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Abstract
Background: In developing countries, 6% of deaths are due to cancer but cancer prevention is not practiced. Humans can

prevent themselves from a number of workplace and environmental carcinogens.

Objectives: To assess exposure to carcinogens, risky behaviours and associated preventive methods.

Methods: A structured questionnaire was used to collect information on carcinogen exposure in the workplace and

environment through trained field staff from volunteers after gaining informed consent. Data was analysed using SPSS.

Results: Participants were exposed to recognized carcinogens and environmental hazards. Thirty-five (83.3%) [95% CI:

72.0- 94.6] participants knew the carcinogen names they were exposed to. Common hygienic practices such as taking a bath

and washing work dresses at the workplace, use of detergents to wash hands, and no smoking or eating at the workplace

were poor. Twenty-nine (69.0%) [95% CI: 47.0 – 75.0] participants could smell the carcinogenic chemicals they use. Thirty

(71.4%) [95% CI: 65.0 – 77.0] participants had been instructed in the use of protective equipment against carcinogens.

Participants used preventive devices like hand gloves, laboratory coats, boots, face masks, goggles, ear plugs and respirators.

Conclusions: Exposure to carcinogens is common necessitating case-control and cohort studies in this locality on cancer

prevalence and incidence.
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Introduction
Occupational and environmental exposures to

carcinogens are risk factors for cancer1-3  even though

occupational exposure account for 8% of all human

cancers4. Tobacco5 , excessive alcohol6 , excessive

sunrays exposure7, radiation7, wood dust8, dyes, tar,

bitumen, benzene9, chloroform10,  dietary fat11,

cigarette smoking12, automobile diesel exhausts13, and

locally brewed alcoholics14 are common workplace

carcinogens. In developing countries, cancer

treatments is emphasized more than cancer

prevention but since one-third of cancers are

preventable, knowledge of carcinogen predisposing

factors will lead to more effective preventive

approaches15.

Many viral, bacterial, parasitic and fungi

diseases including non-communicable diseases like

diabetes, hypertension, cardiovascular diseases, etc,

are common in north western Cameroon. A study

by Nkegoum16 revealed that the most common

cancer in the general population in Cameroon was

liver cancer but cervical cancer was the most

common among women. Prostate and liver cancers

are the most common among men accounting for

the leading causes of death while breast cancer is the

most common among women but cervix and uteri

caners are the leading causes of death. Lung cancer

has been reported from Cameroon17 but no

association has been established between cigarette

smoking and lung cancer or any identified

carcinogens and other forms of  cancer in the

country.  Owing to the high cancer cases reported

from Yaounde18-21, another urban centre of

Cameroon, it was necessary to carry out this survey

on workplace and environmental carcinogen

exposure, risk assessment and prevention in this

locality.

The aim of this study was to identify

carcinogens in Bamenda, how the population is



African Health Sciences Vol 13  Issue 3 September  2013 719

exposed to them and the preventive methods used

against these exposures.

Methods
Study area

The study took place in Bamenda, the North West

Provincial (now Region) capital of Cameroon with

a population of  about 80,000 inhabitants. Bamenda

has a short dry season from October to February

and a long rainy season from March to September.

It is located in the savannah. Common factories in

Bamenda include: milk, soap, poultry, fishing,

bakeries, printing, wood processing, rice hauling and

two beer brewery depots. Pastoral farming consists

of  cattle and sheep rearing. Goat, pig, and chicken

rearing are common and peasant farming is practiced

by most inhabitants. The town has many  mechanic’s,

panel beater’s , iron bender’s, automobile sprayer’s,

welder’s, old vehicle spare part seller’s workshops

and hair dressing saloons. There are many carpentry

workshops and beer parlours. Local liquor

production like palm wine, raffia wine, and corn

beer are common. The beer is made from maize

(the maize is sucked in water for three days and

allowed to ferment and ground to paste to

manufacture the alcohol). There are three large

markets: Nkwen, Commercial Avenue and Kololon.

Participant selection techniques

Forty-two people participated in the study from

February 2000 to October 2002. Most study

participants were farmers (local peasant farmers and

plantation tea workers), factory workers (soap,

poultry, fishing, bakeries, wood, rice and beer

distributors), health workers (nurses, laboratory

technicians, nursing assistants), artisans (mechanics,

carpentry, bricklayers, small scale traders, hair saloon

barbers and dressers), teachers and students of

secondary and high school including allied health

sciences students. All racial groups (Black Africans

and Fulanis) in Bamenda were included in the study.

The participants’ consent was sought and

volunteers were recruited into the study. Subjects who

could not read or write English were communicated

to in Pidgin English. A survey of  workplaces aimed

at describing the carcinogenic exposure of the

employed population was carried out using a

structured questionnaire. The filling of the

questionnaire was carried out after lengthy discussions

of the objectives and advantages of the study to the

respondents. The questionnaire contained

demographic characteristics on age, sex, occupation;

length of  time the person has been on the job, current

exposure, past exposure, and how the exposure

occurred, what one was exposed to, the precise name

of the carcinogen, risky predisposing carcinogen

behaviours and carcinogen prevention. The data was

analysed on SPSS at 95% confidence interval. The

data was not adjusted in each category of  participants.

We conducted a crude measure for this descriptive

study.

Results
Thirty-four (81.0%) men and 8(19.0%) women were

surveyed. The participant’s whose ages ranged from

19-61 years; the mean was 28.3 ± 10.8; were farmers,

health workers, factory staff, students, artisans and

teachers. They held different or the same job(s)

continuously from 1982-2002. The mean time on a

job was 8 years.

Table 1 shows the carcinogenic and non-carcinogenic

materials the respondents were exposed to. Thirty-

six (85.7%) respondents indicated that household

members had been exposed to various types of

metals, fibres, chemicals, fumes, radiation and

biological agents in the past. Two (4.8%) were

exposed to vehicles smoke, 3(7.1%) to firewood

kitchens smoke, 1(2.4%) to burnt dirt and 1(2.4%)

to x-ray radiations. Five (11.9%) participants were

aware that they are exposed to natural radioactive

radiations, 20(4.8%) to metals at automobile mechanic

garages, welder’s shop, iron bender’s shop and panel

beater garages; 1(2.4%) to dyes, 4(9.5%) to hospital

infections, 4(9.6%) to chemicals, 3(7.1%) to smoke,

1 (2.4%) to fertilizer, 12(28.6%) to fumes, 6(7.2%)

to chemicals in hair saloons, and 1(2.4%) to wood

dust.

 Thirty-five (83.3%) participants knew the

names of  the carcinogens they were exposed to.

Participants could not remember the names of most

carcinogens except for names on the questionnaire.

Common names mentioned included steel and iron-

1(2.4%), calcium oxide-1(2.4%), detergent-2(4.8%),

hydrogen sulphide -2(4.8%), disinfectant-3(7.1%),

izaal-1(2.4%), tin-1(2.4%), lead-1(2.4%), carbon

dioxide -5(11.9%), gamaline-1(2.4%), mercury oxide-

1(2.4%), magnesium-1(2.4%), insecticides-10(23.8%),

iron filings-7(16.7%), acids-3(7.1%), formaline-

2(4.8%), hydrogen peroxide-2 (4.8%), hair dressing

chemicals-6(7.2%), carbide-1(2.4%), iron-2 (4.8%),

paint-1 (2.4%), ultra-violet sun rays-6(14.3%),

acetylene gas [3(7.1%), firewood smoke [9(21.4%)]

and fumes [3(7.1%)].
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Table 1: Exposure to carcinogens and environmental hazardous material by the study population

Carcinogenic material                                                *No (%)             Ranking

Coal tar 35(83.3) 1st

Disease-causing microorganisms 35(83.3) 2nd

Fibres 34(81.0) 3rd

Kitchen/vehicle/burnt dirt smoke 33(78.6) 4 th

Chemicals                                    25(59.5) 5 th

Fumes 25(59.5) 5 th

Radiations 25(59.5) 5 th

Metals 21(50.0) 6 th

Ultra-violet sun rays 13(31.0) 7 th

Cigarette smoking 8(19.0) 8 th

Various drugs 4(9.5) 9 th

Wood dust 1(2.4) 10th

Non-carcinogenic environmental hazardous material

Untarred road soil dust 35(83.3) 1st

Farm soil dust 34(81.0) 2nd

Black board chalk 8(19.0) 4 th

Loud noise            32(76.2) 3rd

Bad toilet odour 2(4.8) 5 th

Bad municipal waste odour                        2(4.8) 5 th

Harmattan cold1 2(4.8) 5 th

*No = Number
 1=‘Harmattan cold’ is a form of  very severe cold that is experienced in the morning and evening during the

dry season.

Answers to five questions to assess the risk of

exposure of participants to potential carcinogens are

shown in tables 2. Table 3 shows results on whether

participants protect themselves from exposure to

potential carcinogens. The proportion of  the study

sample that was instructed in the use of protective

equipment against potential carcinogens was 71.4 %

(95.0% CI: 57.0 – 85.0). The preventive devices

included use of hand gloves [23(54.5%)], laboratory

coats or protective garments [6(14.3%)], boots

[3(7.1%)], face caps [(2.2.4%)], face masks [6(14.3%)],

goggles [1(2.4%)], ear plugs [1(2.4%)], respirators

[2(4.8%)], and other protective clothing [8(19.0%)].

Table 4 shows that more students [7(16.7%)] and

health workers [6(14.3%)] than other professions

indicated that they use protective clothing to prevent

direct exposure to carcinogens on the skin.

Table 2: Assessment of  risky behaviours among the study participants

Assessment of risky behaviours          Response    95%

Yes           No        Confidence interval

*No (%)          No (%)

Carcinogenic material on your skin?             17(40.5) 25(59.5) 53.0- 67.0

Carcinogenic material on your clothing?                        25(59.5) 17(40.5) 57.0- 67.0

Smoking at the workplace? 21(50.0) 21(50.0) 35.0- 65.0

Eating at the workplace? 26(61.9) 16(38.1) 53.0- 77.0

Washing work clothes at the work place?              8(19.0) 34(81.0) 23.0- 31.0

*No = Number
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Table 3: Practice of  prevention of  exposure to carcinogens by the study participants

Practices of prevention of                    Response           95%

exposure to carcinogens Yes    No     Confidence interval

*No (%)  No (%)

Taking a bath at home after work?  5(11.9) 37(88.1) 7.0- 16.0

Smelling the chemical one works with?  29(69.0) 13(31.0) 47.0- 75.0

Using protective equipment?              28(66.7) 14(33.3) 53.0- 81.0

Advised to use protective equipment?                   34(81.0) 8(19.0)             62.0- 93.0

Instructed in the use of protective equipment?  30(71.4) 12(28.6) 65.0- 77.0

Wash hands with solvents after work?  35(88.3) 7(16.7)             72.0- 93.0

*No = Number

Table 4: Risk assessment of  exposure to carcinogens among different professions of  the study

population

                                            Exposure assessment questions

Get the material               Smell the             Have you been

(potential carcinogens)   carcinogenic chemical        instructed in the use of the

on your skin or clothing?   you are working with? equipment?

Profession of the Skin       Clothing    Yes       No     Yes No

Respondents                *No(%)      No(%)   No(%)    No (%)     No (%) No (%)

Farming 5(62.5)         3(37.5)         6(75.0)       2(25.0)           6(75.0)           2(25.0)

Factory staff 2(66.7)         1(33.3)         3(100.0)     0(0.0)             3(100.0)          0(0.0)

Health worker 4(40.0)         6(60.0)         8(80.0)        2(20.0)           10(100.0)        0(0.0)

Artisan 2(28.6)         5(71.4)         3(42.9)       4(57.1)           5(71.4)            2(28.6)

Teaching 2(40.0)          3(60)          1(20.0)        4(80.0)           1(20.0)            4(80.0)

Student 2(22.2)         7(77.8)  8(88.9)        1(11.1)           5(55.6)             4(44.4)

Total 17(40.5)       25(59.5)      9(69.0)      13(31.0)         30(71.4)          12(28.6)

*No= Number

The proportion of the study sample that could

perceive the odour of carcinogenic chemical materials

they work with was 69.0% (95% CI: 55.0-83.0). More

students, health workers and farmers said they could

perceive the odour of chemicals they work with.

Thirty-four (81.0%) respondents indicated that their

work clothes are washed at home compared to

8(19.0%) who wash theirs at the work place. None

of the participants took a bath at work except five.

The proportion of the study sample that was

instructed in the use of work equipment was 71.4%

(95% CI: 63.0-80.0). Table 5 shows that the ability

of the respondents to smell the carcinogenic chemical

material and instructions on the use of protective

equipment were significant.

Discussion
The participants were exposed to many carcinogens

which could lead to high cancer incidence. Cancer

patterns are characterised by a combination of

poverty-related diseases, chronic health conditions,

urbanisation, industrialization and a westernised

lifestyle22 . These burdens exert more pressure on

the health services compared to developed countries.

Because little recognition is given to the cancer

magnitude and other lifestyle diseases in Cameroon;

prevention of unhealthy lifestyles, early diagnosis and

cost-effective management are low resulting in

inadequate cancer prevention. The impact of lifestyle

and the environment on health is a growing area of

concern in public health. Cancer is common in

Cameroon and potentially fatal 18. This cancer

exposure survey data could be used for the evaluation

and protection of environmental health and risk

allocation for population subgroups or activities. The

study has generated information for case-control and

cohort studies on cancer incidence.

The assessment of cancer exposure risky

behaviours such as whether the subjects get the

carcinogen on their skin, smoke or eat at the
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workplace and wash work clothes at home were

poor. This may have to do with ignorance of  cancer-

causing agents in the environment23. Majority of the

participants had been instructed in the use of

protective equipment against carcinogens. This is

commendable but education of the general public

on the use of protective clothing and preventive

devices against carcinogens is necessary. The ability

of smelling the carcinogenic material and the

instructions on the use of protective equipment was

high. These may not have originally been targeted at

cancer prevention per se but for the general health

of  the workers. It could not be distinguished whether

the participants were exposed to carcinogens

voluntarily or involuntarily. Individuals are capable

of voluntarily reducing exposure to substances in

diet and cigarette smoke but cannot feasibly control

their exposure to air, water and workplace pollution
24.

The greatest carcinogenic exposures were

wood dust, fibres, chemicals, hair saloon products,

fumes, radiation, microorganisms, extreme ultraviolet

rays, smoke, and various metals. The impacts of

environmental and occupational carcinogens on

cancer incidence in Cameroon look elusive because

no cut-off  values are used as standards. According

to Kelsey and Wiencke25, “there is no appropriate

threshold of evidence for accepting exposure to

environmental and occupational carcinogens with

risk factors of cancer”. The public health impact is

that many cancers may occur in the study area.

Primary prevention will play an important role instead

of  waiting for the disease to occur.

All participants were exposed to many carcinogens,

maybe, because of the increasing population that

leads to pollution and exposure to carcinogens. There

is industrialization and urbanization; smoking is on

the increase and there is continuous adaptation of a

western-type diet and lifestyle 26 . Infectious diseases

are also highly prevalent in the study area27. These

determinants can contribute to increase in cancer

incidence. Locally brewed alcohol and beer are

commonly consumed in the study area which can

predispose the population to cancer6, 13  highlighting

the fact that cancer incidence may eventually increase

in Bamenda. Since risk factors for cancer normally

start at young age and track to adulthood28,

preemptive prevention would be good.

Loud noise, vibrations, bad toilet-odours and

accumulated waste are environmental hazards to be

addressed by health authorities. Environmental health

policymakers should set priorities towards keeping

the town clean by carrying debris heaps packed along

streets, cleaning drainages and controlling the

dumping of debris into the streams that flow

through the town.

Among the different professions, a high level

of protection from occupational and environmental

carcinogens was observed with subjects wearing

protective clothing compared to those who allowed

the carcinogenic material on their skin. Participants

who could smell the materials were clustered around

health workers which demonstrate the awareness of

cancer as a serious public health problem among

them. No significant relationship was established

between exposure to carcinogens and profession of

the participants in this study.

Studies revealed that charred food is highly

carcinogenic including meat (associated fats), sugar,

salt; spicy foods, smoked food and excessive

alcohol29. Cassava which is widely consumed in the

study area contains cyanogenic glucosides, which are

associated with neurological disease apart from being

carcinogenic. Plant foods such as maize and cassava

can be stored in many mouldy forms which contain

mycotoxins and substances with carcinogenic

potential.  Most carcinogens have adverse health

effects other than causing cancer. For example, apart

from causing cancer, wood dust can cause skin

irritation, sensitization, asthma, rhinitis and chronic

obstructive lung disease30. Radiation can cause cancer

as well as burns, premature ageing, nausea, weakness,

hair loss, skin burns or diminished organ function31.

Data reliability was ensured through rigorous

training of data collectors before and during data

collection in debriefing evening meetings using

presentations and other adult learning strategies such

as questions and answer sessions, demonstrations and

role plays. The data collection tools were pretested

before data collection. Daily evening meetings were

also held with data collectors to crosscheck filled

forms and collectors sent back to the field to

complete incomplete or poorly filled questionnaires;

questionnaires were keyed into the compute using

different codes by two data entry clerks to avoid

errors. The data collector training manuals and

questionnaires were checked module by module and

piece by piece instead of checking the whole at the

end. Range and consistency errors were also

conducted on the filled forms.

It was very difficult getting information from the

study population except after long explanations of

the advantages and objectives of  the study. Two

hundred people were contacted but only 42 accepted
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to participate in the study. Even though, the small

sample size prevents the generalization of the findings

to a larger population, this descriptive observational

study has generated hypotheses that can be used for

analytical case-control and cohort studies. Many

people were suspicious why they were targeted for

the survey. Despite these limitations, the assessment

thus provides a reasonable tool for subsequent

epidemiological studies and follow-up.

Conclusion
Sensitization campaigns to increase awareness on

health hazards of occupational and environmental

exposures to carcinogens should be carried out in

this environment. There is no evidence that cancer

occurrence is consistently higher in this environment

because of the high level of exposure to carcinogens

but analytical case-control and cohort studies are

warranted to ascertain the presence of cancer among

the population.
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