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of Demographic Background Factors Affecting
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ABSTRACT: Objectives: Knowledge of oral cancer affects early detection and diagnosis of this disease. This
study aimed to assess the current level of public knowledge of oral cancer in Khartoum State, Sudan, and examine
how demographic background factors affect this knowledge. Methods: This cross-sectional study involved 501
participants recruited by systematic random sampling from the outpatient records of three major hospitals in
Khartoum State between November 2012 and February 2013. A pretested structured questionnaire was designed
to measure knowledge levels. A logistic regression model was utilised with demographic background variables as
independent variables and knowledge of oral cancer as the dependent variable. A path analysis was conducted to
build a structural model. Results: Of the 501 participants, 42.5% had no knowledge of oral cancer, while 5.4%, 39.9%
and 12.2% had low, moderate and high knowledge levels, respectively. Logistic regression modelling showed that
age, place of residence and education levels were significantly associated with knowledge levels (P = 0.009, 0.017
and <0.001, respectively). According to the structural model, age and place of residence had a prominent direct
effect on knowledge, while age and residence also had a prominent indirect effect mediated through education
levels. Conclusion: Education levels had the most prominent positive effect on knowledge of oral cancer among
outpatients at major hospitals in Khartoum State. Moreover, education levels were found to mediate the effect of
other background variables.
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ADVANCES IN KNOWLEDGE

- Few studies have used advanced statistical techniques to examine the effects of different variables on public knowledge of oral cancer:

- 10 the best of the authors' knowledge, this is the first study to use path analysis to build an explanatory model to examine the effect of
demographic background factors on public knowledge of oral cancer.

- In the current study, education level was found to prominently affect knowledge of oral cancer in a structural model. This model could
potentially be used as a basis for models of other diseases.

APPLICATION TO PATIENT CARE
- The results of this study may help public health practitioners in Sudan to identify which population groups should be targeted for oral
cancer prevention and control programmes.
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Public Knowledge of Oral Cancer and Modelling of Demogra
Knowledge in Khartoum State,

HERE IS WIDE GEOGRAPHICAL VARIATION
in the incidence of oral cancer (OC).! It is a
common cancer in developing countries,
particularly Brazil and countries in Southeast Asia.?
There is a good chance of survival with early diagnosis
and among those who receive necessary treatment.?
Despite this, public awareness of OC is low, which
contributes to delays in diagnosis.* In Sudan, OC was
one of the 10 most common cancers from 1967-1984;
however, in recent years it has begun to occur less
frequently.” Unfortunately, the majority of patients
only seek healthcare during advanced stages of OC,
leading to a relatively low five-year survival rate.”
Enhanced public knowledge of OC can improve
the early detection and self-identification of pre-
cancerous lesions.®® Certain countries, such as India,
have conducted mass media campaigns as a prevention
strategy, aiming to increase public knowledge of OC.’
In a prospective study conducted in India, Gupta et al.
observed decreased tobacco use and a lower incidence
of leukoplakia among participants of educational
programmes regarding risk factors for OC."° However,
assessment of the baseline level of public knowledge of
OC is essential for evaluating the effectiveness of such
campaigns. In addition, understanding how factors
such as age, gender, place of residence and education
levels affect knowledge of OC may help improve public
health programmes. This study aimed to assess the
current level of public knowledge of OC in Khartoum
State, Sudan, and examine how demographic back-
ground factors affect this knowledge.

Methods

This cross-sectional study involved participants

recruited from the outpatient clinics of three major
hospitals in Khartoum State between November 2012
and February 2013. An appropriate sample size was
calculated according to the following equation:

__Zrq

-
where p represents the percentage of those who are
aware of OC, set at 50% since no data were available
from Sudan and to yield the largest possible sample
size. As a result, the minimum sample size was
calculated to be 384 participants. This was increased
to 500 because modelling usually requires a large
sample size, with 50 subjects necessary for each
variable. Accordingly, a total of 501 participants were
included. Participants were selected by systematic
random sampling from the outpatient records of the
Khartoum Teaching Hospital (n = 300), Omdurman
General Hospital (n = 100) and Bahri General
Hospital (n = 101). Khartoum Teaching Hospital is the
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largest hospital in Sudan and usually receives triple
the number of patients of the other two hospitals;
therefore, the number of study subjects selected from
this hospital was three times higher than that of the
other hospitals.

An Arabic-language 23-item pre-tested structured
questionnaire was designed to assess the participants’
knowledge of OC. During face-to-face interviews,
questions were explained to the study participants
and answers recorded. The first five items of the
questionnaire focused on demographic background
variables, while item 6 determined whether patients
had heard of OC. Subsequently, items 7-14 deter-
mined awareness of risk factors, items 15—18 awareness
of the symptoms of OC and items 19-23 knowledge
of treatments for and outcomes of OC. For all items
except items 1-6 and 22, a score of 1 was given for
correct answers, 0.5 when participants indicated that
they did not know the answer and zero for incorrect
responses, allowing for a maximum score of 16."* For
item 22, scores ranged from 1-3, as this question was
multiple choice with three possible correct answers.
Therefore, a total of 17 questions evaluated knowledge
of OC among those who indicated that they had heard
of OC. Scores were added to obtain a total knowledge
score for each participant ranging from 0-19. Scores
of <9.5 (below the median) were considered to indicate
a low level of knowledge, scores of 9.5-14.5 to indicate
a moderate level of knowledge (representing the third
quartile of data) and scores >14.5 to indicate a high
level of knowledge (representing the upper quartile).
The internal consistency of the questionnaire was
assessed using Cronbach’s alpha test. Subsequently,
certain items of the questionnaire were modified in
order to obtain a Cronbach’s alpha score of 271%.

Data were analysed using the Statistical Package
for the Social Sciences (SPSS), Version 20 (IBM Corp.,
Chicago, Illinois, USA) to provide descriptive statistics
and conduct the logistic regression modelling. For
the latter analysis, participants were divided into two
groups—those with no or low knowledge versus those
with moderate or high knowledge. Demographic
background variables (e.g. gender, age, education
level and place of residence) were introduced
into the logistic regression model as independent
variables, with knowledge level as the dependent
variable. Logistic regression assesses the association
between an independent variable and the dependent
variable while adjusting for the confounding effect
of other independent variables. However, this can
be a disadvantage if some independent variables
have a mediating effect on other variables.”” Using
regression analysis to adjust for the effect of a
mediating variable can yield incorrect estimations
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Table 1: Demographic background variables of
outpatients at three major hospitals in Khartoum State,
Sudan (N = 501)

Variable n (%)
Gender

Male 257 (51)
Female 244 (49)

Place of residence

Urban 327 (65)
Rural 174 (35)
Age in years

18-30 247 (49.3)
31-40 106 (21.2)
41-50 80 (16.0)
51-60 41 (8.2)
>60 27 (5.4)
Education level

Illiterate 115 (23.0)
Primary 141(28.1)
Secondary 112 (22.4)
University 133 (26.5)
Employment status

Student 104 (21.0)
Housewife 143 (29.0)
Unskilled worker 154 (31.0)
Private or public sector employee 67 (13.0)
Farmer 21 (4.0)
Unemployed 12 (2.0)

for a studied association.”” Path analysis is the
logical extension of multiple regression models as
it can correctly estimate the shape and strength of
relations between independent variables, mediators
and dependent variables.”* Therefore, path analysis
using LISREL software, Version 8.51 (Scientific
Software International Inc., Skokie, Illinois, USA)
was subsequently performed to analyse and estimate
the relationships between background variables and
knowledge of OC. Specification of the structural
model was undertaken by assuming that the
independent variables could have a direct effect on
knowledge as a dependent variable or an indirect effect
mediated by another variable. The identification step
was conducted by satisfying the necessary condition
where the number of free estimated parameters should
be equal to or less than the number of distinct values.

Table 2: Levels of oral cancer knowledge among
outpatients at three major hospitals in Khartoum State,
Sudan (N = 501)

Level of knowledge n (%)
None 213 (42.5)
Low 27 (5.4)
Moderate 200 (39.9)
High 61 (12.2)

Table 3: Levels of knowledge of risk factors, symptoms,
treatment options and outcomes of oral cancer among
outpatients* at three major hospitals in Khartoum State,
Sudan (N = 288)

Level of n (%)
knowledge
Risk Symptoms Treatment
factors options and
outcomes
Low 79 (27.4) 88 (30.6) 103 (35.8)
Moderate 170 (59.0) 85 (29.5) 155 (53.8)
High 39 (13.5) 115 (39.9) 30 (10.4)

“Including only those individuals who had previously heard of oral cancer.

The number of free parameters was obtained from the

following equation:
p+1

2

px

where p is the number of variables. As the number of
variables was five, the number of free parameters was
15. In the structural model, the number of estimated
free parameters was 12. Thus, the necessary condition
showed that the model was over-identified, which is
acceptable.' The estimates were standardised to allow
for comparisons among variables of different scales.

Ethical approval for this study was granted by the
Sudan Medical Specialization Board in Khartoum.
Written consent from literate subjects and witnessed
verbal consent from illiterate subjects was obtained
after the objectives of the study were explained and
confidentiality assured.

Results

The demographic characteristic of the participants are
shown in Table 1. A total of 288 participants (57.5%;
confidence interval [CI]: 53-61%) had previously
heard of OC. Overall, 42.5% had no knowledge of
OC, 5.4% had a low level of knowledge, 39.9% had a
moderate level of knowledge and 12.2% had a high
level of knowledge [Table 2]. There were apparent
background similarities between those who had no or
low knowledge and those who had moderate or high
knowledge. Table 3 presents the knowledge levels of
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Table 4: Logistic regression modelling of demographic
background variables with knowledge of oral cancer
among outpatients at three major hospitals in
Khartoum State, Sudan (N = 501)

Variable OR (CI) P value

Age 1.02 (1.01-1.04) 0.009

Urban residence* 1.64 (1.10-2.46) 0.017

Primary education' 4.30 (2.40-7.71) <0.001
Secondary education’ 9.26 (4.84-17.71)  <0.001
University education’ 14.24(7.30-27.76) ~ <0.001

OR = odds ratio; CI = confidence interval.

“Reference group include those living in a rural residence. 'Reference
group include those who were illiterate.

OC risk factors, symptoms, treatment options and
outcomes among those who had previously heard of
OC. Table 4 shows the results of logistic regression
modelling. Age, urban residence and education level
were significantly associated with knowledge levels
(P =0.009, 0.017 and <0.001, respectively).

As gender did not significantly contribute to the
logistic regression model, it was excluded. A best-fit
model was selected to show the effect of background
variables on knowledge levels. The effect of education
levels on knowledge of OC was significant. When the
education level increased from illiterate to primary
school, knowledge levels increased fourfold; when
education level increased from illiterate to secondary
school, knowledge levels increased nine-fold; and when
education levels increased from illiterate to university
level, knowledge levels increased fourteen-fold.
Additionally, levels of knowledge increased slightly
with age. Finally, living in an urban area resulted in
a one-and-a-half-fold increase in knowledge levels in
comparison to living in a rural area.

The path analysis structural model is shown in
Figure 1. In the path analysis, it was assumed logically

100 Ap 041
1.00 Gender
100 Place of

residence

1% = 0,52 df = 3; P= 0.915; RMS ermor of approximation = 0.000

Figure 1: Path analysis structural model of the effect
of background variables on knowledge of oral cancer
among outpatients at three major hospitals in Khartoum
State, Sudan (N = 501).

df = degrees of freedom; RMS = root-mean-square.

£338 |

Table 5: Fitness measures of a path analysis structural
model for demographic background variables and
knowledge of oral cancer among outpatients at three
major hospitals in Khartoum State, Sudan (N = 501)

Measure Acceptable level Current

model
Chi-squared test Non-significant Pvalue ~ P =0.915
GF index 0 (no fit) to 1 (perfect fit) 1

Adjusted GF index 0 (no fit) to 1 (perfect fit) 0.998

RMS residual Researcher-defined 0.0026

RMS error of
approximation

<0.080 0.000

NF index 0 (no fit) to 1 (perfect fit) 0.997

GF = goodness-of-fit; AGFI = adjusted GF index; RMS = root-mean-
square; NF = normed fit.

that education levels would mediate the effect of other
background variables on knowledge levels. According
to the structural model, age and place of residence
had a prominent direct effect on knowledge, while
age and residence also had a prominent indirect
effect mediated through education level. Education
level had the largest positive effect on OC knowledge
(r = 0.36) followed by age, which had a slightly weaker
positive effect (r = 0.12). On the other hand, age
had a moderately negative effect on education level
(r = -0.41) while urban residence had a weak positive
effect on OC knowledge (r = 0.09). In addition, urban
residence had a weak positive effect on education level
(r = 0.10). Measures testing the fitness of the model
are presented in Table 5. The structural model was an
almost perfect fit according to a Chi-squared goodness-
of-fit test (x> = 0.52; P = 0.915), where a non-significant
value means that the model fits the data. The model
did not need any modification, thereby indicating
good specification of variables and relationships.

Discussion

This study aimed to assess current levels of public
knowledge of OC in Khartoum State and examine how
demographic background factors affected knowledge
levels. In terms of background variables, the study
sample was quite similar to that of the general
population living in Khartoum State.’® Furthermore,
there were apparent background similarities between
those who had no or low knowledge and those who
had moderate or high knowledge; this supports the
grouping of these participants together during the
logistic regression analysis.

In the current study, knowledge of OC was
significantly affected by age, residence and, in
particular, education levels. This latter association
has been observed in many studies.”!"'*” The present
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study included participants with wide variability in
educational backgrounds and found that education
level prominently affected OC knowledge; in contrast,
research focusing on homogenous populations might
fail to detect this association. For example, Comunian
et al. found that the association between education and
OC knowledge levels was not statistically significant;
however, the study investigated a population with a
high base level of education—professors, students and
administrative staff at a university."* Knowledge of OC
was also affected by place of residence in the current
study, with urban participants found to be more
knowledgeable than their rural counterparts. Agrawal
etal.havereported similar findings.”” However, Amara-
singhe et al. found that residents of rural villages in
Sri Lanka had higher levels of OC knowledge than
residents of urban tea estates."” Socioeconomic status
can affect access to information, so this finding could
be due to the lower socioeconomic status of the estate
residents in comparison to the villagers. Moreover, the
majority of villagers reported receiving information
regarding OC from the mass media, whereas estate
residents reported receiving information from family
members.”” Information received from the media
generally could be considered more accurate than
information gathered from family members in less
socioeconomically developed communities.

Additionally, knowledge of OC was affected by
age in the current study, which is a similar finding to
those reported by previous studies.®!*17202! Generally,
studies from different countries have shown a
nonlinear association between age and knowledge of
OC, where knowledge of OC increases with age until
patients are 60—65 years old, at which point knowledge
of OC begins to decline.'****! Some studies from India
have shown higher knowledge of OC in younger age
groups.”” Increased awareness among individuals
of younger age groups in India can be attributed to
wide media exposure of OC and various anti-tobacco
campaigns conducted in recent years.”'” On the other
hand, other research has indicated that knowledge of
OC is unaffected by age.*" This variation in findings
may be due to methodological flaws, which can
decrease the statistical power of a study to detect a
significant effect. Rogers et al. found that age had no
effect on knowledge of OC in general, but significantly
affected certain important OC risk factors, like
smoking.* In the study conducted by Amarasinghe
et al., although a robust methodology was used, the
researchers included only participants aged over 30
years old, which may have reduced detection of the
effect of age on knowledge of OC."

Finally, the current study found that knowledge
of OC was unaffected by gender, which is similar to
findings from the international literature.®!¢-1921-3

Nevertheless, a few studies have found a significant
association between gender and knowledge of OC.2%*
However, Oh et al. reported that the effect of gender
on knowledge levels was minor, as they found that
males were only slightly more knowledgeable than
females (odds ratio = 1.2).° Rogers et al. and Al-Rawi
et al. conducted surveys with convenience samples and
found that females had statistically significant greater
knowledge than males using a Chi-squared test.**
However, the use of statistical tests is questionable in
surveys with convenience or non-random samples, as
differences could be the result of sampling bias.

The path analysis structural model from the
current study demonstrated excellent specification
and goodness-of-fit, as shown by fitness measures.
The model showed that age and place of residence
had a prominent direct effect on knowledge of OC
and a prominent indirect effect mediated through
education level. The purpose of path analysis in the
present study was to avoid the incorrect estimation
of associations during regression analysis; in this
structural model, estimates were produced using the
full information method where all other associations
were taken into consideration during calculation.
Education level was found to have the largest positive
effect on OC knowledge, followed by age. However,
age had a moderately negative effect on education
level. The latter finding is to be expected as, in Sudan,
individuals of younger age groups are more educated
than their elders.” This direct and indirect effect of
age on OC knowledge may explain why certain studies
from India have found a negative effect of age on OC

knowledge;*"’

while the direct positive effect of age
on OC knowledge might be low, the indirect negative
effect mediated by education level might be much
higher. Urban residence was also found to increase
OC knowledge in the current study; however, it had
a weak positive effect. In addition, education levels
were weakly positively affected by urban residence;
this makes sense as urban residents are more educated
than their rural counterparts in Sudan.”® Gender was
found to affect knowledge of OC indirectly; this may
be because of its effect on education level, as males
have greater access to education than females in many
developing countries.”

Based on the findings from this study, public
health programmes in Khartoum State which aim
to improve knowledge of OC should focus on
non-educated persons and those from rural areas.
Educational strategies should be designed to benefit
these individuals, since current strategies seem to
target educated people and those living in urban areas.
Education plays a fundamental role in any long-term
strategy aiming to improve public knowledge and
awareness of OC. The structural model designed in
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the current study may potentially be used in other
developing countries which have populations with
a similar demographic structure and background
variables. However, this study is limited by its cross-
sectional design, as generally a longitudinal design
is more appropriate for model development. Addi-
tionally, this study did not utilise a standardised
questionnaire with predetermined reliability and
validity to determine OC knowledge; however,
Cronbach’s alpha test was used to ensure internal
consistency.

Conclusion

Approximately half of the Sudanese outpatients in the
current study had never heard of OC. Furthermore,
among those who had heard of OC, the majority only
had a moderate level of knowledge of the disease.
Education level was found to have the most prominent
positive effect on knowledge of OC. Moreover,
education level was found to mediate the effect of
other background variables.
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