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Objective: To assess oral health literacy level and oral health information of Iranian adults in Tehran, and to determine the factors related
to oral health literacy. Basic research design: A cross-sectional population study. Participants: A random sample of 1,031 adults in Tehran,
Iran. Methods: Oral health literacy was measured using an oral health adult literacy questionnaire (OHL-AQ). Variation in use of informa-
tion sources by socio-economic and demographic background was estimated by odds ratios. A multiple linear regression model served to
determine predictor factors of OHL-AQ scores controlling for characteristics of the subjects and number of information sources. Results:
The mean OHL-AQ score was 10.5 (sd 3.0). Women (p<0.001), younger (p<0.001), and better educated participants (p<0.001) had higher
OHL-AQ scores. The most common sources of oral health information were dentists (52.6%), and TV/Radio (49.5%). According to the
regression model, females (p=0.001), high educational level (p<0.001), and use of multiple information sources (two sources p=0.01,
three sources or more p=0.002) were the main predictor factors of OHL-AQ scores. Conclusions: The average oral health literacy level
of Iranian adults was low. Disseminating evidence-based oral health care information from multiple sources including TV/radio, dentists,
and other health professionals in different settings should improve public oral health literacy.
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Introduction

One of the ways to reduce oral health disparities and
improve the quality of dental care is by improving the
public’s oral health literacy (Horowitz and Kleinman,
2012). Oral health literacy (OHL), like general health
literacy is critical for empowering individuals’ ability to
find and process oral health information from different
and complicated sources in everyday life to promote
and maintain good oral health (Kanj and Mitic, 2009).

In addition to a variety of information sources, rapid
growth of information technologies with a large amount
of complex health information presents a challenge for
low literacy adults to find appropriate health informa-
tion from their daily activities (Hesse et al., 2005; Lee
et al., 2011).

Evidence links poor health literacy to several adverse
health outcomes including poor health and health care
knowledge, poor general and mental health status (De-
walt et al., 2004). Reports indicate that strengthening
health literacy through educational programs improves
the health knowledge and health behaviour of pregnant
women (Noronha ef al., 2012); and disseminating ad-
equate basic information could reduce health disparities
(Loh et al., 2009).

While one indication is that oral health literacy is an
important determinant of oral health (Naghibi Sistani et
al., 2013a), knowledge about oral health literacy and fac-
tors related to it are scarce in countries with developing
health care systems such as Iran. This study therefore

aimed to evaluate oral health literacy level and oral health
information sources of Iranian adults in Tehran, and to
explore the effect of information sources and background
factors on oral health literacy scores.

Methods

This cross-sectional population study used self- and
interview-administered questionnaires among adults in
Iran’s capital, Tehran, with its population of 8 million
and mix of socio-economic backgrounds.

Multi-stage random area sampling was used with the
sample-size calculated as 1050 (0=0.05; the prevalence
of adequate oral health literacy, 0.4 obtained from a pilot
study; and design effect, ~2).

All 22 districts of Tehran were considered as strata
each weighted according to its population. Within each
stratum, we sampled clusters at random. Next blocks of
houses were selected randomly from each cluster, and
then ten houses in each block were selected systemati-
cally. Finally, among all adults residing in the same house,
individuals were selected at random. Any unable to read
or write Persian (the local language) was excluded.

Interviewers from the Iranian Students’ Polling Agency
(ISPA), a professional agency, assisted in data collection.
To reduce inter-interviewer variability, all interviewers
underwent a training session where the main researcher
explained the questionnaire protocols. In total 1,031
adults participated.

Correspondence to: Dr Reza Yazdani, Community Oral Health Department, School of dentistry, Tehran University of Medical Sciences,
North Karegar Street, Tehran, Iran. P.O. Box: 1439955991. Email: ryazdani@sina.tums.ac.ir



We measured oral health literacy by a newly developed
instrument, the Oral Health Literacy Adults Questionnaire
(OHL-AQ), which was tested in a pilot study and showed
to be reliable and valid (Naghibi Sistani et al., 2013b). It
contains 17 items in four sections: reading comprehension
comprises six questions which assess reading and the
ability to comprehend oral health knowledge; numeracy
comprises 4 questions assessing ability to calculate num-
bers in a dental prescription and a mouth-rinse instruction;
listening comprises 2 questions evaluating effectiveness
of communication skills; and decision-making comprises
5 questions related to common oral health problems and
items extracted from medical history form.

The correct answers were scored 1 and those wrong
or unanswered, 0, giving a total score for the question-
naire ranging from 0 to 17. For analysis, the OHL-AQ
scores were classified into three levels: inadequate, 0-9;
marginal, 10-11; and adequate, 12-17 based on piloting
(Naghibi Sistani et al., 2013b).

Oral health information sources were identified by
asking from which sources do you usually receive oral
health information? Participants could select one or more
sources from: book/newspaper, TV/radio, internet, dentist,
and family/friends. For analysis each source was coded
0 if not selected or 1 if selected.

Among background information acquired was demo-
graphic data comprising age, gender, educational level,
and economic status. Age was categorised as: 18-24,
25-44, or 45-65 years. Education was measured in years
and classified as either: 1-11 or 12 years and more.

As the measure of economic status we used living
area in square metres per person (m*p where p included
children): a valid and reliable indicator of economic
status in Iran (Donyavi et al., 2011; Naghibi Sistani et
al., 2013a). This proxy measure was categorised as three
levels: <20, 20-39 and >40 m?/p.

In addition to descriptive statistics, the statistical
significance of OHL mean differences between sub-
groups was compared by one-way analysis of variance
(ANOVA), and an independent sample t-test. Assessment
of factors related to the oral health information sources
was estimated by odds ratios, using a univariate logistic
regression model. Use of information sources or not as an
outcome was the comparison. A multiple linear regression
model served to test which variables predict oral health
literacy scores, controlling for background characteristics
and number of oral health information sources used.
SPSS v.18 software was used for the analysis with the
significance was set at 0.05.

The ethics committee of the Tehran University of
Medical Sciences approved the study. Before being invited
to take part, participants were informed of the scientific
goal of this research, participation being voluntary and
their right to withdraw at any time.

Results

The 1,031 participants’ mean age was 36.2 (sd 12.9)
and ranged from 18 to 65 years. The oral health literacy
scores approximated to a normal distribution and ranged
from1-17 with mean 10.5 (sd 3.0) and mode 11. Of all
the participants 35% had OHL-AQ scores classified as
inadequate, 25% as marginal, and 40% as adequate.

Differences in OHL-AQ mean scores by age, gender,
and socio-economic background are shown in Table 1.

Of the studied subjects 42% were aware of the re-
lationship between oral and general health and 73% of
the respondents believed fluoridated toothpaste is helpful
in preventing tooth decay. All questions in the numeracy
and listening sections were answered correctly by 60 to
90% of the respondents and under 55% answered cor-
rectly to four of the five questions in the decision-making
section (Figure 1).

Among oral health-information sources used by re-
spondents, dentists (52.6%) and TV/radio (49.5%) were
the most common sources, followed by book/newspaper
(32.7%), family/friends (30%), and internet (16.1%). Of
the subjects 1% reported receiving information from no
sources, 46% from one, 27% from two, and 26% from
three or more sources. Mean oral health literacy scores
increased according to numbers of information sources
used respectively: 8.4 (sd 1.6), 9.9 (sd 2.9), 10.7 (sd
3.0), 11.7 (sd 2.7), (p<0.001).

Oral health literacy scores were independently associ-
ated with most of the information sources (Table 2). Adults
aged 18 to 24 were more likely to use a book/newspaper
(OR=1.8, 95%CI 1.2-2.7) and internet (OR=3.3, 95%CI
2.0-5.6) as information sources compared to those older.
Women selected media (OR=1.3, 95%CI 1.0-1.7) more
often than did men (Table 2).

To obtain the main predictive factors for oral health
literacy scores, the final multiple linear regression model
is presented in Table 3. Females (p=0.001, 95%CI 0.26-
0.99), high educational level (p<0.001, 95%CI 1.02-1.90),
and use of multiple information sources (two sources
p=0.01, 95%CI 0.41-4.19, three sources or more p=0.002,
95%CI 1.05-4.84) had a significant positive effect on oral
health literacy scores.

Table 1. Distribution of oral health literacy scores by socio-
economic and demographic characteristics among adults in
Tehran, Iran

n (%) OHL p

mean (sd)

Age 1,030 <0.001"
18-24 years 251 (24.4) 10.3 (3.0)
25-44 years 485 (47.1) 11.0 (2.9)
45-65 years 294 (28.5) 10.1 (2.9)

Gender 1,030 <0.001™
Male 504 (48.9) 10.2 (3.0)
Female 526 (51.0) 10.9 (2.9)

Education 1,022 <0.001"
< 12 years 280 (27.4) 9.3 (2.9)
>12 years 742 (72.6) 11.0 (2.9)

Living area (m%p) 947 0.02 *
<20 296 (31.3) 10.2 (3.1)
20-39 485 (51.2) 10.8 (2.9)
>40 166 (17.5) 10.8 (2.9)

*By ANOVA test; **By independent sample t-test
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Reading comprehension section:

1. Research shows that there may be a link between oral diseases and other health problems

such as myocardial infarction.

2. One of the most common oral diseases is tooth decay. Brushing with toothpaste that
contains fluoride ...

3. ...atleasttwice aday ...
4. ... with flossing and avoiding foods with lots of sugar could prevent tooth decay

5. Every person has 32 permanent teeth ...

... and gets the first one at six years old.

Decision-making section:

13. The best decision if little bleeding occurs after brushing or flossing is brushing and
flossing daily.

14. The best decision if pain and swallowing occur in mouth is attending the doctor or dentist.

15. The best way to remove stain and calculus from teeth is having dental scaling.

16. When I signed “I exonerate my dentist from unintentional complications of treatment”

means that my dentist is not responsible for unintentional complications of treatment.

17. When I said “I have a history of allergy to some drugs” I mean, I feel unable to breathe,

and have redness in my skin after taking some drugs.

(=]
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Figure 1. Participants’ percentage correct answers to the reading-comprehension and decision-making sections of the OHL-AQ
in Tehran, Iran (n=1,031)

Table 2. Factors related to the oral health-information sources according to the socio-demographic characteristics, and oral

health literacy scores by regression model among adults in Tehran, Iran (n=1,031)

Factor Book/Newspaper Internet TV/Radio Dentist Family/Friends
% OR % OR % OR % OR % OR
Age
18-24yrs  38.6 1.8 (1.2,2.7) 23.1 3.3(2.0,56) 494 09 (0.6,1.3) 466 0.8 (0.51.1) 319 1.01(0.7,1.4)
25-44yrs 342 15@1.1,2.1) 173 23 (14,38 493 09 (0.7,1.2) 56.1 1.1(0.8,1.5 280 0.8 (0.6, 1.1)
45-65yrs  25.2 1.0 (referent) 8.2 1.0 (referent) 50.0 1.0 (referent) 51.7 1.0 (referent) 31.6 1.0 (referent)
Gender
Female 306 0.8 (0.6,1.00 144 0.7 (05,100 53.0 1.3(1.0,1.7) 544 1.1(09,14) 289 0.8(0.6,1.1)
Male 349 1.0 (referent) 17.9 1.0 (referent) 45.8 1.0 (referent) 50.6 1.0 (referent) 31.2 1.0 (referent)
Education
>12yrs 379 24 (1.7,33) 201 3.8(23,6.5 49.6 1.0(0.7,13) 547 13(1.0,1.7) 292 0.9 (0.6, 1.2)
< 12yrs 20.0 1.0 (referent) 6.1 1.0 (referent) 49.3 1.0 (referent) 47.1 1.0 (referent) 31.1 1.0 (referent)
OHL
12-17 386 1.6 (1.2,2.3) 233 24 (1.6,3.7) 537 15(1.1,2.00 604 2.0 (1527 329 12(0.9,1.7)
10-11 31.0 1.2(08,1.7) 11.8 1.0(06,1.8) 51.8 1.4(1.0,19) 533 1.5(.1,2.1) 27.8 09 (0.6, 1.4)
0-9 27.0 1.0 (referent) 109 1.0 (referent) 42.9 1.0 (referent) 429 1.0 (referent) 28.1 1.0 (referent)

OR, Odds ratio (95% confidence interval in parentheses); Bold, Significant at p<0.05; OHL, oral health literacy

180



Table 3. Factors related to the oral health literacy scores
controlling for background characteristics, and numbers of
oral health information sources by multiple linear regression
model among adults in Tehran, Iran (n=1,031)

Factor Regression 95%CI p
coefficient

Age
18-24 years -0.42 —-0.96, 0.10 0.11
25-44 years 0.41 —-0.03, 0.36 0.06
45-65 years referent

Gender
Female 0.63 0.26, 0.99 0.001
Male referent

Education
>12 years 1.46 1.02, 1.90  <0.001
< 12 years referent

Living area (m*/p)
>40 0.27 —0.28, 0.82 0.33
20-39 0.19 -0.22, 0.61 0.37
<20 referent

Information sources
No source referent
One source 1.38 —0.49, 3.26 0.14
Two sources 2.30 0.41, 4.19 0.01
Over two sources 2.94 1.05, 4.84 0.002

Discussion

To our knowledge this was the first population study of
oral health literacy among adults in Tehran, Iran. Results
indicated that the level of oral health literacy among
adults was low; two-thirds of adults had significant dif-
ficulties in the OHL test.

Among Iranian adults, we found dentists and media
(TV/radio) were the main sources of oral health informa-
tion, as was found in Saudi Arabia (Wyne et al., 2005).
Americans rate television as their primary source of
health information (Pribble et al., 2006), while stud-
ies from France (Renahy et al., 2008) and Switzerland
(Seemater-Bagnoud and Santos-Eggimann, 2007) found
physicians to be the main source of health information.

Earlier studies found variation in individuals’ oral
health knowledge. In the present study, 73% of re-
spondents reported believing that fluoridated toothpaste
is helpful in preventing tooth decay compared to 72.5%
in Croatia, 95.6% in Italy (Cukovi¢-Bagi¢ et al., 2012)
and 66% among Australian (Gussy et al., 2008). More
than two-thirds of our subjects knew that sugar caused
dental caries compared to 91% of Baltimore adults in
the US (Macek et al., 2011).

Findings from the regression model revealed that
multi-sources approach for receiving oral health infor-
mation, higher educational level, and female gender are
the main predictors for higher oral health literacy scores.
This is in line with previous findings (Atchison ef al.,
2010; Jones et al., 2007) as might be expected, more
highly educated participants have greater ability to find
and understand oral health information, and decide wisely
regarding oral health problems.

Although no gender differences appeared based on age,
educational level, or number of information sources used,
women scored higher on oral health literacy (p<0.001)
and gender remained as a predictor factor for oral health
literacy scores in the multivariate regression model. This
may be due to Iranian women’s more frequent use of
media (TV/radio), (OR=1.3, 95%CI 1.0-1.7).

The Islamic republic of Iran Broadcasting organisa-
tion has developed policies and priorities to disseminate
health-related research findings in both audio and visual
media (Ashoorkhani and Majdzadeh, 2012). These include
several health-educational programs in media (TV/radio),
most of them broadcasted at times women at home are
likely to watch. The scientific quality and accuracy of this
health news has, however, been discussed (Ashoorkhani
and Majdzadeh, 2012).

In addition, the least common source for finding oral
health information was the internet. Our findings are similar
to those revealing that younger and more highly educated
individuals showed more of a tendency to seek health
information online (Hesse et al., 2005). This emphasises
the responsibility of health authorities to provide valid and
science-based health care information on the net.

Deprived individuals and minorities who are less
educated or unable to communicate effectively with
health-care providers do not obtain sufficient scientific
oral health information (Horowitz and Kleinman, 2012;
National Institute of Dental and Craniofacial Research,
2005). On the other hand, we found that each additional
information source associates with higher oral health
literacy scores confirming the significance of disseminat-
ing health information to the public via multiple sources
(Loh et al., 2009).

Attitudes are positive among physicians and other
non-dental staff in primary health care centres in Iran
towards disseminating preventive oral health messages
(Rabiei et al., 2012) supporting the use of a multi-health
information sources approach. Media providing evidence-
based information should be encouraged to improve the
awareness among the less advantaged population.

In addition, while schools include children from
different socioeconomic backgrounds, low-cost school-
based interventions have been shown to be effective in
improving the oral health knowledge of primary school
children (Chapman et al., 2006), the gingival health of
preadolescents (Saied-Moallemi et al., 2009) and the
oral cleanliness of adolescents (Yazdani ef al., 2009). It
seems justified in countries with developing health care
systems more emphasis should be placed on activities at
the schools in order to enhance oral health-related literacy
skills of those youngsters with low socioeconomic status
during their first stages of education.

The representative sample of the present study in-
creases the generalisability of the study results. In addi-
tion, stratified multi-stage random area sampling, outside
of dental/medical settings, helps to reduce selection bias
in our population-based survey. A cross-sectional design,
however, limits the study results to the associations at
that specific point in time, precluding conclusions con-
cerning causality.

The use of the OHL-AQ functional tools proved suit-
able in this non-English-speaking country. Unlike word
recognition tests, such as the Rapid Estimate of Adult
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Literacy in Dentistry (Lee et al., 2007), the OHL-AQ
functionally assesses different aspects of individuals’
literacy skills. The OHL-AQ is more general than other
existing OHL instruments in that it evaluates two addi-
tional skills: listening or communication and appropriate
decision-making.

Conclusions

Study results indicated low oral health literacy level
among Iranian adults. Specifically men, the less well-
educated and those receiving oral health information from
few sources were at greater risk of having limited oral
health literacy skills. To tackle these inequalities, found
particularly in countries with developing oral health care
systems, we advocate providing tested and accurate oral
health information through multiple sources to increase
oral health literacy.
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