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ABSTRACT

Occupational physicians are faced with the challenge of estimating the contribution of occupational and non-
occupational risk factorsto a particular work-related illness for workers' compensation. This paper proposes guidelines
for occupational physicians to evaluate claims for presentation to a compensation board. Occupational bladder cancer
was taken as an example. Relevant literature was obtained and reviewed. A worksheet was designed to record pertinent
information on occupational illness. The procedure for handling a claim is described. Failure to follow such an

approach may lead to gross inequities.
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W orkers are subjected to occupationa illnesses
and injuries during the course of their
employment as aresult of exposure to work hazards.
In Europe, legidation used was established in the
eighteenth  century requiring employers to
compensate the injured worker. To date most
countries all over the world has a Workmen's
Compensation Board (WCB). In Saudi Arabia,
most of the employees are covered by the Genera
Organization for Socia Insurance (GOSI), which
became effective from May 1, 1982. However, a
lesser number of employees working in shops or
small establishments are covered under Saudi Labor
Law of 1998. Prior to the inception of GOSI, the
entire workforce was governed under the Labor
regulations of 1947. Compensation includes
medical care, and temporary total disability benefit
(injured worker unable to work on a temporary
basis; hence, they are entitled to receive 100% of
their daily wage through GOSI).*

On the other hand, the injured worker may
receive permanent total disability (PTD).
Permanent total disability defined as the injured
worker is unable to do any meaningful work on
permanent basis, hence they are entitled to receive

100% of the basic salary! Occupational physicians
are faced with the challenge of estimating the
contribution of occupational and non-occupational
risk factors to a particular work-related illness. This
situation arises when workers compensation is
involved. The objective of this paper isto propose a
format to find out the causality of occupational
illness in a particular case. In this paper,
occupational bladder cancer is taken as an example.
Urinary bladder cancer constitutes 2% of all
malignant tumors.2 Bladder cancer can be attributed
to both occupational and non-occupational causes.
It is estimated that 20% of bladder cancer patients
were due to occupational causes34 Over 90% of
bladder cancers are transitional cell type,
approximately 6-8% are squamous cell type, and the
remainder is adenocarcinomas. The most common
presenting symptom of bladder cancer is painless
hematuria, which accounts for 80% of cases. Other
symptoms include abdominal pain, mass, increased
urinary frequency, dysuria, urgency and nocturia.
The definitive diagnosis of bladder cancer is made
by cystoscopy and biopsy of the suspicious area*s
No bladder cancer study appears complete without
an estimate of the relative contributing risk factors
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for bladder cancer in non-occupational compared to
the occupational ones.

Non-occupational risk factors include a) age - the
incidence of bladder cancer increases with age;
being more common in the 60-70 age group. The
diagnosis of urinary bladder cancer israre below the
age of 45. Cases of bladder cancer below the age of
50 should raise the suspicion of an occupationa
relationship; b) gender - the male to female ratio
is 3:1. This difference in gender can be explained
by increased smoking and occupational exposure
among men;*® c¢) family history of bladder
cancer-cytogenic abnormalities involving
chromosomes 1, 5, 7, 9 and 11 have been identified
with bladder cancer. Furthermore, the gene
expression of "ras" correlates with the prognosis and
histological grade of bladder cancer.z*+ Two of the
enzymes involved in the detoxification of
arylamine, glutathione S-transferase Mu and
N-acetyltransferase, are genetically controlled;© d)
smoking - this is the most important known cause of
bladder cancer in men and women. Thirty-nine to
seventy-eight percent of bladder cancer is attributed
to smoking* The relative risk of bladder cancer
among smokers is twice that of nonsmokersi?
Cigarettes have been found to contain severa
bladder carcinogens which include:
beta-naphthylamine, aminostilbene, o-nitrotoluene,
dimethylnitrosamine, aminofluorine, o-toluidine,
and di-n-butylnitrosamine. The presence of these
carcinogens has been reported in animal tests as
organ specific, and which is capable of producing
tumors in the bladder;® €) recurrent renal stones -
these have been implicated as causes of bladder
cancer in epidemiological studies. The type of
bladder cancer resulting from recurrent rena calculi
is squamous cell type;34 f) recurrent upper urinary
tract infection - schistosomiasis has been reported to
cause sguamous cell carcinoma of the urinary
bladder, and there is evidence that other urinary
tract infections may increase the risk of bladder
cancer;*¢ g) analgesic abuse - excessive ingestion of
analgesic agents containing phenacetin increases the
risk of transitional cell carcinoma of the urinary
bladder;2356 h) cyclophosphamide usage - a
long-term administration of cyclophosphamide has
been found to increase the risk of bladder cancer.
Cyclophosphamide is metabolized to acrolein and
phosphoramide, and both are incriminated in the
causation of bladder cancer;* i) hair dye usage -
Occupational exposure to hair dyes by hairdressers,
barbers and beauticians are associated with
increased risk of bladder cancer. The relative risk
was estimated to be 1.4 (183 observed versus 129
expected). Recent epidemiological review
concluded there was no association between modern
hair dye exposure and bladder cancer;® j) others -
alcohol, excessive coffee drinking and use of
artificial sweeteners has been reported, in some
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epidemiological studies, to increase the risk of
bladder cancer. However, these studies have
methodological problems, which are biased and
confounding in nature. Indeed, a recent critical
review of the literature did not find any strong
evidence for these associations.416

Occupational risk factors include chemicals
reported by International Agency for Research on
Cancer (IARC)Y as bladder carcinogens as
follows: @ Known bladder carcinogens -
naphthylamine (apha and beta), benzidine,
4-aminobiphenyl. b) Probable/suspected bladder
carcinogens - benzidine - based dyes,
p-chloro-o-toluidine, 4,4-methylene-bis
(2-chloroaniline), C) Possible bladder
carcinogens-auramine, ortho-toluidine,
4,4-methylene-bis(2-methylaniline),
orthonitrotoluene, 3,3-dichlorobenzidine,
3,3-dimethoxybenzidine.

The following industrial processes were found to
be associated with an increased risk of bladder
cancer2#» @) Rubber industry - there is an
increased risk of bladder cancer in the rubber
industry from exposure to aromatic amines. In
addition, exposure to Argerite white in these
workers has reportedly been associated with bladder
cancer. Argerite white contains beta-naphthylamine
in small quantities ranging from 20-50 ppm. b)
Coal gasification - these workers have an increased
risk of bladder cancer as a result of exposure to
polycyclic aromatic hydrocarbons (PAH). ¢)
Magenta manufacture - there is an increased risk
from exposure to magenta precursors, such as
orthotoluidine. d) Leather workers - these workers
have an increased risk for bladder cancer from
exposure to chlornaphazine. €) Drill press operators
- there is an increased risk from exposure to
methylene- dianiline. f) Petroleum workers and
hairdressers - exposure to phenacetin-containing
compounds results in an increased risk of bladder
cancer. The latency period between the initia
occupational exposure and the development of
bladder cancer is quite variable with a mean of 20
years, and range of 4-40 years.*3t When there is
exposure to more than one carcinogen, such as
smoking and an occupational carcinogen, both
exposures may contribute to the development of
urinary bladder cancer.

The investigator obtained relevant literature on
bladder cancer through a Medline search.
Information on bladder cancer was also located in
bibliographic data bases such as Toxline, Toxnet,
NIOSHTIC, Chemica Carcinogenesis Research
Information System, containing information on
mutagenicity and carcinogenicity ‘on line’. The
literature on bladder cancer was reviewed. An
appropriate methodology was chosen after careful
review of the available literature. A worksheet was
designed to record pertinent information about
bladder cancer (Appendix 1).
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Procedure for handling bladder cancer
claims. Work related bladder cancer claims are
referred to the workers' compensation board. When
occupationa physicians were asked to estimate the
contribution of occupational and non-occupational
risk factors of bladder cancer, the following points
were noted: The relevant medical history of the
injured worker should be obtained and the diagnosis
must be verified. A detailed lifetime work history
and job description should be obtained for each job
held. Work exposures should be determined
through breskdown of all possible chemicas of
concern by product names, manufacturers and
Material Safety Data Sheet, any available
government reports, and industrial hygiene data
The appropriate latency period should aso be
estimated. Non-occupational and occupational risk
factor should be determined by reviewing the claim.
The relative contributions of each of the risk factors
are based on the available scientific evidence in
conjunction with the exposure assessment. A
decision should be made to either accept or reject
the claim. A problem arises when there is a gray
area in relation to the contribution of occupational
factors that are not well documented in the
literature, or the exposure assessment is not clear.
In such cases, the medical opinion is rendered to the
adjudicator after careful and critical review of the
literature. In this case, the probability of each risk
factor for bladder cancer, either occupational (for
example aromatic amines), or non-occupational (for
example smoking), can be estimated from the
relative risk of each risk factor using a formula
proposed in previous papers32®  The etiologic
fraction among exposed (EFE) can thus be
caculated for each independent risk factor, and
these values can then be estimated to facilitate the
evaluation of the claim. Causdlity is not determined
based on epidemiological studies only. The
Bradford Hill criteria are used to determine
causality.

Limitations of cancer evaluation. 1) Methods
of assessing carcinogenicity and principles of
epidemiologica studies are not meant to apply for
assessment of individual cases. 2) Occasionally
there are incomplete records of work exposure,
especially in cancer with along latency period. For
example, records of previous employers are not
available or no longer exist. 3) There may be
limited or insufficient data on the carcinogenicity of
a particular exposure. 4) There are controversial
issues regarding the role of endogenous mutagensin
carcinogenicity, and the threshold level and dose of
exposure in the causation of occupational
carcinogens.

Although the development of approach to
evaluate a claim of bladder cancer can be complex,
failure to follow such a planned approach may lead

to gross inequity. | hope that this work in this area
will assist occupational physicians to evaluate cases
of occupational bladder cancer. Indeed, the same
principles could apply to evaluate any work-related
illness. On the other hand, occupational bladder
cancer is clearly linked to specific exposure and is
amenable to prevention. The occurrence of
occupational bladder cancer should serve as a
sentinel health event, which should signal the need
to reexamine preventive practices in the workplace.

Further research, such as metaanaysis or
epidemiological studies, is needed for the proper
assessment of occupational and non-occupational
risk factors for bladder cancer. A formulation of
workers compensation decision rules, or guidelines
for work-related illnesses, may be considered in
future projects.
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Appendix 1
Bladder cancer worksheet

Claim number: Date of claim:

Employer (Industry):

Job title:

Work duties:

Date of hire: Duration of employment in years:

Symptoms related to bladder cancer:

1. Hematuria: 2. Pain: 3. Others:
Date of first symptom: Date of diagnosis:
Diagnosis confirmed by histological specimen: 1. Yes: 2. No:

Cell type of bladder cancer:
1. Transitional: 2. Squamous: 3. Adenocarcinoma:
Non-occupational risk factors:
1. Age
2. Gender: 1. Mae 2. Femae

3. Family history of bladder cancer:
1. Yes 2. No 3. Not available

4. Smoking history:
1. Smoker 2. Non-Smoker 3. Previous Smoker 4. Not Known

Duration of smoking in years: Date stopped smoking:
5. Recurrent rend stones: 1. Yes 2. No 3. Notavailable

6. Recurrent upper urinary tract infection:
1. Yes 2. No 3. Notavalable

7. History of analgesic abuse:
1. Yes 2. No 3. Notavalable

8. History of cyclophosphamide usage:
1. Yes 2. No 3. Notavalable

©

. History of hair dye usage:
1. Yes 2. No 3. Notavalable

Occupational risk factors:

. Naphthylamine (Alpha and Beta)

. Benzidine

. 4-Aminobiphenyl

. Benzidine-based dyes

. P-chloro-o-toluidine

. 4,4-methylene-bis (2-chloroaniline)
. Auramine

. Ortho-toluidine

. 4,4-methylene-bis (2-methylaniline)
10. Orthonitrotoluene

11. 3,3-dichlorobenzidine

12. 3,3-dimethoxybenzidine

OCoOoO~NOUR_WNE

Individual exposure assessment:

1. Biological monitoring 2. Hygienedata 3. Material safety datasheet 4. Work history 5. Others
Status of bladder cancer claim: 1. Allowed 2. Denied 3. Pending
If claim denied, wasit appealed: 1. Yes 2.No

If yes, wastheclaim allowed: 1. Yes 2.No
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