filter, even in
countries where unlisted diagnosis could be recognized case by case. According to the
statistic from Germany’s CBRM, cases of compensated occupational skin diseases went
from 646 in 2014 to 2151 in 2015, which could be explained by inclusion of
UV-radiation-related occupational skin cancer into prescribed list of occupational illness
in 2015.

Furthermore, France also set well-defined recognition criteria for the listed
diseases, and workers fulfilling these criteria would even be automatically recognized as
occupational illness by compensation insurance, especially for musculoskeletal diseases
! Similarly, to facilitate early treatment and intervention, Australia also waives off some
strict recognition process in evaluating work-relatedness of musculoskeletal diseases.
Additionally, Korea also set well-defined recognition criteria for occupational vascular

diseases, to facilitate recognition of Karoshi 2. As shown in Table 5-2, this may explain

why France and Australia have most compensated musculoskeletal diseases and Korea
10
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has far more compensated vascular diseases than Japan and Taiwan.
3.3 OSH-Act-based reporting mechanism(OBRM)

Six countries (Taiwan, Japan, Singapore, Australia, US and UK) adopt OBRM. In
OBRM, the major reporting initiator is employers, who obligatorily report to OBRM for
fulfilling statutory reporting duty.

Among these six countries, most countries mandate employers to report only
occupational injury, yet employers in Japan and US are still required to report all
reportable Oll in OBRM. However, employers’ poor incentive to fulfil reporting duty
and inability to identify work-relatedness of workers’ illness both lead to
under-reporting of occupational illness . In Japan, number of reported occupational
illness in OBRM is only half of the number in CBRM. In US, OBRM adopts sampling
and estimation to compromise employers’ weak incentive by relieving their reporting
burden, yet only gross incidence of four types of illness, including skin diseases,
respiratory diseases, chemical agents, and hearing loss, could be obtained 34
Considering these limitations, UK concludes that OBRM is not suitable for surveillance
of occupational illness, and revised its OSH Act and largely narrowed down employers’
reporting duty in 2012. Meanwhile, they sought alternative data source and replaced
OBRM with MBRM **. Thus, the following discussion would be focused on OBRM in
reporting occupational injury.

In OBRM, employers have to report occupational injury in a short time, and
statistics are thus more real-time and permitting early intervention upon notification.
Australia only mandates employers to report fatal occupational injury, and only partial
employers in US (limited to high-risk enterprises with 10-20 or more workers) and

Taiwan (limited to enterprises with 50 or more workers) have reporting duties, making

11
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OBRM in these two countries more like sampling and estimation, rather than counting
every cases.

There are three filters in OBRM, and filtering effect of “effective coverage of
reporting mechanism” and “characteristics of reportable OII” is quiet similar to CBRM.
Generally, effective coverage of OSH Act is slightly larger than compensation insurance,
and only special workplace, like army (Singapore and Australia), household worker
(Japan), and offshore worker (Australia) are excluded. Incapability thresholds in
different countries” OBRM also range from 1 or more days (Taiwan and US), to 4 or
more days (Japan and Singapore), to 7 or more days (UK).

As for “reporting incentive / disincentive”, compared with employees actively
reporting their OIl for claiming benefits in CBRM, employers passively report
employee’s OII for fulfilling reporting duties, only if breach of reporting duty would be
uncovered by labor inspection or supervision from unionized workers and leads to
serious punishment. Thus, employers’ poor reporting incentive leads to serious
under-reporting in OBRM, especially minor injury which is less inspected. For example,
Eurostat has concluded that insurance based systems (namely CBRM) have higher
reporting level than systems based on the legal obligation of the employer to notify the
accidents (namely OBRM) due to poor reporting incentive *°. Based on Eurostat’s
metadata on accidents at work, compared with estimated reporting level of 100% in
Germany and almost 100% in France except some industries, estimated reporting level
of UK’s OBRM is only 47%, and minor injuries are especially under-reported *’. As
shown in Figure 5-1, proportion of death in reported injury also reflects filtering effect
of “reporting incentive / disincentive” in OBRM, and the proportion is much higher in
UK (around 0.20%) than in France (0.09%) and Germany (0.05%).

In addition, electronic system has been adopted to reduce reporting burden.
12
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Singapore’s iReport, encompassing all reporting mechanism for all kinds of reporting
initiators in a user-friendly one-stop system, is a good example. Cases reported via
iReport had rapidly increased from 50% of total cases in 2006 to 90% in 2009. Right
now, iReport is the sole reporting channel, which has greatly reduced reporting burden.
Similar electronic system has also been adopted by many countries (Taiwan, UK,

Germany, and France) in various types of reporting mechanisms 1693839,

3.4  Medical-practice-based reporting mechanism(MBRM)

Four countries (Taiwan, Singapore, France and UK) adopt MBRM. The major
reporting initiator is physicians, who may voluntarily or obligatorily report their
patients” occupational illness for fulfilling statutory reporting duty(Singapore) © 40 39 33,
fulfilling administrative reporting duty(Taiwan), or seeking information feedback for
clinical decision-making (France and UK) 3. There are three filters in MBRM.

1. Awareness of reporting initiator

Similar to workers’ awareness in CBRM, the awareness of physicians also plays an
important role in MBRM 2 1. One meta-analysis in 2016 found moderate-quality
evidence that a reminder message of legal obligation, rather than reporting bonus, could
significantly encourage physician reporting (RR: 1.32, 1.05-1.66) “.. Another
intervention study in 2008 shows that educational programme could enhance
physicians’ incentive to report occupational illness 2.

2. Reporting incentive / disincentive

Contrary to CBRM, where workers usually have strong incentive to claim benefits,

the major challenge in MBRM is how to motivate physicians’ reporting incentive *.

Although clinical practice is mostly treatment-oriented, evaluation and determination of

13
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work-relatedness sometimes becomes part of medical practice, like recognition of
occupational illness for claiming benefits or filing civil lawsuits, seeking medical
advices on prevention and control of occupational illness, and taking statutory health
examination for special occupational exposure. When motivated or required to report
occupational illness, physician may report these handy cases®® 4043,

In France, general physicians can consult occupational specialists in university
hospital to make clinical decisions, which becomes reported cases in MBRM at the
same time . The reasons for consultation in 2012 and 2013 included occupational
diagnosis (around 50% of total consultation), opinion on fitness for work, career
guidance or reclassification (around 20%), occupational diseases monitoring (12%). In
UK, to eradicate causative agents or risk factors, including occupational aetiologies,
specialists are interested in information about work-relatedness between exposure and
diseases, like material and asthma/dermatitis, movement and musculoskeletal diseases,
or event and mental diseases, provided by database of UK’s MBRM *4. Different from
traditional incentive, these information feedbacks further encourage physician reporting
by helping their clinical decision-making, which is itself a part of medical practice.

However, in UK, even with information feedback, there is still a sign of reporter
fatigue 2. Core reporters, who must report all the reportable occupational illness in the
whole year, tend to report fewer cases than sample reporters, who just report in one
month, and the reported cases also become fewer over years of participation *°. To
compromise physicians’ weak incentive, UK’s MBRM adopts sampling and estimation
to reduce reporting burden. Although the problem of under-reporting may be corrected
by precise estimation, however, only gross incidence of four types of diseases, including
skin diseases, respiratory diseases, musculoskeletal diseases, and mental diseases, could

be obtained through sampling and estimation “°, which is much less informative than
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counting every cases.

Although MBRM does not exclude any workers, how many. physicians are
motivated to report actually determines MBRM’s effective coverage “¢. Considering
limited number of occupational specialists and patients they visit, cooperation between
different specialties is necessary in MBRM. In UK’s MBRM, occupational specialists
reported 404 cases of skin diseases and 158 cases of respiratory diseases in 2010, while
dermatologists reported 1789 cases of skin diseases and chest physicians reported 1811
cases of respiratory diseases. Thus, inclusion of physicians other than occupational
specialists, via direct participation of other specialists (UK), referral (Singapore), or
consultation (France), may be an important element to expand effective coverage of
MBRM.

3. Determination of work-relatedness

The major strength of MBRM s relatively flexible scheme for determination of
work-relatedness. Contrary to CBRM, whose determination of work-relatedness is
closely related to compensation responsibility and insurance requirement, specialists in
MBRM can freely report all the suspected cases without filters mentioned in CBRM 4,

As shown in Table 5-2, compared with CBRM, more cases of hearing loss, skin
diseases, and mental diseases are reported in MBRM without the filtering effect of
“characteristics of reportable OII” and “determination of work-relatedness”, and less
cases of respiratory diseases and musculoskeletal disease, which is often compensated
in CBRM, is reported in MBRM. As a complementary reporting mechanism to CBPM 4,
MBRM covers cases not adequately compensated by CBRM (Taiwan, France, and UK)
or replaces CBRM (Singapore, where there is no CBRM). However, if the scope and
role of MBPM is not properly set up, this precious flexibility would lead to duplication

between different reporting mechanisms. In Taiwan, MBRM’s reporting flexibility is
15
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largely limited and could hardly cover non-compensable cases, and highly overlapping
between MBRM and CBRM becomes unnecessary reporting burden and brings little

benefit.

3.5 Design of two-way reporting

For occupational injury, three countries (Japan, Germany and France) adopt design
of two-way reporting, which means that CBRM and OBRM share similar filters and
covering similar group of occupational injury. By adopting two-way reporting, in one
hand, the authorities concerned could use data from CBRM to check whether employers
comply with OSH Act and overcome employers’ poor reporting incentive; in the other
hand, real-time data from OBRM could permit timely intervention and further pick up
under-reported cases in CBRM. For example, the numbers of compensated/reported
occupational injury in Japan are 119131/119576 and 116743/117910 in 2012 and 2015,
proving that two-way reporting could overcome filters in both reporting mechanisms .

The design of two-way reporting is also adopted by the surveillance of
occupational illness in Germany. CBRM in Germany also mandates physicians to report
suspected cases of occupational illness, bringing features of MBRM. Physicians could
not only fulfil his/her statutory obligation but also get reporting bonus per case reported.
In fact, most compensated cases are reported by physicians, followed by social
organization (20%), workers (10%), and employers (3%) ®. The design of two-way
reporting has both strengths of CBRM and MBRM. While workers still have strong
incentive to claim benefits, physicians could still report relatively freely according to

their own professional judgement %,

16

doi:10.6342/N'TU201900609



3.6  Limitations

Although filter model of Webb et al. has been adopted and introduced by NIOSH
and many other previous studies as methods to analyse and discuss sources of
under-reporting, most study targets of these studies is injuries rather than illness 32,
and only one study’s study target include occupational illness 2. Thus, some special
filters, like stigma of occupational illness, may not be included in our modified filter
model.

Besides, other databases, like occupational health examination database, death
registry, and cancer registry, could also become important Oll reporting mechanisms.
However, reported cases in these databases usually fail to meet the definition of
occupational injury or illness, for example, abnormal health examination only stands for
suboptimal health rather than illness, and lack of solid evaluation of work-relatedness in
death/cancer registry, and thus not included in our study targets.

Finally, although we already include all the searchable online literature to identify
and characterize all the active OIl reporting mechanisms in these nine countries,
language barrier and lack of other literature source may still be important limitations of

our study.
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Chapter 4 Conclusions

There are three types of reporting mechanism, CBRM, OBRM, and MBRM.
CBRM is the major reporting mechanism in most countries *8. However, the purpose of
our study is not the comparison of generosity of compensation insurance. OBRM and
MBRM, as complementary reporting mechanism, are also important data source. In fact,
most countries adopt more than one type of reporting mechanism, and even in countries
without reporting mechanism other than CBRM, like Germany, there are still features of
OBRM or MBRM by adopting two-way reporting. Due to different filtering effects,
each type of reporting mechanism covers different Oll and has its own irreplaceable
role in Oll surveillance system.

For authorities concerned, to construct an ideal surveillance system, establishing
other well-functioned complementary reporting mechanisms, which is the strategy
adopted by UK *° is as important as enhancing permeability of each reporting
mechanism’s filters.

Researchers must bear in mind that each reporting mechanism has its own filters
and accompanied selection bias. It is important to get familiar with OIll coverage of
certain reporting mechanism before utilization of reported statistics, and pooling data
from more than one reporting mechanisms may be necessary for a more comprehensive

picture of OII.
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Chapter 5 Tables and Figures

Table 5-1. List of 17 Identified Active Reporting Mechanisms in Nine countries

Name Country  Type Official websites and Data-releasing websites

Labor Insurance (25 T.{##%) Taiwan CBRM  https://www.bli.gov.tw/
https://www.0sha.gov.tw/1106/1164/1165/1168/

Occupational Injury (8 E4p5t4d  Taiwan OBRM  http://injury.osha.gov.tw/inj1005.aspx

R4 AE S 2%5) https://www.osha.gov.tw/1106/1164/1165/1168/

Network of Occupational Diseases and Taiwan MBRM  https://tmsc.osha.gov.tw/

Injuries Service (NODIS)

Industrial Accident Compensation Japan CBRM  https://www.mhlw.go.jp/stf/seisakunitsuite/buny

Insurance (55 {8)E S8 ERHE RIR) a/koyou_roudou/roudoukijun/hoken/980916 1.h
tml
https://www.mhlw.go.jp/stf/seisakunitsuite/buny
a/koyou_roudou/roudoukijun/gyoumu_00531.ht
ml

Fatal Accidents Reports (JETS$ZE#;  Japan OBRM  https://www.mhlw.go.jp/stf/seisakunitsuite/buny

£2), Workers” Accidents Reports (37 a/koyou_roudou/roudoukijun/anzen/toukei.html

{5 9L (B R 25), Reports of https://www.jisha.or.jp/english/statistics/index.ht

Occupational diseases (Z4£75_ =5/ ml

i)

Workers” Compensation Insurance Korea CBRM  http://www.easylaw.go.kr/CSM/SubCcfCmd.laf

(A ARYSH 2 AL &) ?csmSeq=1059
https://www.kosha.or.kr/board.do?menuld=554
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https://www.bli.gov.tw/
https://www.osha.gov.tw/1106/1164/1165/1168/
http://injury.osha.gov.tw/inj1005.aspx
https://www.osha.gov.tw/1106/1164/1165/1168/
https://tmsc.osha.gov.tw/
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/hoken/980916_1.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/hoken/980916_1.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/hoken/980916_1.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/gyoumu_00531.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/gyoumu_00531.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/gyoumu_00531.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/anzen/toukei.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/koyou_roudou/roudoukijun/anzen/toukei.html
https://www.jisha.or.jp/english/statistics/index.html
https://www.jisha.or.jp/english/statistics/index.html
http://www.easylaw.go.kr/CSM/SubCcfCmd.laf?csmSeq=1059
http://www.easylaw.go.kr/CSM/SubCcfCmd.laf?csmSeq=1059
https://www.kosha.or.kr/board.do?menuId=554

Work accident reporting — Employer /  Singapore

Workplace occupier (iReport)

Work accident reporting - Treating Singapore

doctor (iReport)

Australian Workers’ Compensation Australia
Statistics
Notifiable fatalities monthly report Australia

Injuries, Ilinesses, and Fatalities (IIF)  US

The Health Insurance - Occupational France
Risks (L'Assurance Maladie — Risques
professionnels)

The National Occupational illness France
surveillance and Prevention Network

(RNV3P)

German Social Accident Insurance Germany
(DGUV))

Industrial Injuries Disablement Benefit UK

(1IDB)

OBRM

MBRM

CBRM

OBRM

OBRM

CBRM

MBRM

CBRM

CBRM
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https://www.mom.gov.sg/workplace-safety-and-

health/work-accident-reporting

http://stats.mom.gov.sg/Pages/Workplace-Safety

-and-Health-Tables2017.aspx

https://www.mom.gov.sg/workplace-safety-and-

health/work-accident-reporting

http://stats.mom.gov.sg/Pages/Workplace-Safety

-and-Health-Tables2017.aspx

https://www.safeworkaustralia.gov.au/collection

{australian-workers-compensation-statistics

https://www.safeworkaustralia.gov.au/collection

[notifiable-fatalities-monthly-report

https://www.bls.gov/iif/

http://www.risquesprofessionnels.ameli.fr/accuei

[.html

https://www.anses.fr/en/content/rnv3p-national -

network-monitoring-and-prevention-occupationa

I-diseases

https://www.dguv.de/de/index.jsp

https://www.gov.uk/industrial-injuries-disablem

ent-benefit

http://www.hse.qgov.uk/statistics/tables/#iidb
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https://www.mom.gov.sg/workplace-safety-and-health/work-accident-reporting
https://www.mom.gov.sg/workplace-safety-and-health/work-accident-reporting
http://stats.mom.gov.sg/Pages/Workplace-Safety-and-Health-Tables2017.aspx
http://stats.mom.gov.sg/Pages/Workplace-Safety-and-Health-Tables2017.aspx
https://www.mom.gov.sg/workplace-safety-and-health/work-accident-reporting
https://www.mom.gov.sg/workplace-safety-and-health/work-accident-reporting
http://stats.mom.gov.sg/Pages/Workplace-Safety-and-Health-Tables2017.aspx
http://stats.mom.gov.sg/Pages/Workplace-Safety-and-Health-Tables2017.aspx
https://www.safeworkaustralia.gov.au/collection/australian-workers-compensation-statistics
https://www.safeworkaustralia.gov.au/collection/australian-workers-compensation-statistics
https://www.safeworkaustralia.gov.au/collection/notifiable-fatalities-monthly-report
https://www.safeworkaustralia.gov.au/collection/notifiable-fatalities-monthly-report
https://www.bls.gov/iif/
http://www.risquesprofessionnels.ameli.fr/accueil.html
http://www.risquesprofessionnels.ameli.fr/accueil.html
https://www.anses.fr/en/content/rnv3p-national-network-monitoring-and-prevention-occupational-diseases
https://www.anses.fr/en/content/rnv3p-national-network-monitoring-and-prevention-occupational-diseases
https://www.anses.fr/en/content/rnv3p-national-network-monitoring-and-prevention-occupational-diseases
https://www.dguv.de/de/index.jsp
https://www.gov.uk/industrial-injuries-disablement-benefit
https://www.gov.uk/industrial-injuries-disablement-benefit
http://www.hse.gov.uk/statistics/tables/#iidb

Reporting of Injuries, Diseases and UK OBRM  http://www.hse.gov.uk/riddor/index.htm
Dangerous Occurrences (RIDDOR) http://www.hse.gov.uk/statistics/tables/#iidb
The Health and Occupation Research UK MBRM  http://research.omh.manchester.ac.uk/epidemiol
Network (THOR) 0gy/COEH/research/thor/
http://www.hse.gov.uk/statistics/tables/#iidb
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http://www.hse.gov.uk/riddor/index.htm
http://www.hse.gov.uk/statistics/tables/#iidb
http://research.bmh.manchester.ac.uk/epidemiology/COEH/research/thor/
http://research.bmh.manchester.ac.uk/epidemiology/COEH/research/thor/
http://www.hse.gov.uk/statistics/tables/#iidb

Table 5-2. Cases of Compensated/Reported Occupational Iliness per Million in Nine

Countries by Disease Category in 20152

Chem Phys Infecti Respira Vascu
Musculo Skin Total
ical ical Hearing ous tory lar Mental
-Skeletal Disease (others
Agent Age Loss Disea Disease Disea Diseases
Diseases S included)
S nts ses S ses
Taiwan(C) 0.71 50.19 0.00 0.18 0.36 12.50 063 741 0.27 87.07
Taiwan(M) 2.68 5447 1.61 11556  0.27 8.31 1045 170 0.54 200.21
Japan(C) 151 20.75 6.29 456  2.92 20.64 025 3.94 7.40 68.54
10.7
Japan(O) 3.92 6.57 011 3.15 3.94 NA 114 0.89 31.82
9
Korea(C) 1.97 128.39 7.56 1434 297 43.53 0.69 2444 2.43 232.73
11.6
Singapore(M)  0.93 14153 231.84 NA 2.33 4143 NA NA  435.29
4
Germany(C) 14.90 29.72 1.04 15458 2410 13454 53.49 NA NA 417.85
Germany(C+) 15.24 3345 1.04 15458 2410 13454 547.85 NA NA 923.85
France(C) 17.60 1672.84 6.55 30.24 6.77 157.74 10.94 NA NA  1928.55
France(M)° NA 68.54 NA NA 176 44.12 26.61  5.03 81.23 367.28
Australia(C) 4454  1456.57 NA 12.30 24.60 17.81 36.48  8.06 520.02 2363.00
20.3
UK(C) NA 36.87 3.21 NA 14234 1.44 NA NA 205.49
6
UK(M)¢ NA 9260.00 NA NA NA 640.00 560.00 NA 5020.00 16330.00
us(o)¢ 16.80 NA NA 131.02 NA 11556 190.14 NA NA 417.85

a. The abbreviations used are: C, compensation-based reporting mechanism (CBRM); C+,
compensation-based reporting mechanism with additional insurance benefit for individual prevention,

medical rehabilitation and health education; M, medical-practice-based reporting mechanism

(MBRM); O, OSH-Act-based reporting mechanism (OBRM)
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The number of compensated/reported occupational illness comes from yearly statistics on Oll of each
reporting mechanism. The detailed data-releasing websites are listed in Table 5-1. The number of
employed persons comes from labour statistics of ILO. Due to inconsistent disease categorization in
the released data, there may be minor misclassification between disease categories

Due to data limitation, the number in each disease category is approximated by multiplying total
number of confirmed cases with disease distribution of suspected cases

MBRM in UK and OBRM in US rely on sampling and estimation, rather than counting all the cases
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Table 5-3. The unshared employer responsibility for compensation of Oll during

temporary disability in six countries 2273
Insurance
Duration of Employer Unshared
benefit
Temporary responsibility employer
temporal
Disability in labor law responsibility
disability
First 3 days 100% Wage NA 100% Wage
Taiwan 1% Year 100% Wage 70% Wage 30% Wage
2" Year 100% Wage 50% Wage 50% Wage
First 3 days 60% Wage NA 60% Wage
Japan
1.5 Years 60% Wage 80% Wage 0%
First 3 days 60% Wage NA 60% Wage
Korea
2 Years 60% Wage 70% Wage 0%
First 1-2 1/2 100% Wage NA 100%
Australia  weeks 1/2 NA 100% Wage 0%
2" Year NA 75-80% Wage 0%
First 28 days NA 60% Wage 0%
France
MMI NA 80% Wage 0%
First 6 weeks 100% Wage 80% Wage 20% Wage
Germany
15 Yearsor MMI NA 80% Wage 0%
24
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Figure 5-1. Cases of Compensated/Reported Occupational Injury per Million and

Proportions of Death in Compensated/Reported Injury in Eight Countries in 2016

1.20% 25000.00
1.00%
° 20000.00

0.80%

15000.00
0.60%

10000.00
0.40%

5000.00
0.20%
0.00% 0.00

mmm Incidence rate  ==@==Proportion of death

The abbreviations used are: C, compensation-based reporting mechanism (CBRM); M,
medical-practice-based reporting mechanism (MBRM); O, OSH-Act-based reporting mechanism
(OBRM); 4+ Days/1+Weeks, 4+ Days/1+Weeks incapability threshold; NA, incapability threshold
not defined as days

The number of compensated/reported occupational injury comes from yearly statistics on Oll of each
reporting mechanism. The detailed data-releasing websites are listed in Table 5-1. The number of
employed persons comes from labour statistics of ILO. Statistics on occupational injury from Japan’s
CBRM is only available in 2012 and 2015.

OBRM in Australia is limited to reporting of occupational fatalities

25

doi:10.6342/N'TU201900609



Figure 5-2. The coverage of compensation insurance of Oll in six countries from 2005

to 20162
100%
i o
90% /_ - ———
80%

70% /-
60%
50% /

40%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

— OrEa s apan s T 3iWan France

—— (GErTTANY —AUStralia e— O

The number of insured persons comes from yearly statistics on Oll of each reporting mechanism. The
detailed data-releasing websites are listed in Table 5-1. The number of employed persons comes from
labour statistics of ILO

b. CBRM in UK is more like allowance and applies to all workers
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