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Abstract

Background: Cancer is the main cause of death in developed countries and the second main cause of death in
developing countries. The aim of this study was to review the occupational risk factors and cancer incident in
Iran.

Materials and Methods: this present systematic review was done based on Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines on Persian articles with no time limits in
publication and collected from January 2019 to April 2019 from Sid, Magiran and Google Scholar Databases.
Some search terms including “job” or “occupation” “occupational exposure” or “cancer” or “neoplasm were
used.

Results: A total number of 103 articles were detected. After applying the inclusion and exclusion criteria,
finally 18 studies remained in this systematic review with 13897 sample size and 7187 diagnosed patients. Most
included studies researched on non-melanoma skin as the most studied cancer and sunlight exposure as the most
carcinogenic reported occupational risk factor. Among included researches, only four studies were directly
related to occupational cancer with 1837 sample size and 604 diagnosed various cancers in workers that focused
on kidney, bladder and mesothelioma cancers (Pleural mesothelioma and Perivascular mesothelioma) .The
results showed that, the cancer was reported in some occupations more than others.

Conclusion: Most included researches reported skin cancer and exposure to sunlight as the most studied cancer
and occupational risk factor respectively. As regard to importance of effective risk factors on cancer incidence ,
identification and control of occupational risk factor in the work environment should be a main key element of
national cancer control program in countries specially developing countries. So it is recommended to develop
the researches in field of occupational cancer in Iran.
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Introduction

Iran is a developing country placed in the
Middle East that may be affected by
epidemiological patterns of various types
of malignancy. Because of in the last years
due to a fast growth of industrialization,
and changes in the people’s lifestyles and
environment (1, 2). In Iran, cancer is the
second largest group of chronic non-
communicable diseases and the third most
common cause of death after heart disease,
accidents and other natural
phenomenon(2). Most workplaces in grow
thing countries are not commonly
inspected and laws for workers’ protection

are not accomplishment. However,
research on occupational risks and the
related cancer burden is essential in
informal workplaces (3). Conforming to
World Health Organization (WHO), each
year 200 000 people deceased duo to
cancer related to their workplace) (4).
Carcinogenic risks to humans evaluated by
the International Agency for Research on
Cancer (IARC) by related monographs that
firstly published in 1972 (1) and
evaluations through 2003, based on the
occupational factors that classified as
sufficient, probable, and possible human
carcinogens 31%, 42%, and 42%,
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respectively (5). Since 2003, occupational
factors continue to be highly prevalent
(about 50%) in new or upgraded IARC
classifications (5). The international
agency for research on cancer (IARC,
2002) has classified 150 chemicals or
biological agents as known or probable
human carcinogens, and exposure from
many of these carcinogens (e.g. asbestos,
cadmium and benzene) happened in
occupational environment. Occupational
exposure is impact to a potentially adverse
physical, chemical, or biological agent as a
result of one's work. Specific exposures
are related to the type of work that people
do (i.e. occupation), where they do it (e.g.
the industrial section— also called the
economic sector) and the measures that are
taken to limit exposures (1). Although the
number of known and suspected cancers
are occupational cancer, determining
occupational cancer risk factors are very
important to program for the control and
prevention of cancers .It is a high
preference in health policy as well as it is
recommended that earlier screening is
needed for high risk people (2). In
addition, according to WHO guidance,
planning in cancer prohibition programs
requires various data such as morbidity
and mortality rates, most relevant causes
and risk factors, and individual exposure
routes (1). Lack of reliable and trusty data
is an impediment to establish cancer
prevention as a preference in public
policies, therefore, this study was carried
out to systematically review effective
occupational risk factors on cancer in Iran.

Material and Methods

Search strategy and study selection

This present research was conducted based
on PRISMA instruction.

The process focused a systematic review
with a comprehensive and universal search
strategy that carried out on Persian articles
without time limits by two independent
researchers and was collected from
January 2019 to April 2019 in Sid,
Magiran and Persian Google Scholar
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Databases with following terms as search
keywords (based on PICO principle) :
“Job” or “Work” or “Occupation” or
“Employ Worker” or “Technician” or
“Staff “or “Occupational Exposure” or
“Cancer” or “Neoplasm” or “malignant” or
“Sickness” or “Disease” or “Risk Ratio”
or” Odds Ratio”.

Inclusion and exclusion criteria

Articles were attended for inclusion
conforming to their study design and
connection to the research questions.
Studies were included if they were in
design of case—control, cohort studies,
randomized control trial (RCT) and
descriptive  studies referring to the
association between occupation or worker
and whole kind of cancer.
The exclusion criteria were as follows: 1)
case and field studies, reviews 2) studies
with inhumane populations such as animal,
in vivo and in vitro studies, 3) Studies on
cancer risk modeling. 4) Studies on
occupational exposure assessment to
carcinogenic agents. 5) Studies in which
did not investigate job/ work as one of the
studied variables.

Data extraction

In the next step, duplicated studies were
removed, then matching to the selection
criteria, the title and abstract of the
literature for the rebalance of the topics
were surveyed.

Then, data extraction was done based on
below information from selected papers:
first author (year), origin by province,
follow-up period, population, number of
patients, study design, job title, population
aging, cancer type, occupational effective
factors, non-occupational effective factors

Results

Search result and study selection

A total number of 103 articles were
detected in the prime step of literature
review in SID, Magiran, and Persian
Google  scholar  databases. After
elimination of duplicated references, 78

199
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articles were included in the title,
keywords and abstract screening. Then, 48
articles were excluded since they did not
meet inclusion criteria. Therefore, 35
studies were selected for the competency
evaluation. At the end of the selection
procedure and after data extraction and
processing, 18 studies remained in this
systematic review that including 6
longitudinal studies (1,2,4,6-8), 6 case—
control studies (11-16), 5 cross-sectional
studies (17-21) and one cohort study (22)
with no randomized control trial study .In
addition, a manual reference check did not
add any articles in this study. Figure 1
shows the flowchart of articles reviewed
and selection flow in this systematic
review.

Included Studies characteristics

The included studies in the present
systematic review were conducted from
1993 to 2016 in several provinces of
Tehran,  Esfahan, Hamadan, Pars,
Khuzestan, Mazandaran, Markazi, Razavi
Khorasan, Yazd and Kurdistan with 13897
population, 7187 patients with a limit of
ages 15-69 years that inquired the relation
between occupational and non-
occupational risk factors and cancer.
Summarized characteristics of included
studies (longitudinal studies (6-11), case—
control studies (12-17), cross sectional
studies (18-22) and cohort study (23) were
present in Tables 1.

Also the results showed that included
studies were investigated on various
cancers, including skin cancers (6, 8, 10,
20, 21 and 22), esophageal cancers (2, 8),
bladder cancers (12, 16, 22), brain cancer
(18), colorectal cancers (7, 14), Brest
cancer (13), and mesothelioma (Pleural
mesothelioma and Perivascular
mesothelioma) (17, 15) and kidney cancer
(11). As be seen above, most included
studies researched on skin cancer that
focused on the non-melanoma skin cancer
including Basal-cell carcinoma (BCC) and
Squamous-cell carcinoma (SCC).

200

Determined occupational risk factors

It is mentionable that, the most included
the researchers reported the sunlight
exposure as the most carcinogenic
occupational risk factor in this systematic
review. Also, over exposure to asbestos,
polycyclic aromatic, paint components,
exhaust fume and pesticide fertilizer were
other carcinogenic occupational risk agents
for incidence cancer in included studies
(Table 1).

About non-occupational carcinogenic risk
factors, the finding showed that gender in
7 studies, cigarette, past medical history
and patient location, each of them in 6
studies as well as patient's age in 5 studies
were frequently reported by included
studies. It is noteworthy that, in terms of
gender, the men more than twice women to
had cancer (Table I).

Determined occupational cancer

It is noticeable that among included
researches, only four studies were directly
related to occupational cancer that
investigates on Kkidney, bladder and
mesothelioma cancer (Pleural
mesothelioma and Perivascular
mesothelioma) in Tehran and Esfahan
province (11-12, 15-16, 17, 22) with 1837
sample size and 604 diagnosed patients in
female and male workers. in this review,
involved occupants in the occupational
cancers  consists of  workers in
construction,  farmers,  housekeepers,
manual workers, office workers, Workers
in oil and gas industry and workers in
related to Asbestos Insulation industries.

Determined  non-occupational  risk
factors

About the age of patients, the finding
suggested that in most included studies,
the age in diagnosing patient was over 60
years. So that, in included studies that
were conducted on Dbladder, skin,
mesothelioma, kidney, and esophageal
cancers diagnosed patient age was in the
range of 60.39 to 65.45 years (Table I).

Iran J Ped Hematol Oncol. 2021, Vol 11. No 3, 198-210


https://ijpho.ssu.ac.ir/article-1-490-en.html
http://dx.doi.org/10.18502/ijpho.v11i3.6568

[ DOI: 10.18502/ijpho.v11i3.6568 ]

Downloaded from ijpho.ssu.ac.ir at 14:06 IRDT on Wednesday June 30th 2021

Zaroushani et al

About study design, it is attractive that
most included studies were designed with
longitudinal (1,2,4,6-8) and case- control
studies (11-16).other studies were in
design of cross sectional and cohort study
that are shown Table 1. About job title, the
results showed that agriculture in 8 studies,
workers and housekeeping each of them in
6 studies were the most reported job

SID, GOOGLE SCHOLAR, MAGIRAN
January 2019 to April 2019
103 Citations

78 Non-Duplicate

Cittions Screened

included studies (Table 1). About follow
up period, the longest follow up period is
related to Yazdanfar study (2011) with
1991-2007 follow up period that
investigated on skin cancer (1). Other
follow up periods in included longitudinal
studies were 2(6), 3(4), 5(2), 6(8), 4(8),
7(7) in years.

Inclusion/Exclusion

Criteria Applicd

-studies with inhumane population(vitro,in vivo, animal studies)
- studies on cancer risk modeling
-studies on occupational exposure 1o carcinogenic agents

48 Articles Excluded
After Tithe/Abstract Screen:
- reviews studies
case studies
-fiekd studics

35 Artickes Retrieved

Inclusion/Exclusion
Criteria Applied

18 Articles Included

Figure 1. PRISMA Flow Diagram to present the process of generating this systematic review

-Stuchies m which did not investigate job/work as a vanable

17 Anticles Excluded
After Full Text Screen:
-nsulficient data available
-No full text article available
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Table I: Characteristic of included studies in this systematic review
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executive ¢
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worker,
worker in
Asbestos
Insulation
industries
Mina Esfaha | - 643 | 180 | CC | manual 64 Kidne | Exposure to | smoking <family history
Tajvidi, n 2 worker« y paint kidney«past medical history
2013 executive ¢ components and | «residence place « source of
(11) housekeeper fertilizer drinking water)
«Farmer,
Animal
husbandry
Yazdanf | Hamad | 199 951 951 | LS | manual 61.6  skin Exposure to = Not reported
ar,2011 | an 1- 3 worker < sunlight
(D) 200 housekeeper
7

! -Cross sectional study (CS study)
2 - Case Control Study ( CC Study)
3 - longitudinal study (LS study)
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MRI Not brain
Radiologist | report

ed

Over exposure
to X-ray,
overexposure to
magnetic  field
from high
voltage  power
line, Proximity
to nuclear
facilities

Excessive consumption of
meat, education level
,Excessive consumption of
alcohol, low pay,

Smoking, family history,
overweighting,  Excessive
use of mobile phone,
proximity to mobile phone,
use of frying food, Vitamin
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deficiency

Rajaee Pars 200 161 161 LS | farmer « 61.9 esoph = Exposure to smoking ,past medical

fard, 1- Animal agus | Fertilizer and @ history ,age
2009 200 husbandry) soil pollutant to
(2 6 nitrate
Valavi,20 | Khuzes | - 520 | 602 @ CS | farmer ¢« 61 Skin | Exposure to | Age, gender
13 tan 1 Animal sunlight
(19) husbandry «
Worker in
oil and gas
industry
Hajian,2 | Mazan 199 668 668 ' LS | farmer ¢ | 62.8 | esoph Job type Gender, job title
003 daran 2- manual agus
(8) 199 worker ¢
8 executive
Totonchi , | Esfaha | - 284 | 142 CC | worker in | 64.4 Bladder | Exposure to | High education,
2000(12) n exposure to Polycyclic residence  place
polycyclic aromatic «smoking ¢ taking tea,
hydrocarbon hydrocarbon frying food frequent
and chronic urinary
Infection « family
history
Mobarak- = Markaz | 200 102 958 LS  worker in 65.45 @ skin Exposure to = Age, gender
Abadi i 7- 6 exposure to sunlight
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,2013(4) 201 sunlight
1
Ghasemza | Tehran | 200 | 865 | 865 LS | worker in | 65 skin Overexposure to | . Cardiac and
deh,2017(6 7- exposure to sunlight (more = Metabolic past
) 201 sunlight than 6-7 hours) | medical history
5 gender, residence
place
Fathi Razavi | - 350 170 CC | teacher ¢« 415  Brest Job type Age, residence place,
Najafi Khoras manager job title, job
2004(13) an Medical and experience,  married
Religious state, age,
Jobs First pregnancy,
Preterm childbirth
history, <past medical
history,
Infertility history,
surgical history,
smoking.
Ajaz Pars 199 | 76 76 CH | farmer ¢« 61 bladder | Job type Age, gender
,2003(22) 8- 4 manual
200 worker,
0 executive ¢
housekeeper
Mohamma | Yazd - 196 196 CS | Farmer ¢« | 60.8- | skin Exposure to  education level, low
di housekeeper | 62.1 sunlight pay, gender
,2017(20)
Kazemi Kurdist | - 866 | 866 CS | worker in | classi | skin Exposure to | Gender, residence
,2015(21) an exposure to | fied sunlight place
sunlight
Salari Yazd 199 191 191 LS  Housekeeper classi @ colorec Not reported
,2007(7) 2- , executive, | fied tal
199 farmer,
9 worker
Pourfarzi, | Ardabil | - 160 | 80 CC | executive « | 41-80 | colorec | Job type smoking family
2012(14) manual tal history,  consuming
4 -Cohort study (CH study)
204 Iran J Ped Hematol Oncol. 2021, Vol 11. No 3, 198-210


https://ijpho.ssu.ac.ir/article-1-490-en.html
http://dx.doi.org/10.18502/ijpho.v11i3.6568

[ DOI: 10.18502/ijpho.v11i3.6568 ]

wnloaded from ijpho.ssu.ac.ir at 14:06 IRDT on Wednesday June 30th 2021

Salehpour,
2010
(15)

Pourabdia
n,2010(16)

Tehran

Esfaha
n

122

800

64

300

CcC

CcC
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worker ‘
housekeeper

worker in oil = 60.39 = mesoth
and gas, elioma
construction,

cement,

Asbestos

Insulation

industries ¢

housekeeper

Driver, 35-93 | bladder
worker in

construction

(such as

welder,

stone

miller ‘)

farmer

housekeeper

, house

cleaner

Exposure to
asbestos

exposure to
Exhaust fumes,
herbicides and
insecticides,

exposure to
cutter oil,
containing

aromatic amines
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carbohydrate,
«Consuming
vegetables «gG+, «
past medical history of
Inflammatory bowel
disease, Steroid Anti-
Inflammatory Drugs
Proximity of residence
place to asbestos and
cement manufacturing

Not investigated
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Discussion

The present systematic review was done to
study on effective occupational risk factors
and incidence of cancers in Iran. A total of
18 studies were included (6 longitudinal, 6
case—control, 5 cross sectional studies and
1 cohort study) that were carried out from
1993 to 2016 with 13897 sample size and
7187 diagnosed patients (51.72% of the
studied population) that examined the
relationship between occupational and
non-occupational risk factors and cancer
among patients.

The results of this systematic review
presented that included studies commonly
focused on non-melanoma skin cancers
(Basal-cell carcinoma and Squamous-cell
carcinoma) (1,4,6,19-21), esophageal
(2,8), bladder (12, 16, 22), brain (18),
colorectal (7, 14), Brest (13),
mesothelioma (Pleural mesothelioma and
Perivascular mesothelioma) (15, 17) and
kidney cancer (11). Past research has
shown that, “five most common cancers in
Iranian males were prostate stomach,
colorectal, bladder, breast, esophagus,
colorectal, stomach, esophagus, and
thyroid cancers are the most common
cancers in females (1,2).

In addition, this review finding showed
that most included studies investigated
about skin cancers (6 of 18 included
studies) and only four research directly
carried out on occupational cancer. In
these researches, exposure and
overexposure to sunlight (more than 6-7
hours) were reported as an effective
occupational risk factor for skin cancer.
Moreover, the finding showed that non-
occupational risk factors containing age,
gender, BMI, job title, past medical history
(especially Cardiac and Metabolic past
medical  history), residence  place,
education level and low wages were
reported as commonly non-occupational
risk factors in the included researches
about skin cancer.

It is interesting that the gender was the
most common non occupational risk factor
that reported on these researches (4,6,8,19-

206

22). In terms of gender, the prevalence of
cancer in men was more than twice of
women. This result may be due to more
exposure to sunlight in men because of
their job title (Agriculture and Animal
Husbandry) (8,13,20,21,22).

High exposure to ultraviolet radiation
(UV) can be the main reason for most skin
cancers.  Construction  workers and
agricultural that have most of their work
time out of doors, may be at enhancements
risk of skin cancer for UV exposure to
high levels of the sun (24).

In addition to workplace policies,
educational, behavioral, and environmental
approaches are major interventions that are
highly effective at decreasing sunburns
and increasing sun-protection behaviors
and among outdoor workers (25, 26). The
result of one survey of construction
workers showed an intervention by giving
knowledge about safety in the sun
exposure could affect significantly on their
behavior (27). Therefore, these approaches
could be used as effective administrative
measures to sunlight exposure control at
the workplaces.

Moreover, the certain factors, including
cigarette, past medical history and patient
location as well as patient age as other
common non-occupational risk factors
were frequently reported by included
studies (Table 1).

Moreover, the results of this systematic
review present that the related researches
about occupational cancer in lran are
limited, such a way that few studies (6 of
18 included studies) were directly related
to occupational cancer that investigated on
kidney, bladder and mesothelioma cancer
in Tehran and Esfahan province (11-12,
15-16, 17, 22) with 1837 diagnosed
patients from 13897 sample size (13.22%
of studied population) conducted in this
regard (Table 1).

It is noticeable that occupational cancer
fact sheet of Canadian Centre for
Occupational Health and Safety reported
that the most general kinds of occupational

Iran J Ped Hematol Oncol. 2021, Vol 11. No 3, 198-210
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cancer are lung cancer, bladder cancer and
mesothelioma.

However, worldwide industrialization
results in rising exposures to occupational
carcinogens in developing countries,
owing to hazardous technology or useless
law on occupational safety and health (28).
In line of occupational cancer risk factor,
exposure to asbestos, paint
components/fertilizer and exhaust fumes,
herbicides and insecticides, cutter oil and
containing aromatic amines were reported
as the main occupational risk factor to
infect by mesothelioma, kidney and
bladder cancer respectively in the included
studies (11-12, 15-16, 17, 22).

On mesothelioma cancer, exposure to
asbestos was reported as the main
occupational risk factor and the proximity
of residence place to asbestos and cement
manufacturing and smoking were reported
as non-occupational risk factors (15, 17).
Also in kidney cancer, Exposure to paint
components and fertilizer was reported as
the main occupational risk factor and
smoking, family history« past medical
history ,residence place and source of
drinking water were reported as non-
occupational risk factors (11).

In this systematic review, it is shown that
smoking was an effective non-
occupational risk factor for kidney cancer.
After over two decades of increasing rates
of Kkidney cancer incidence, trends
worldwide show signs of plateauing or
decreases in recent years, occupational
exposure to solvent, cigarette smoking,
Physical activity, obesity and hypertension
can be an important risk factor for renal
cancer although their relative impact may
differ with several populations. This
cancer generally is not considered an
occupational disease, but elevated risk has
been linked to certain occupations and
exposure to a number of industrial agents
(29).

About bladder cancer, exposure to exhaust
fumes, herbicides and insecticides,
exposure to cutter oil and containing and
aromatic amines were reported as the main

Iran J Ped Hematol Oncol. 2021, Vol 11. No 3, 198-210

occupational risk factor with no effective
non-occupational risk factors (12,16,22).

In this article it is shown that bladder
cancer (BC) in men was more than women
and smoking an important risk factor.
Bladder cancer is the 6th main general
cancer in the universe and it is the 7th
most general cancer in men, and the 17th
in women. The rate of BC diagnosis in
men is 4 times greater than in women (30,
31).

Furthermore, tobacco smoking is one of
the primary risk factors of bladder cancer
in the world, particularly in the United
States, and also it has become a concern in
developing countries. The risk of
developing BC in smokers was 3 times
higher than non-smokers (30, 31).

In case of esophageal cancer, this
systematic review showed that exposure to
the nitrate and smoking in agriculture was
the most important risk agents of
esophageal cancer in studying Iranian
workers similar to the other studies (32,
33). Esophageal cancer has a high
mortality rate and a poor prognosis.
Important risk factors include chronic
gastric esophageal reflux disease, smoking
and obesity. The important risk factors
include smoking and alcohol use (32).
Esophageal cancer is the eighth most
common cancer worldwide. In non-
industrialized nations, nearly four out of
five cases occur to Africa and Asia (34,
35).

This review showed that brain cancer risk
factors can be obesity, occupation type and
radiation. Also, past studies reported
occupational associations between
employment and brain cancer risk, too (36,
37). An increased risk of brain cancer has
been reported in a number of recent studies
among agricultural workers (38-40).
Although one previous study suggested an
elevated brain cancer risk, but this result
was unexpected among workers in the
printing and publishing industry, so it is
better to be survey this topic because the
printers are exposed to a variety of
chemicals (41).
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About breast cancer, overweight and
obesity are common risk factors (42 ).
Additionally, the incidence of breast
cancer is related to geographical region
(43).The included study in this systematic
review did not report the occupational risk
factor related to breast cancer (18).

In our review, it is determined the cancers
due to occupational exposures in the work
environment have received short attention
on Iran as a developing country (28).

So, the control of occupational risk factors
of the workplace should be a key
component of the national cancer control
program in countries specially developing
countries  (1,29). Thus, the WHO
appreciates the policies used in some
countries to prevent the use of carcinogens
in the workplace. By providing the latest
information to the ministries of health, the
organization tries to regulate their health
laws based on cancer prevention. The
WHO recently issued an official statement
to prevent a cancer epidemic in the coming
years, warning countries to avoid asbestos
and use safer materials such as pine fibers
as an alternative (9).

Finally, it is important to note that these
findings are based on a limited number of
studies that did not report on occupational
dose and duration of exposure. Therefore,
it is reasonable to continue future studies
on this topic and other articles in
languages. The results of this study will be
useful for strengthening occupational
health policy.

Conclusion

This systematic review was conducted to
study on effective occupational risk factors
and incidence of cancers in lIran. This
review finding showed that exposure and
overexposure to sunlight were reported as
an effective occupational risk factor for
skin cancer. Also, this review showed that
the related researches about occupational
cancers did not consider seriously and
were limited to a few studies that focused
on Kkidney, bladder and mesothelioma
cancer. The recognition and control of
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Occupational risk factor of cancer in the
workplace should be a main key element
of national cancer control plan in countries
specially developing countries.
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