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Knowledge of and attitudes towards periodontal 
health among adults in Tehran
M. Gholami,1,2 A. Pakdaman,1 A. Jafari 1 and J.I. Virtanen 3

ABSTRACT Determining what people know and believe about periodontal health and disease is important in order 
to establish prevention practices. This study aimed to assess knowledge of and attitudes towards periodontal health 
among adults in Tehran, Islamic Republic of Iran. We conducted a cross-sectional face-to-face interview survey 
in 2011 of 791 adults aged 18–50 years using a stratified, multistage sampling method. We recorded demographic 
characteristics including age, sex, education, marital status, employment and economic status (housing density). 
The lowest percentage of correct answers was related to the definition of dental plaque (11.6%) and the highest was 
for the role of the dental visit in prevention (92.8%). Female sex, university education and higher economic status 
were significantly associated with a higher mean score on periodontal health knowledge. The regression analysis 
showed that positive attitudes were associated with higher periodontal health knowledge and having university 
education. In this study positive attitudes towards prevention were related to better knowledge.
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المعارف والمواقف حول صحة دواعم الأسنان بين البالغين في طهران
مهديا غلامي، أفسانة باكدامن، أحمد جعفري، يورما إيلماري ويرتانن

الخلاصـــة: يعتــر التعــرف عــى مــا يعرفــه ويعتقــده النــاس حــول صحــة دواعــم الأســنان ومرضهــا مهــمًا مــن أجــل توطيــد ممارســات الوقايــة. 
وتهــدف هــذه الدراســة لتقييــم المعــارف والمواقــف حــول صحــة دواعــم الأســنان بــن البالغــن في طهــران، جمهوريــة إيــران الإســلامية، وقــد 
قــام الباحثــون بمقابــلات شــخصية في جميــع القطاعــات لإجــراء المســح الــذي شــمل 791 بالغــاً ممــن تــراوح أعمارهــم بــن 18 و50 عامــاً، وكان 
ذلــك عــام 2011، واســتخدموا طريقــة الاعتيــان المتعــدد المراحــل والطبقــات، وســجلوا الســمات الديموغرافيــة التــي تشــمل العمــر والجنــس 
والتعليــم والحالــة الزواجيــة والعمــل والوضــع الاقتصــادي )الكثافــة في المســكن(. وقــد كانــت أدنــى نســبة مئويــة مــن الإجابــات الصحيحــة 
ــه  ــد ب ــط يعت ــاك ترابُ ــة )92.8 %(. وكان هن ــارة طبيــب الأســنان في الوقاي ــدور زي ــط ب ــط بتعريــف اللويحــة الســنية )11.6%(، وأعلاهــا ترتب ترتب
إحصائيــاً بــن كلٍ مــن الجنــس المؤنــث، والتعليــم الجامعــي والوضــع الاقتصــادي المرتفــع وبــن ارتفــاع درجــات المعــارف حــول صحــة دواعــم 
في أن المواقــف الإيجابيــة مرتبطــة بارتفــاع المعــارف الصحيــة لدواعــم الأســنان وبحيــازة التعليــم الجامعــي.  الأســنان. وقــد أظهــر التحليــل التحــوُّ

ــن المعــارف. وقــد أظهــرت هــذه الدراســة أن المواقــف الإيجابيــة تجــاه الوقايــة ترابــط مــع تحسُّ

Connaissances et attitudes vis-à-vis de la santé parodontale chez des adultes à Téhéran

RÉSUMÉ La détermination des connaissances et des croyances en matière de santé parodontale et de  
parodontopathies est essentielle pour établir des pratiques préventives. La présente étude visait à évaluer les 
connaissances et les attitudes vis-à-vis de la santé parodontale des adultes à Téhéran (République islamique 
d’Iran). Nous avons mené une enquête transversale reposant sur des entretiens individuels en 2011 auprès 
de 791 adultes âgés de 18 à 50 ans selon une méthode d’échantillonnage stratifié à plusieurs degrés. Nous 
avons enregistré les caractéristiques démographiques telles que l’âge, le sexe, le niveau d’études, la situation 
matrimoniale, l’emploi et le statut économique (la densité du logement). Le pourcentage le plus faible de bonnes 
réponses était lié à la définition de la plaque dentaire (11,6 %) alors que le pourcentage le plus élevé était lié au 
rôle de la visite préventive chez le dentiste (92,8 %). Le fait d'être de sexe féminin, d'avoir un niveau d’études 
supérieures et un statut économique plus élevé était significativement associé à un score moyen supérieur pour les 
connaissances en santé parodontale. L’analyse de régression a révélé que les attitudes positives étaient associées 
à des connaissances en santé parodontale plus élevés et au fait d'avoir suivi des études universitaires. Dans la 
présente étude, les attitudes positives vis-à-vis de la prévention étaient liées à de meilleures connaissances.
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Introduction

Periodontal diseases including gingi-
vitis and periodontitis are prevalent 
in all populations worldwide. Severe 
periodontitis is estimated to affect 
5%–20% of adults in both developed 
and developing countries. Moreover, 
gingivitis is ubiquitous in adults, and 
its signs are prevalent as well among 
most children and adolescents [1]. In 
its early stages, periodontitis begins with 
gingival inflammation and in its later 
stages may progress to tooth mobility, 
pathological migration and tooth loss, 
causing chewing and speech dysfunc-
tion, aesthetic and psychological prob-
lems and impaired quality of life [2].

Since prevention and control of 
oral diseases are influenced by personal 
behaviour, several theories and mod-
els are useful in interpreting behaviour 
changes. The knowledge, attitudes and 
practice model is one of the models 
explaining how new knowledge acquisi-
tion leads to improved attitudes and 
facilitates behaviour change [3]. Based 
on this model, what people know and 
believe about periodontal health and 
disease is important in order to establish 
prevention practices [4]. 

In different regions of Asia, includ-
ing developed and developing countries, 
studies using the community periodontal 
index (CPI) showed that more than 60% 
of adults had CPI scores of 2–4, indicat-
ing detection of calculus during probing 
and pocket depths of 4 mm and more [5]. 
In the Islamic Republic of Iran, this score 
is prevalent in about 70% of young adults 
[6] and 93% of the middle-aged popula-
tion [7]. Nevertheless, studies assessing 
the knowledge of and attitudes toward 
oral and periodontal health in the Ira-
nian population are scarce. The relevant 
studies have been limited to a selected 
subgroup of adults [8,9]. The present 
study was carried out to fill this gap and 
to assess the periodontal knowledge and 
attitudes toward periodontal health of an 
adult population residing in Tehran.

Methods

Study design and sample
The study used a cross-sectional, popu-
lation-based, interviewer-assisted survey 
from February to March 2011 among 
subjects between ages 18 and 50 years liv-
ing in Tehran. These age groups included 
about 80% of the whole adult population 
of the city [10]. To select a representative 
sample, we applied stratified, multistage, 
random-area sampling. The 22 districts 
of Tehran (based on an administrative 
map) were considered as strata. Tehran, 
with a total population of 7 million inside 
the city, includes 22 municipal districts 
as follows; North (2), East (4), West 
(5), Centre (5), and South (6), with the 
southern and central areas having the 
highest population density [11]. 

The sample in each stratum was 
weighted according to the proportion of 
the population of the district compared 
with that of the whole city. Within each 
stratum, areas were selected randomly 
as clusters that were equivalent to 80 
areas in total. Then in each area, 1 block 
(around 200 buildings) was identified 
randomly. 10 houses in each block were 
selected, considering that each house-
hold within the black had the same 
probability to be sampled. The sex and 
age characteristics of the sample in each 
block were matched with the population 
pattern of that block. To reach the calcu-
lated sample size in each block, 1 person 
was chosen in the selected household. If 
more than one person was found with 
the same characteristics in the household 
another was chosen randomly [12]. If the 
household did not contain such a person, 
the interviewers moved to the adjacent 
house. In case that sample was not ob-
tained in a block, the interviewers moved 
to the next block to the south-east. 

A sample size of 800 was estimated 
using a sample size calculation for es-
timating a single proportion (α = 0.05, 
prevalence of adequate periodontal 
knowledge = 0.2 from the pilot study, 
and design effect = 2). 

Questionnaire development
A 19-item questionnaire based on pre-
vious studies [9,13–17] was developed 
to assess periodontal knowledge and 
attitudes. In the knowledge section, 2 
items focused on gingival appearance, 3 
items addressed causes and outcomes of 
periodontal disease, 1 item was related 
to the impact of systemic disease on the 
progression of periodontal conditions, 
and 4 items were associated with pre-
vention. In the attitudes section there 
were 9 statements about periodontal 
health and disease. 

The questionnaire items were 
initially revised by an expert panel. The 
face validity of the questionnaire was 
subsequently assessed with the aid of 
lay people’s opinions. Content validity 
was then evaluated by the expert panel 
regarding the relevancy, clarity, simplic-
ity and necessity of the questionnaire’s 
items. The items were corrected, substi-
tuted or deleted if necessary. Then the 
scale content validity index (0.92) and 
the content validity ratio (0.87) were 
calculated and assessed as acceptable 
[18]. In the pilot study, the external 
reliability, reported as percentage agree-
ment by test–retest, was > 70% for all 
questions. To assess internal consist-
ency, Cronbach alpha was calculated 
and found to be 67%. 

Survey interviews
A structured face-to-face interview 
based on the questionnaire was selected 
as the method of choice. The randomly 
selected participants were interviewed 
individually at their homes [19]. 
When data collection of each district 
was finished, the data of a subgroup 
of participants were chosen randomly 
and reviewed in order to ensure the 
accuracy of the recorded information. 

Eighteen (18) trained interviewers 
from a professional agency (Iranian Stu-
dents’ Polling Agency) carried out data 
collection. In order to ensure uniformity 
in data collection and avoid inter-inter-
viewer variability, detailed information 
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regarding the process of interviewing 
and ethical considerations were deliv-
ered by the main researcher in a 2-hour 
meeting in which interviewers received 
relevant guidelines on the ethical issues, 
the questionnaire and the interview [12]. 

Participation in the present survey 
was voluntary, and data were collected 
anonymously. Before the interviews, 
participants gave their informed con-
sent. The research was approved by the 
Tehran University of Medical Science 
ethics committee. 

Data treatment and statistical 
analysis
The responses to the questions about 
periodontal knowledge were scored as 
true (score 1) and false (score 0), and 
a sum score derived from 10 questions 
(range: 0–10) was calculated for each 
participant. The statements associated 
with periodontal attitude had 5-response 
categories: strongly agree, agree, no 
opinion, disagree and strongly disagree. 
For analysis, we combined the categories 
strongly agree and agree to yield the 
measure of agreement, and the catego-
ries no opinion, disagree and strongly 
disagree to yield the measure of disagree-
ment. Positive attitude was the percent-
age of agree responses in the 1st and the 
9th statements regarding periodontal 
health and disagree responses in the 
other statements. A sum score of peri-
odontal attitude was calculated for each 
subject, considering positive attitude 
(score 1), and negative attitude (score 
0) for each statement, with higher scores 
indicating a more positive attitude [20]. 
The average living area in square metres 
per person as of the participants was as-
sessed as a proxy indicator of economic 
status of the participants (range: 6–175 
m2/person), based on the distribution of 
the data, categorized into 3 levels: low (< 
23.8), moderate (23.8–36.7), and high 
(≥ 36.7) [21].

The data were analysed with SPSS, 
version 16. For comparison of knowl-
edge and attitude with sociodemo-
graphic variables, a t-test and one-way 

analyses of variance were employed. 
Significance level was set at P < 0.05. 
Linear regression was fitted to the data 
to assess the effect of independent 
variables such as knowledge score and 
sociodemographic variables on attitude. 
According to the knowledge, attitudes 
and practice model, we considered at-
titude as a dependent variable in the 
regression model [3,22].

Results

The background characteristics of the 
791 participants are presented in Table 
1. The mean age was 32.6 years and 
50.3% were male.

Responses to the knowledge ques-
tions are shown on Table 2. The lowest 

level of knowledge was related to the def-
inition of dental plaque (11.7%) and its 
role as the cause of gum disease (13.8%), 
and tooth mobility as the outcome of 
gum disease (27.0%). Red gingiva as 
an early sign of periodontal disease, and 
diabetes as an effective systemic disease 
related to progression of the disease, 
were pointed out correctly by nearly 
40% of the respondents. A majority of 
the participants considered gum disease 
as preventable, and believed in the ef-
ficacy of preventive measures.

The respondents’ attitudes toward 
periodontal health and disease varied 
greatly, as shown by their answers to the 
attitude statements (Figure 1). Gener-
ally, the participants showed a positive 
attitude towards periodontal health, 
including its impact on their work and 

Table 1 Characteristics of the study participants (n = 791) 

Variable No. %c

Sex

Male 398 50.3

Female 393 49.7

Age group (years)

18–24 216 27.3

25–34 257 32.5

35–44 192 24.3

≥ 45 126 15.9

Education

Illiterate/primarya 126 16.0

High school 336 42.6

University 327 41.4

Marital status

Married 276 35.2

Single 507 64.8

Employment status

Employed 384 48.9

Unemployed 62 7.9

Student 99 12.6

Homemaker 224 28.5

Other 16 2.1

Economic status b

Low 227 33.4

Moderate 223 32.8

High 230 33.8
aIlliterate/primary: < 9 years of education; bBased on average living area per person: low (< 23.8 m2/person), 
moderate (23.8–36.7 m2/person), and high (≥ 36.7 m2/person); cPercentages were calculated out of total for 
the category (data missing in some categories) .
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social relations, and towards the impor-
tance of oral diseases among other sys-
temic diseases. On the other hand, a high 
percentage of the respondents saw tooth 
brushing with salt as a useful measure for 
prevention of gum disease and consid-
ered scaling as harmful for gum health. 
In addition, a minority considered that 
their teeth did not seem normal any 
longer because of gum disease.

Table 3 presents the mean peri-
odontal disease knowledge scores and 
attitude scores in relation to the soci-
odemographic background variables 
sex, age group, education and economic 
status. Women had significantly higher 
mean knowledge scores than did men 
(P = 0.011), and more highly educated 
respondents had higher knowledge and 
attitude scores than did those less well 

educated (P < 0.001). Participants with 
high economic status had the highest 
periodontal disease knowledge (P = 
0.015) and attitude (P = 0.006) scores.

In the linear regression model, high 
periodontal disease knowledge scores 
and university level of education were 
only the variables that were significantly 
associated with positive attitudes toward 
periodontal health (P < 0.05) (Table 4). 

Table 2 Distribution of respondents’ answers to questions on periodontal disease knowledge

Question (correct answer) Total True False

No. No. % No. %

How would you describe healthy gums? (pink and firm) 784 470 59.9 314 40.1

What is dental plaque? (soft colourless and sticky 
deposits containing microbe and food debris) 788 92 11.7 696 88.3

What causes gum disease? (dental plaque) 784 108 13.8 676 86.2

Which one is an early sign of gum disease? (red gingiva) 782 312 39.9 470 60.1

Which one is the outcome of progressed gum disease? 
(tooth mobility) 785 212 27.0 573 73.0

Which of the following systemic diseases affects 
progression of gum disease? (diabetes) 782 280 35.8 502 64.2

Mostly gum disease is preventable 791 703 88.9 88 11.1

Twice a day tooth brushing together with flossing is 
efficient in preventing gum disease 788 721 91.5 67 8.5

Regular dental visits can prevent gum disease 788 731 92.8 57 7.2

Avoiding smoking prevents gum disease 790 713 90.3 77 9.7

0             20            40             60           80       100

%

Undesirable gum status will affect people’s work 
and their social relations*

Oral and dental diseases are less important than 
other diseases

If I haven’t eaten food, tooth brushing is not 
necessary

I believe that only in situations with pain or 
problems must I visit a dentist

Bleeding gums during brushing is normal

In spite of any preventive care in relation to gum 
disease, I worry about getting the disease

In my opinion, scaling is harmful for gum health

Brushing with salt prevents gum disease

I don’t like my teeth to appear longer than 
normal because of gum diseases*

84.5

81.7

70.6

68.4 

54.1

33

31.9 

7.8

7.7 

Figure 1 Positive attitudes towards statements regarding periodontal disease (n = 791) (*Completely agree/agree) 
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Discussion

Our study demonstrated poor knowl-
edge of periodontal disease, including 
its aetiology, signs, and outcomes, but 
an overall positive attitude towards peri-
odontal health among Iranian adults. 
In general, higher knowledge related 

to periodontal health and disease was 
significantly associated with positive 
attitudes.

Status of periodontal 
knowledge

The majority of the participants had 
poor knowledge regarding the aetiology 

of periodontal disease, including the 
role of dental plaque. This finding is in 
line with earlier findings regarding the 
causes of periodontal disease [9,14,23]. 
Lin et al. showed that a high percentage 
of Chinese adults were unaware of the 
causes of oral diseases, including dental 
caries and gum disease [17]. In that 

Table 3 Distribution of scores for periodontal disease knowledge and attitudes according to sociodemographic background 

Variable Knowledge score Attitude score

Mean (SD) P-value Mean (SD) P-value

Sex

Male 5.40 (1.61) 0.011a 4.97 (1.76) 0.106a

Female 5.70 (1.67) 5.18 (1.70)

Age group (years)

18–24 5.47 (1.70) 0.558b 5.03 (1.64) 0.625b

25–34 5.59 (1.55) 5.09 (1.75)

35–44 5.65 (1.69) 5.20 (1.84)

≥ 45 5.43 (1.67) 4.95 (1.65)

Education

Illiterate/primary 4.76 (1.62) < 0.001b 4.48 (1.83) < 0.001b

High school 5.45 (1.57) 5.02 (1.64)

University 5.96 (1.60) 5.36 (1.72)

Economic status c

Low 5.34 (1.48) 0.015b 4.77 (1.85) 0.006b

Moderate 5.46 (1.86) 5.08 (1.69)

High 5.78 (1.58) 5.30 (1.67)
at-test; bAnalysis of variance; cBased on average living area per person: low (< 23.8 m2/person), moderate (23.8–36.7 m2/person), and high (≥ 36.7 m2/person). 
SD = standard deviation. 

Table 4 Linear regression analysis of independent variables with scores on attitudes to periodontal disease 

Variable B-value 95% CI t-value P-value

Knowledge sum score 0.36 0.28 to 0.44 8.84 < 0.001

Sex

Male ref.

Female 0.09 –0.15 to 0.35 0.74 0.454

Age (years)

18–24 ref.

25–34 0.06 –0.26 to 0.40 0.39 0.691

35–44 0.21 –0.15 to 0.57 1.13 0.255

≥ 45 0.15 –0.26 to 0.57 0.71 0.475

Education

Illiterate/primary ref.

High school 0.27 –0.11 to 0.66 1.37 0.170

University 0.51 0.09 to 0.93 2.39 0.017

Economic status (m2/persona) 0.001 –0.003 to 0.005 0.46 0.639
aBased on average living area in square metres per person.  
CI = confidence interval; ref. = reference group. 
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survey, few were able to identify den-
tal plaque as one of the causes of gum 
disease. A similar lack of knowledge 
as to the role of dental plaque in gum 
disease has emerged among adults in 
Jordan and in the Islamic Republic of 
Iran [9,23]. Generally, public awareness 
of gum disease and particularly the role 
of dental plaque in relation to periodon-
tal disease is weak, presumably due to 
inadequate health education concern-
ing these conditions. However, most of 
the study participants had a good level 
of knowledge regarding the role of oral 
hygiene in preventing gum disease, a 
finding which was reported elsewhere 
[9,14,23].

Attitudes toward periodontal 
health and disease
Attitudes among our participants re-
garding the importance of oral and den-
tal diseases in comparison with other 
systemic diseases, as well as the impact 
of gum disease on occupational and 
social relationships, were largely posi-
tive. They also showed positive views 
toward preventive practices, including 
oral hygiene and regular check-ups. 
They commonly believed that gum dis-
ease may occur even despite preventive 
care. This may demonstrate that they 
considered gum disease as not fully 
preventable. 

The participants had some miscon-
ceptions regarding particular topics, 
including the impact of the application 
of salt and of dental scaling on gum 
health. Use of salt in any form includ-
ing salt water or salt powder to clean 
teeth is common in Islamic Republic of 
Iran. Application of salt water to rinse 
the mouth is a widespread method be-
lieved to cure gingival problems such as 
gum bleeding or gum looseness [9]. In 
our study, the majority of participants 
considered tooth brushing with salt 
as an appropriate method to prevent 
gum disease, regardless of the possible 
disadvantages of this method such as 
damage to the gums and tooth abra-
sion [24]. In addition, the study found 

negative attitudes toward dental scaling 
among Iranian adults. They considered 
scaling harmful for gum health, as did 
respondents in a study conducted in 
Hong Kong [25].

Relationship between 
knowledge/attitude and 
background
In our study, the periodontal knowl-
edge score was significantly higher 
among women, a finding also reported 
among Japanese young adults [26]. 
This implies that women value dental 
health more than do men and are more 
willing to improve their health status 
and receive relevant information [27]. 
On the other hand, no clear relation-
ship between the periodontal knowl-
edge score and age was evident, which 
is in line with the findings of a study 
from Germany [14], but in contrast to 
other findings in Jordan [15] and in 
Sweden [16]. 

In our study, higher education was 
related to a higher knowledge score; a 
similar finding emerged in a Swedish 
study among adults [16]. One study 
demonstrating elderly adults’ knowl-
edge of and attitudes towards oral 
health has shown a similar association 
between oral health knowledge and 
level of education [17]. 

In relation to attitudes towards peri-
odontal health among our participants, 
those with a university education had a 
better attitude than did those with lower 
educational levels. Neither economic 
status nor sex of participants was as-
sociated with attitudes towards peri-
odontal health. However, Furuta et al. 
demonstrated that Japanese women 
appreciated dental visits to prevent gin-
givitis more than did men [28].

Strengths and weaknesses of 
the study 
The knowledge, attitudes and prac-
tice model served as our theoretical 
framework for development of the 
survey tool. This model explains 
changes in attitude through knowledge 

improvement and, despite the weak-
nesses attributed to it, the model is still 
useful as the theoretical framework 
for various dental health education 
interventions [3]. Because we had no 
access to a standard questionnaire 
to assess periodontal knowledge 
and attitudes, a researcher-created 
instrument allowed collection of in-
formation after tests of its validity and 
reliability. Our stratified, multistage, 
random sampling method covered 
all 22 districts of Tehran to increase 
the representativeness of the sample. 
In order to increase the response rate, 
the participants were interviewed 
instead of being asked to fill in the 
questionnaires themselves [29]. To 
reduce information bias, all interview-
ers were calibrated, and the interview 
process was supervised. However, 
their presence and any explanations by 
the interviewers might have impacted 
the participants’ answers. In addition, 
positive attitudes in this study were 
measured in some statements by use 
of “disagree” responses, which was also 
the system used by Lin et al. [17].

Conclusions 

Our results showed poor periodontal 
knowledge alongside a generally posi-
tive attitude towards and great appre-
ciation of periodontal health among 
Iranian adults. Health education pro-
grammes should place more emphasis 
on causes and manifestations of peri-
odontal disease.
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