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Abstract

Background: Public awareness on oral cancer is thought to improve prevention and early diagnosis; however, the role of
socioeconomic status in this awareness is not clear.

Aims: The aim was to investigate whether an association exists between socioeconomic status and oral cancer awareness
in adults.

Methods: A multi-stage random sample of adults was investigated in Tehran in 2016-2017. The outcome was awareness
of oral cancer and knowledge of risk factors and signs and symptoms using a self-administered questionnaire. The main
exposures were self-reported socioeconomic status of 8 indicators of family assets and economic situation. Wealth index
was created using principal component analysis, and participants were classified into 5 quintiles. Regression analysis was
applied to test associations.

Results: Out of 1800 adults, 1312 completed questionnaires were returned (72.8% response rate). The mean age was 37.8
(standard deviation 9.0) years; about 60% were female. Statistical analysis revealed the higher the wealth index, the higher
the score for oral cancer knowledge and awareness. Awareness and knowledge were significantly lower among partici-
pants in the poorest quintile: they had a knowledge score on oral cancer risk factors 1.58 points [95% confidence interval
(CI): -2.19;-0.96] lower, and a knowledge score on oral cancer signs 1.34 points (95 CI: -1.98;-0.72) lower compared with

the richest quintile.

Conclusion: Socioeconomic inequalities were observed in oral cancer awareness in the Islamic Republic of Iran.
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Introduction

The association between socioeconomic status (SES) and
health outcomes has been widely documented in previ-
ous studies (1-5). Evidence of inequalities in oral health
has been repeatedly illustrated between and within
countries. Oral cancer, including cancer of the lip and
oral cavity, is not an exception, and recent global data has
shown differences in incidence and mortality in different
countries (5-8). Global Cancer Incidence, Mortality and
Prevalence (GLOBOCAN) estimated 354 864 (2.0% of all
sites) new cases of lip and oral cavity cancer, and 177 384
(1.9% of all sites) deaths worldwide in 2018. Age-standard-
ized lip and oral cavity cancer incidence among men and
women in Western Aisa has been reported to be 2.1and 1.1
per 100 000 (8). However, country-specific incidence and
mortality rates have not been documented in this Region
(79)-

Associations between oral cancer risk and low SES
(10), as well as the relationship between survival and
mortality of oral cancer and both individual and area
deprivation have been determined previously (11). Despite
some theoretical explanations for the disparity in health,

public health researchers still debate of how SES is a
factor in impaired health (1,5,12).

In patients of lower SES, first presentation with
more-advanced stages of oral cancer has been proposed
as a possible association with disparity in oral cancer
burdens (13). Moreover, lack of or insufficient knowledge
of oral cancer has been suggested as an effective factor
in late diagnosis (13). Therefore, it could be proposed that
socioeconomic positon has an effect on awareness and
knowledge about oral cancer, and in turn advanced stage
diagnosis.

Previous studies have used various indicators,
single or combined, to measure SES, mostly focused
on occupation, education and income (14-17). However,
unavailable or unreliable results have been mentioned
for income and occupation, especially in developing
countries (18). Ghorbani et al. developed an asset-based
SES index using principal component analysis (PCA) as
a method for determining weights for the components
of a wealth index from a set of variables; they explored
oral health inequalities in the Iranian population and
suggested that household assets could be a good indicator
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for assessment of “long-run” economic status (18).

There have been multiple studies assessing the levels
of awareness and knowledge of symptoms and risk
factors of oral cancer all over the world (19-21), however,
most of them used sociodemographic measures such
as age, sex and education as attributing factors. Also, a
review of the literature found that studies reporting oral
cancer awareness in the Islamic Republic of Iran are rare
with inconsistent results about sociodemographic factors
(22-25). To the best of our knowledge, there is no study
associating wealth status and level of knowledge about
oral cancer in a developing country. The aim of this study
was to investigate the association between individual
wealth (by determining SES) and its association with
awareness about oral cancer in the Islamic Republic of
Iran.

Methods

Baclground

This cross-sectional study is follow-up to an oral cancer
knowledge study that was conducted in Tehran in 2016-
2017 using self-administered questionnaires (26).

Ethics

The research project was approved by the ethics commit-
tee of Shahid Beheshti University of Medical Sciences.
The purpose of the study was fully explained in the ques-
tionnaire and responses to questions was on a voluntary
basis. All participants were assured of anonymity and
confidentiality.

Questionnaire

The questionnaire assessed the awareness and knowl-
edge of risk factors and symptoms of oral cancer as well
as socioeconomic status. It included demographic ques-
tions (sex, age), 4 yes/no questions about oral cancer
awareness (heard about cancer, non-communicable na-
ture, early diagnosis and treatment); 15 questions about
knowledge of risk factors (tobacco, alcohol, sunlight, diet,
genetics, age and human papilloma virus) and 11 ques-
tions about signs and symptoms (ulcers, red or white
patches, swelling, difficulty swallowing, discomfort,
change in voice and weight loss) (26). Oral cancer knowl-
edge questions were closed-ended positive and negative
questions with yes/no/do not know options (27,28). The
questionnaire was designed by slightly modifying pre-
vious valid questionnaires considering the local cultur-
al, environmental and language environment (27,28). For
assessment of SES, we used an 8-item composite wealth
index by adapting the existing validated asset questions
(18), including house ownership (own/rent); yes/no ques-
tions about having a car, personal computer, dishwasher,
steam-cleaner (a device to clean surfaces) and microwave;
and questions about income satisfaction (How satisfied
are you with your current household income? Highly
satisfied, satisfied, dissatisfied, highly dissatisfied) and
financial management (Do you have the ability to man-
age expenditure with the available monthly income? can't
make ends meet, manage to get by, have enough money

plus some extra, money is not a problem) considering the
previous studies (27,29,30).

Before finalizing the questionnaire, a pilot study was
conducted on a random sample of 60 patients attending
a dental school clinic to ensure clarity and practicability
of the questions (a = 0.81). Eventually, the final Farsi
language questionnaire we created fitted onto a double-
sided plus one single A4 sheet stapled together. The
purpose of the study and instructions were explained at
the beginning of the questionnaire. It took approximately
15 minutes to complete the questionnaire.

Sampling and participation

In accordance with previous studies in the Islamic Re-
public of Iran in recent years (24), 16% was considered
the proportion of knowledgeable patients (with regard to
risk factors of oral cancer) for the sampling formula, and
we estimated that 1000 participants should be sufficient

for the survey. Additional sampling was added in order to
compensate for losses and refusals.

The study population comprised adults who were
parents of public primary school students in Tehran.
The sampling method used a multi-stage, stratified,
random technique. First, from the 22 municipal regions
in Tehran and according to geographic location, 4 regions
were selected in the south, east, west, and north. Then,
were randomly selected 1 or 2 schools from the school
list in each region. In each school, a grade was randomly
selected and the invitation letter sent to all the parents in
that grade. The invitation letter was sent home with each
student so both parents had the chance to see the letter.

Study design

A total of 1800 parents were invited to participate in this
study, which was conducted in Tehran in 2016-2017.
Those who agreed to participate were asked to sign the
consent form.

Participants were requested to return the completed
the questionnaires on the same day, without any time
restrictions and to use their own knowledge, without
seeking information from online resources. Illiterate
persons, who were not able to write/read, were excluded
due to the self-administered nature of questionnaire.
A brochure containing information about oral and lip
cancer was provided to all parents in the sampled schools
after finishing the study. This brochure was approved
by the panel expert of community oral health and oral
medicine specialists in Shahid Beheshti University of
Medical Sciences, Tehran.

Outcome variables

Awareness about oral cancer and knowledge of risk fac-
tors and signs and symptoms were collected using a nu-
merical scale. Each correct answer was allocated a score
of 1; incorrect answers, including “do not know” answers
scored zero. The final scores for each participant were
summed up separately: 0-4 for awareness, 0-15 for risk
factor knowledge, and 0-11 for the signs and symptoms
knowledge.
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Explanatory variables

The main explanatory variable was a composite wealth
index as the proxy for SES; PCA was applied to indicator
variables and the samples classified into 5 equal wealth
quintiles, where the first quintile represented the poorest
20% of the sample.

Covariates

Age was recorded in date of birth and was categorised
into groups of 25-35, 35-45, and > 45 years.

Statistics

We used PCA to develop the wealth index using STATA,
version 11.1. Because the items included both binary and
continuous variables, polychoric correlations were ap-
plied in the principal factor analysis correlation matrix.
Then the SES classification into 5 quintiles was conduct-
ed via cluster analysis of the 8-item composite wealth
using the data-driven approach. Descriptive and univari-
ate analyses were used to explore the distribution of oral
cancer knowledge and awareness using SPSS, version
22. Statistical tests, including ANOVA and post hoc tests
and general linear regression were used for analysis of
the level of knowledge and awareness among sociode-
mographic groups. P < 0.05 was considered statistically
significant in the survey.

Results

Out of 1800 adults invited, 1312 completed questionnaires
were returned (72.8% response rate). In total, 62% of par-

ticipants were female and 38% were male with the aver-
age age 37.8 [standard deviation (SD) 9.0] years.

Mean score for awareness was 1.09 (SD 1.60) (out of
4), for risk factors knowledge was 5.3 (SD 3.0) (out of 15),
and for signs and symptoms, knowledge was 4.5 (SD 2.9)
(out of 11). Analysis indicated that oral cancer awareness
and knowledge of oral cancer signs or risk factors were
not significantly different between age categories. Male
participants had less knowledge of oral cancer signs and
risk factors (P < 0.05), however awareness did not differ
between males and females (Table 1).

Principal component analysis revealed a single
component with an Eigen-value >1, covering 84% of
variance (data not shown). All variables included in this
factor had positive factor scores, and all were associated
with higher socioeconomic status.

Table 1 also demonstrates the relationship between
SES and level of knowledge and awareness. There was
a statistically significant difference between level of
awareness and knowledge of oral cancer risk factors
and signs and symptoms in the different socioeconomic
groups (P < 0.001). The post hoc test results showed the
higher the wealth index, the higher the score for oral
cancer knowledge and awareness.

Table 2 shows general linear model analysis. The level
of the wealth index remained statistically significantly
associated with knowledge and awareness of oral cancer,
controlling for age and sex (Table 2). People from the
poorest quintile had a knowledge score on oral cancer

Table 1 Distribution of knowledge levels on oral cancer among 1312 adults in Tehran according to socioeconomic characteristics,

2016-2017
Characteristic

Frequency

No. (%)
Sex
Male 489 (38.2
Female 788 (61.7)
P-value?
Age (years)
25-35 318 (28.2)
35-45 644 (57.1)
> 45 165 (14.6)
P-value®

Socioeconomic status quintilec

s5th 204 (17.5)
4th 258 (22.2)
3th 207 (17.8)
2nd 262 (22.5)
1st 233 (20.0)
P-value®

General awareness  Knowledge of risk Knowledge of
factors signs
Mean (SD) Mean (SD) Mean (SD)
1.60 (1.09) 4.90 (2.92) 4.21(2.96)
1.64 (1.01) 5.60 (3.00) 4.70 (2.88)
0562 < 0.001 <0.001
1.60 (1.07) 5.26 (3.00) 4.38 (2.88)
1.68 (1.1) 5.44 (3.08) 4.68 (2.99)
1.59 (1.0) 5.17 (2.83) 4.26 (2.88)
0.4 0.50 0.16
1.92 (1.12) 6.23 (2.82) 5.09 (2.98)
172 (1.03) 5.85 (2.87) 4.88 (2.92)
172 (1.07) 5.45 (3.05) 4.60 (3.01)
154 (1.07) 4.95 (2.95) 4.35 (2.83)
1.30 (1.02) 4.69 (2.97) 3.91 (2.68)
< 0.001 < 0.001 < 0.001

SD = standard deviation.
“Independent samples t-test.
YAnalysis of variance test.
‘Ist = poorest; 5th = richest.
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Table 2 General linear model regression results for oral cancer awareness among 1312 adults in Tehran according to

socioeconomic status (SES), 2016-2017
Knowledge/ awareness SES?

General awareness 1st
2nd
3th
4th
sth

Knowledge of risk factors 1st
2nd
3th
4th
sth

Knowledge of signs 1st
2nd
3th
4th
sth

P-value 95% confidence interval
Lower bound Upper bound

-0.69 <0.001 -0.91 -0.46
-0.45 < 0.001 -0.67 -0.22
-0.27 0.02 -0.50 -0.04
-0.23 0.03 -0.45 -0.01
-158 < 0.001 -2.19 -0.96
-1.43 <0.001 -2.04 -0.82
-0.84 <0.001 -1.48 -0.21
-0.39 0.20 -0.99 0.21
-134 <0.001 -1.96 -0.72
-0.83 <0.001 -1.44 -0.22
-0.59 0.06 -1.22 0.03
-0.32 0.28 -0.93 0.27

All analyses adjusted for age and sex.
R = reference.

“1st = poorest; 5th = richest.
"Coefficient estimate.

risk factors 1.58 points [95% confidence interval (CI):
-2.19;-0.96] lower, and a knowledge score on oral cancer
signs 1.34 points (95% CI: -1.98;-0.72) lower compared
with the richest quintile.

Discussion

This study is one of the first epidemiological studies on
oral cancer awareness in the Islamic Republic of Iran,
studying awareness of both risk factors and signs. Our
findings indicate that oral cancer awareness is insuffi-
cient among the studied population, the mean scores
for both risk factors and signs being around 30% of the
full scores. Mean general awareness score (1.09 out of 4)
points to a lack of knowledge on oral cancer in adults.
Details have been provided in previous studies (26,31).
Also, people in the lower SES quintiles had lower gener-
al awareness and less knowledge about risk factors and
signs and symptoms of oral cancer.

In light of the difficulties in accessing the adult
population to get a random sample, we tried to use public
schools as the setting for sampling. Considering the
random selection of schools from different geographic
areas of the huge city of Tehran, it seemed to achieve a
large sample of adults in a low-cost way. Compared to the
whole adult population, parents are of special importance;
an informed parent can affect the health of the whole
family, including the next generation. However, the
parent population is not a representative sample of the
adult population, making our findings ungeneralizable
to the whole adult population of Tehran. The lack of
illiterate participants also affected generalizability. The
results may, however, be generalizable to Iranian parents

because the SES and education level is higher in Tehran
than other urban and rural areas across the country.

Oral cancer, being a life-threatening disease, is
usually diagnosed late. The survival rate may be
improved significantly if the disease is diagnosed in the
early stages or if the precancerous lesions are treated
(32). Our findings showed that the level of awareness of
oral cancer risk factors was low. This is a crucial issue
in prevention of oral cancer as people do not even know
which harmful behaviours and exposures may cause oral
cancer. Awareness is the first step, and it is the primary
step towards changing attitudes and performance in this
regard. We found that the level of awareness of oral cancer
signs was low as well. This lack of information may lead
to late diagnosis, hence affecting survival rates. The low
level of public awareness of oral cancer has also been
reported by other researchers from different countries,
which reveals the need for education all around the world
(16,21,33).

Another finding of this study was the lower awareness
among people from the low-SES group, who may have
limited access to knowledge sources about their health,
including information on oral cancer. This may be
because of their lower level of educational attainment,
lower level of health literacy and public education, and
less frequent physician/dental visits (34-36).

A number of studies have evaluated the association
between sociodemographic indices such as age, sex,
education, occupation and level of knowledge of oral
cancer (33,37). Different studies reported inconsistent
results on the relationships between level of knowledge
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and sex and age. In the Islamic Republic of Iran, only
Pakfetrat et al. reported significant differences in
knowledge among people with different occupations (23).
Occupation may not be a good indicator of SES due to the
existence of income inequalities within an occupation,
as well as high rates of women without formal jobs in
developing countries. Tadbir et al., Pakfetrat et al., and
Gholami et al. reported the higher the education level,
the higher the score for oral cancer knowledge (22,23,25).
Although education is a good predictor of SES, it is not a
sole indicator of it. Income has been used as an indicator
of SES in oral cancer knowledge studies before (17,33).
However, there are high non-response rates on items
directly measuring income, especially in developing
countries due to cultural factors (18,38).

In neighbouring countries, Al-Maweri et al. in
Riyadh reported dental patients with lower SES were
significantly less aware about oral cancer and had much
less knowledge of the signs and risk factors (39). Hassona
et al. also reported people with lower SES in Jordan were
less well informed about the signs and risk factors of oral
cancer (40).

In a recent study in the United Kingdom, Kawecki
et al, using the deprivation index, indicated lower
knowledge of mouth cancer in the most deprived areas
(41). These studies are in line with our study. However,
the measurement of SES can be different in different
populations.

An asset-based approach, collecting information on
ownership of a range of durable assets, is an alternative
to traditional monetary indicators such as consumption
expenditure or income, for measuring SES (1,5). Ghorbani
et al. created an asset based wealth index for measuring
oral health inequality in Tehran and demonstrated the
low level of oral health in the poorest quintile (5). Also,
Islami et al. in the north of the Islamic Republic of Iran
constructed an asset-based wealth index for assessing
SES and oesophageal cancer, and reported the protective
effect of high wealth scores in the group with the highest
wealth status (top 20%) (38), which is in line with the
current study.

In the present study, a wealth index has been
developed using asset items, as well as 2 indirect
monetary questions about financial management and
income satisfaction. Previous studies have shown that
people often refuse to discuss their income information
with others, and it is treated as sensitive or confidential,
however, income satisfaction questions dealt with the
emotional self-evaluation of income considering past
or current income, or standard income relative to one'’s
own merits and qualifications. Miething, in a survey in
Germany, argues that it could be an indicator of perceived
inequality as well as a non-income-based exogenous
measure of income inequality (29). Also, financial
management as the self-rated ability to manage with the
available monthly income has been used as a component
of measuring SES in previous studies (30).

In the current study, we used PCA for weighting
to construct a wealth index based on a previous study
(5) and our results show the first component explained
more than 80% of the original variables. The criteria for
the selection of variables for PCA are not well defined,
and the number of selected components is arbitrary (42).
In an Iranian study, Ghorbani et al., used PCA methods
for measuring socioeconomic inequalities. They used
the first component factor scores with coverage of 34%
of variance. Also, they classified the samples into 5 equal
wealth quintiles, similar to this study (18). Krefis et al, in
a study in Ghana, used PCA asset-based wealth index for
SES assessment with 20% coverage of the first component,
and argued that combined SES indicators using PCAs
provides a quantification and classification of individual
SES levels and enables the use of the resulting score for
risk analyses (30).

Although a well-designed PCA analysis has been
set up as a suitable tool for assigning weights to
the indicators in this study, all information on asset
measures are based on self-reports of the participants,
and were not confirmed by direct observation, and this
is considered a limitation. However, we asked questions
about easily recalled ownership or appliances, which
reduces the possibility of recall bias. In addition, prices
are not taken into consideration in asset ownership,
so, the appropriateness of the wealth index may differ
between regions. However, most previous studies used
this approach for construction of a wealth index (18,43).
Moreover, based on the multi-stage sampling design, it
is desired to run a multi-level regression model in any
future analysis of the present data.

Also, as a strength of this study, a brochure about
oral cancer risk factors and sign and symptoms has
been handed out in primary schools after the study,
which can help parents as well as children acquire oral
cancer-related knowledge, emphasizing the role of public
education.

A recent study in India used a mobile app for oral
cancer awareness in the general population. They argued
that mobile technology is used by all socioeconomic
groups and the app can be used as a tool for patient
education about prevention and early detection of oral
cancer (44).

Conclusion

The results of this study demonstrate the advantage of
multiple variables rather than a single indicator of SES.
The inverse association between combined indictors of
SES and all components of oral cancer knowledge (gen-
eral awareness, knowledge of risk factors and signs and
symptoms) has been confirmed in the present study.
Although improvement in SES is not achievable with-
out changing the general economy, dental public health
policy makers should conduct active educational pro-
grammes, especially for the most deprived parts of the
population to reduce the gap in oral cancer burden.
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Influence du statut socio-économique sur le niveau de sensibilisation au cancer de la
cavité buccale et role de 'éducation du public

Résume

Contexte : La sensibilisation du public au cancer de la cavité buccale permettrait d'améliorer la prévention et le diagnostic
précoce. On ignore cependant encore dans quelle mesure le statut socio-économique influence le niveau de sensibilisation.

Objectifs : La présente étude visait a déterminer l'existence d'un lien entre le statut socio-économique et le niveau de
sensibilisation au cancer de la cavité buccale chez les adultes.

Méthodes : Un échantillon aléatoire a plusieurs degrés composé d’adultes a été analysé a Téhéran (République islamique
d’Iran) en 2016-2017. Un questionnaire auto-administré a été distribué en vue d’évaluer le niveau de sensibilisation au
cancer de la cavité buccale et la connaissance des facteurs de risque et des signes et symptomes. Pour évaluer le statut
socio-économique, huit indicateurs portant sur le patrimoine familial et la situation économique ont été utilisés. Un
indice de richesse a été créé en utilisant I'analyse en composantes principales et les participants ont été classés en cinq
quintiles. Une analyse de régression a été appliquée aux associations de tests.

Résultats : Surles 1 800 adultes approchés, 1 312 ont rempli et retourné le questionnaire (taux de réponse de 72,8 %). L'age
moyen était de 37,8 ans (écart type 9,0) ; environ 60 % des participants étaient des femmes. L'analyse statistique a révélé
que plus l'indice de richesse est élevé, meilleur est le niveau de connaissance et de sensibilisation a I'égard du cancer de
la cavité buccale. Le niveau de connaissance et de sensibilisation était significativement plus faible chez les participants
appartenant au quintile le plus pauvre: ils ont obtenu un score de connaissance sur les facteurs de risque du cancer de
la cavité buccale inférieur de 1,58 point [intervalle de confiance a 95 % (IC) : -2,19 ; -0,96] et un score de connaissance sur
les signes du cancer de la cavité buccale inférieur de 1,34 point (IC a 95: -1,98 ; -0,72) par rapport au quintile le plus riche.

Conclusion : Le statut socio-économique a une influence sur le niveau de sensibilisation au cancer de la cavité buccale en
République islamique d'Iran.
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