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Abstract 

Background:  Cancer is the leading cause of death with 7.6 million deaths worldwide annually. About 19% of bladder 
cancer cases are attributed to environmental and occupational factors. The knowledge of any disease is very vital in 
the control or prevention of such disease. This study examined the knowledge and perception of urinary bladder 
cancer among 104 local dye workers in Ghana (Kumasi, Koforidua and Somanya).

Methods:  A well-structured questionnaire was used to measure participants’ knowledge and perception towards 
bladder cancer. Forty out of the 104 participants were recruited to provide their urine samples for cytomorphological 
study. Thin smears were prepared and stained with Papanicolaou stain. Respondents were selected based on clinical 
history and working experience.

Result:  The response rate to the questionnaires was 100% of the 104 respondents interviewed. The respondents had 
a mean age of 26 years. Overall, about 10% of the respondents in this study had good knowledge levels on bladder 
cancer and 16% had good perception of the disease. There was a significant correlation between knowledge and 
educational level of the participants (p < 0.001). Report of the cytomorphological study indicates that none of the 
samples of the participants screened had cancerous cells.

Conclusion:  The findings suggest that level of knowledge about bladder cancer among local dye workers in this 
study was low, while their level of perception was just above average.
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1 � Background
Cancer is the leading cause of death, with an annual 
death of 7.6 million worldwide. About 19% of cancers are 
attributed to environmental and occupational factors [1, 
2].

Bladder cancer is the fourth most common internal 
malignancy in American men and also one of the 10 
deadliest cancers [3]. However, early diagnosis can nip 
the disease in the bud. The American Cancer Society 

estimated that 74,000 new cases of bladder cancer 
will be diagnosed in the USA in 2015 [4]. In 2008, the 
American cancer society estimated the numbers of 
new cases and deaths of bladder cancer in Africa to 
be 11,400 [5]. In 2018, the pooled incidence of blad-
der cancer in Africa was 7.0 (5.8–8.3) per 100,000 
population in men and 1.8 (1.2–2.6) per 100,000 in 
women [6]. Statistically, men are up to four times as 
likely as women to get bladder cancer, although people 
working around hazardous chemicals would be more 
likely to get bladder cancer irrespective of sex [5, 7]. 
These include hairdressers, machinists, metal work-
ers and truck drivers, with people working in rubber, 
textiles, paint and leather industries being at a higher 
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risk. Unlimited exposure to chemicals containing aro-
matic amines, such as benzidine and beta-naphthyl-
amine and hazardous organic chemicals, which are 
commonly used in the dye industry and most of these 
manufacturing industries, are predisposing factors to 
bladder cancer [8, 9].

The World Health Organization (WHO) commends 
primary preventive checks such as education, risk 
communication and industrial hygiene practices as 
the vital steps in the global control of occupational 
and environmental cancers [3, 10]. According to the 
WHO, all countries need to develop communication 
campaigns tailored to local needs to educate their 
populations about environmental causes of cancer and 
prevention strategies. In developing countries, con-
tinuous use of outdated technologies and unawareness 
of the hazards in working places and the environ-
ment increase the exposure to carcinogenic agents. 
Despite achievements in diagnostic tools and the dis-
covery of biomarkers, avoiding or limiting the expo-
sure to these predisposing factors is the most useful 
approach for preventing occupational cancers [3]. As 
most cancer deaths occur in low- and middle-income 
countries, control measures such as screening, training 
and awareness enhancement programmes can raise a 
better perspective and cognizance of cancers in these 
developing countries.

The International Agency for Research on Cancer 
(IARC) has classified about 150 agents, mixtures and 
exposure situations as a known or probable human 
carcinogen [11]. Occupational cancers are not clini-
cally and biologically different from non-occupational 
cancers. Long latency period and lack of knowledge on 
the aetiology of bladder cancers among folks lead to 
late diagnosis and high mortality among patients, espe-
cially in Ghana [3]. However, all of them have controlla-
ble causes and hence preventable. Therefore, there is a 
need for comprehensive and structured actions to pre-
vent the causal factors.

2 � Methods
2.1 � Study site
The study was a cross-sectional study undertaken at 
Koforidua and Somanya both in the Eastern region and 
Kumasi of the Ashanti region in Ghana where question-
naires were answered by local dye workers. The ques-
tionnaires were written in English and were anonymous 
and validated by an epidemiologist. Responders who 
could not understand English had the questions inter-
preted in the local language. The urine sample (mid-
stream urine) for the study was solely collected from 
participants in Kumasi for ease of analysis as there are 

no laboratories in the other sites. The samples were 
taken from those who gave consent.

2.2 � Sampling
The questionnaire for the study was developed based 
on information drawn from literature and was validated 
by an epidemiologist and approved by the ethics com-
mittee. The questionnaire was in two parts: The first 
part consisted of background information: age, educa-
tional level, nationality and marital status. The second 
part consisted of knowledge of risk factors and symp-
toms of bladder cancer and the knowledge of respond-
ents on their occupation in relation to bladder cancer.

Early morning midstream clean catch urine samples 
were obtained from 40 participants based on the num-
ber of years they have been engaged in the tie and dye 
occupation (preferably 5  years and above), their use 
of protective equipment and willingness to give urine 
samples for analysis. The urine samples were kept in 
sterile urine containers and transported in ice to the 
histopathology laboratory of the Komfo Anokye Teach-
ing Hospital, Kumasi, where they were immediately 
tested.

2.3 � Procedure
The urine samples were thoroughly mixed and centri-
fuged at 1500  rpm for 15  min. With the supernatant 
decanted, the sediments were transferred onto a clean 
labelled frosted glass slide and thin smears were prepared 
using a spreader (two thin smears for each participant).

The thin smears were immediately fixed using a spray 
fixative (95% alcohol) and allowed to air dry before 
staining.

2.4 � Papanicolaou staining
The thin smears prepared were stained with Papanico-
laou stain using the staining protocol from the Komfo 
Anokye Teaching Hospital. The stained slides were 
cleared using xylene and allowed to dry. Prior to the 
microscopic examination for cancerous cells using a 
light microscope, the stained slides were mounted using 
DPX (mixture of distyrene, plasticizer and xylene), air-
dried and covered with a coverslip.

2.5 � Statistical analysis
The data were entered into excel sheet and analysed 
with statistical package for social scientists (IBM SPSS 
Statistics for Windows, version 25.0. Amonk, NY:IBM 
Corp. 2017).
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3 � Results
3.1 � Socio‑demographic characteristics of the study 

participants
The socio-demographic characteristics of the study 
participants are summarized in Table  1. The response 
rate to the questionnaires was 100% of the 104 
respondents interviewed. The respondents had a mean 
age of 26.0, with ages ranging from 21 to 40  years, 
and their age distribution was as follows: 21–25 years, 
(13.5%); 26–30  years, (53.8%); 31–35  years, (26.9%) 
and 36–40 years, (5.8%). A majority of the respondents 
(91.3%)] were Christians, while 8.7% were Muslims and 
no traditional religions were recorded. Majority of the 
respondents (51%) were married and 41.3% were single 
while those who were separated constituted 7.7% and 
no widows were recorded. The distribution of educa-
tion levels showed that 57.7% of the respondents had 

junior high school level education or higher [i.e. ter-
tiary education, 1.0%; secondary, 8.7%; and primary, 
19.2%] with 22 participants representing 21.2% having 
no formal education. All the participants were Gha-
naians. The monthly income of the respondents was 
grouped into: 100–200 Cedis (low); 201–300 Cedis 
(medium); and 301–400 Cedis (high) monthly income 
(Table 1).

3.2 � Awareness levels on bladder cancer
Most of the respondents 84.6% were not aware of blad-
der cancer disease and 16.4% were aware of the disease. 
Ninety-eight of the respondents (94.2%) were not aware 
that bladder cancer was more prevalent in men. 95.6% of 
the respondents were not aware bladder cancer results 
in severe disease and death, but 4.4% were aware of the 
consequences of the disease in men. A minority of the 
respondents reported receiving bladder cancer informa-
tion from multiple sources (i.e. mass media, acquaint-
ances and health practitioners).

3.3 � Knowledge levels on bladder cancer
Consistent with the low levels of awareness, a minority 
of the respondents (16.4%) were knowledgeable about 
the risk factors of bladder cancer (i.e. use of carcino-
genic dyes). However, 15.2% of the respondents were 
knowledgeable about the signs and symptoms of prostate 
cancer. Of these respondents, 10.2% reported difficulty 
urinating as an early warning sign of bladder cancer. The 
other signs and symptoms of bladder cancer reported 
included: blood in urine (8.0%), abdominal pain (9.0%).

None of the total respondents were knowledge-
able about bladder cancer treatment. Nearly half of the 
respondents [50 (49.0%)] reported that bladder cancer 
was a preventable disease. Rather unfortunately, only 
5.0% of the respondents accepted that regular screen-
ing, avoidance of use of carcinogenic dyes and proper 
diet were frequently reported as preventive measures 
for bladder cancer (Table  2). Thus, only 16.7% of the 
respondents had good knowledge concerning the blad-
der cancer and a majority (84.3%) of the respondents had 
poor knowledge concerning this issue.

3.4 � Perception of self‑vulnerability to bladder cancer
The overall average proportions of the respondent’s 
Likert scores about beliefs on causes, diagnosis, treat-
ment and prevention of bladder cancer were: strongly 
agree (9.4%), agree (35.6%), don’t know (3.2%), disagree 
(40.9%) and strongly disagree (10.9%) (Table 3). In addi-
tion, the mean (± standard deviation) of the cumula-
tive Likert scores on the perception scores for beliefs on 
causes, treatment and prevention of bladder cancer was 

Table 1  Socio-demographic profile of  the  study 
respondents

Variable Frequency %

Age (years)

26–30 56 53.3

31–35 28 26.9

36–40 6 5.8

Religious affiliation

Christianity 95 91.3

Islam 9 8.7

Traditionalists 0 0.0

Others 0 0.0

Marital status

Married 53 51.0

Single 43 41.3

Separated 8 7.7

Widowed 0 0.0

Education level

Tertiary education 1 1.0

Senior high school 9 8.7

Junior high school 52 50.0

Primary 20 19.2

Illiterate 22 21.2

Gender

Male 95 91.3

Female 9 8.7

Nationality

Ghanaian 104 100

Monthly income

High 8 7.7

Medium 48 46.1

Low 64 61.5
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34.1 (± 4.4); and the median (range) was 34.0 (18.0–45.0) 
out of a maximum of 50.0. The mean was therefore used 
as the cut-off for good (values ≥ mean) and poor (values 
below the mean) perception on self-vulnerability to blad-
der cancer. Thus, 38 (36.8%) of the respondents had good 
perception and 66 (63.2%) of the respondents had poor 
perception (Table 3).

3.5 � Association between knowledge, socio‑demographic 
characteristics and perception on self‑vulnerability 
of bladder cancer

Older respondents were found to have poor knowledge 
as compared to the younger (p = 0.001). The proportion 
of respondents with good knowledge was higher among 
Christians (58.1%) as compared to Muslims (5.7%) 
(p = 0.094). A majority of the respondents with good 

Table 2  Knowledge levels of participants on bladder cancer

Variable Frequency (n) %

Knows the age at-risk of bladder cancer in men and women

<40 years 70 67.3

>40 years 25 24.0

I don’t know 9 8.7

Knows the signs and symptoms of bladder cancer

Yes 14 13.4

No 90 86.5

Knows that bladder cancer is treatable

Yes 30 28.8

No 34 32.7

I don’t know 40 38.46

Knows of use of carcinogenic dyes as a risk factor of bladder

Cancer

Yes 9 8.6

No 75 72.1

I don’t know 20 19.2

Knows that bladder cancer is preventable

Yes 35 33.7

No 50 48..1

I don’t know 19 18.2

Knows of a person suffering from bladder cancer

Yes 3 2.8

No 101 97.2

Knows that smoking is also a risk factor of bladder cancer

Yes 20 19.2

No 30 28.8

I don’t know 54 51.9

Table 3  Perception of participants on self-vulnerability to bladder cancer (BC)

Variable Strongly 
agree

Agree Don’t know Disagree Strongly 
disagree

Respondent believes that they are at a higher risk of getting BC than other men 10 20 17 32 25

Respondent believes that they are likely to get BC in future 16 26 11 36 17

Respondent believes that some people fear dying from BC if they get to know their status 59 21 12 9 3

Respondent believes that there is no prevention of BC 40 12 10 37 5

Respondent believes that if one already has BC, it is too late to get treatment 12 18 20 39 11

Respondent believes that BC kills even if diagnosed early or treated 21 14 18 23 28

Respondent believes that regular checking for BC indicates that one has BC 27 37 14 16 11
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knowledge on bladder cancer had junior high school edu-
cation (76.7%) as compared to those having secondary 
(40.9%) and primary (15.0%) education (p < 0.0001). How-
ever, no significant associations were observed between 
marital status, knowledge levels and income.

3.6 � Uptake, awareness and knowledge of bladder cancer 
screening

Of the 104 respondents, all had never been screened for 
bladder cancer (100.0%) and none of the respondents 
were aware of bladder cancer screening or its screening 
methods. Majority of the respondents accepted to be 
screened when given the opportunity. Table 4 shows the 
willingness of participants to take part in bladder cancer 
screening in relation to their level of knowledge on the 
disease. Table  5 shows the relation between the socio-
demographic variables and the knowledge of participants 
on bladder cancer.

Pearson’s correlation was used to compare knowledge 
and source of information. There is a strong positive cor-
relation (r = .3195, p < .001) between educated local dye 
workers and knowledge (awareness) of the use of carci-
nogenic dyes as a risk factor for bladder cancer. However, 
the correlation with literature (reading of books) as infor-
mation source was insignificant (r = .0111, p < .913). A 
strong positive correlation was found between how easy 
it is to get information through the mass media (radio, 
television, etc.) (r = .4082, p < .001) (Table  6). There was 
also a strong positive correlation between the statement, 
“dye sellers have talked to me about the use of dye” and 
health implications (r = .3195, p < .001).

However, there was no significant correlation between 
the statements, “my friends are knowledgeable” and “I 
got the information from my friends” (r = .1204, p < .226). 
There also was no significant correlation between 
adequate knowledge of bladder cancer and teachers 
(r = − .1023, p < .304). Only 29 (27.8%) of our participants 

used some form of personal protective equipment such 
as gloves, face mask and goggles.

3.7 � Cytomorphology
Cytomorphological study was carried out among 40 
of the participants. The average age of the participant 
screened was 26  years. Cells identified in most of the 

Table 4  Knowledge and willingness for uptake of bladder 
cancer screening

Variable Frequency (n) (%)

Willing to take up bladder cancer screening when 
given the opportunity

Yes 104 100.0

No 0 0.0

I don’t know 0 0.0

Willing to know more about bladder cancer 
screening

Yes 98 94.2

No 6 5.8

Table 5  Socio-demographic characteristics and their level 
of  knowledge regarding  bladder cancer among  local dye 
workers (monthly income in Ghanaian Cedis GHS)

Variables Yes (%) No (%)

Age (years)

21–25 4 (28.6) 10 (71.4)

26–30 10 (17.9) 46 (82.1)

31–35 8 (28.8) 20 (71.4)

36–40 6 (100.0) 0 (0.0)

Religious affiliation

Christianity 20 (21.1) 75 (78.9)

Islam 3 (33.3) 8 (66.7)

Marital status

Married 18 (33.96) 35 (66.04)

Single 7 (16.3) 36 (83.7)

Separated 2 (25.0) 6 (75.0)

Widowed 0 (0.0) 0 (0.0)

Education level

Tertiary education 1 (100.0) 0 (0.0)

Senior high school 3 (33.3) 6 (66.7)

Junior high school 35 (67.3) 17 (32.7)

Primary 3 (15.0) 17 (85.0)

Illiterate 1 (4.55) 21 (95.45)

Gender

Male 20 (21.05) 75 (78.95)

Female 1 (11.1) 8 (88.9)

Monthly income

High 3 (37.5) 5 (62.5)

Medium 12 (25.0) 30 (75.0)

Low 5 (7.8) 59 (92.2)

Table 6  Correlation of  source of  information 
and knowledge among local dye workers

r = p < .001

Variables correlated (source of information) Pearson’s 
correlation 
(r)

Mass media .4082***

Dye sellers .3195***

Friends .1204

Teachers .1023
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urine samples include: inflammatory cells, superficial 
cells, epithelial cells and degenerating cells. Fifteen of 
the urine samples representing 37.5% were acellular. No 
malignant cells were seen in all the samples.

4 � Discussion
Bladder cancer is one of the leading cancers affecting 
men in Africa, with an estimated incidence of 40,000 
cases and 28,000 deaths in 2008 according to WHO data 
[12]. Adeloye et  al. in 2018 estimated the pooled inci-
dence of bladder cancer in Africa as 7.0 (5.8–8.3) per 
100,000 population in men and 1.8 (1.2–2.6) per 100,000 
in women [6]. In Africa, it is most prevalent in Egypt 
where it constitutes about 30% of all cancers because 
of its association with schistosomiasis [13]. In Kenya, 
there is an increase in the burden of bladder cancer with 
an approximate incidence of 1087 cases and 889 deaths 
reported in 2008 [12]. However, the underlying factors 
that govern this increasing burden of bladder cancer are 
largely undefined among men in developing countries. 
Therefore, the current study investigated the awareness 
and knowledge perceptions on self-vulnerability of local 
dye workers in Ghana.

Findings from this study indicated very low awareness 
among the respondents on bladder cancer. This is sup-
ported by a study in California where a low awareness of 
risk factors of bladder cancer was found from the survi-
vors of bladder cancer [14]. However, less than half of the 
respondents were aware that bladder cancer was a preva-
lent disease especially in men while at least three quar-
ters of the respondents reported awareness of the serious 
effects of the disease. Respondents also reported multi-
ple sources of bladder cancer information with the mass 
media being the leading source of the information. These 
findings are similar to previous studies among Nigerian 
men which revealed low awareness of prostate cancer in 
80% of study participants [15]. The mass media was the 
main source of bladder cancer information in our study. 
This is supported by a study in India where about 63% got 
information about cancer from television [16]. The find-
ings from this study suggest a requisite for improving the 
quality of information on bladder cancer through deliv-
ery of tailored promotion messages via multiple delivery 
channels including the mass media to capture a wider 
group of audience.

The overall knowledge levels established in this study 
are similar to those of Arnold-Reed et al. and Oladimeji 
et al. that showed very low levels of knowledge on blad-
der and prostate cancer among Nigerian and Australian 
men, respectively [15, 17]. The findings are, however, dis-
similar to the studies by Magnus, which showed higher 
knowledge levels on bladder and prostate cancer of 63% 
among African immigrant men living in the USA. This is 

not surprising since most immigrants had at least high 
school education [18].

From the study, majority of the participant had incred-
ibly poor knowledge concerning bladder cancer, its 
causes, risk age and signs and symptoms. This may be 
explained in part by the poor educational background of 
most study participants. These findings support a need 
for concerted efforts aimed at increasing information 
channels on the disease in the population focusing on its 
aetiology, signs and symptoms, prevention and treatment 
modalities. This will ultimately lead to increased knowl-
edge on bladder cancer with increase in early detection 
and treatment that will reduce morbidity and mortality.

Results from this study also showed most respond-
ents with poor knowledge were older than those with 
adequate knowledge of bladder cancer. This was con-
sistent with a study among low income minority men 
and women in South Africa which showed that increas-
ing age was associated with lower knowledge of prostate 
cancer [19]. While the reasons for these associations are 
not clear, it is possible that in the current technological 
age, younger local dye workers are more likely to be edu-
cated and more informed about health matters regarding 
the disease than older men. This is further supported in a 
study by Ford et al. showing intergenerational differences 
in health information on bladder cancer. [20]. It is impor-
tant to emphasize that most of the respondents who had 
good knowledge on bladder cancer had tertiary or high 
school level education [16]. The results of this study 
therefore suggest that education is an important determi-
nant of knowledge on bladder cancer. Religion affiliation 
in this study appears to have no influence on knowledge 
levels of bladder cancer.

Overall, only 14% of the respondents had good percep-
tion on self-vulnerability towards bladder cancer. This 
finding is similar to the lack of awareness of susceptibility 
to cancers generally in our environment; not just of blad-
der cancer.

In the study, about 98% of the respondents were will-
ing to participate in bladder cancer screening and almost 
97.2% of the respondents were willing to learn more 
about bladder cancer. Thus, having adequate knowledge 
on bladder cancer is a strong factor for enhancing par-
ticipation in screening for the disease, which could be 
achieved through formal and informal education and 
reinforced through focused health education activations.

None of the urine samples taken for cytology was posi-
tive for malignancy. This is probably due to the younger 
age group of our respondents as the mean age for bladder 
cancer is in the sixth decade of life [3, 4, 11].
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5 � Conclusions
Knowledge on bladder cancer is very low among local dye 
workers in Ghana. Among local dye workers in Ghana, 
knowledge and perception levels on self-vulnerability to 
bladder cancer are influenced by the educational level. 
The participation of local dye workers in bladder cancer 
screening is very low; however, most of these workers 
were willing to partake in the screening and know more 
about the disease. Therefore there is a direct relationship 
between education levels, good knowledge on bladder 
cancer and good perception on self-vulnerability to blad-
der cancer.
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