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Abstract

Background: Poor oral hygiene can lead to serious diseases, such as periodontitis, tooth decay, pain and discomfort in
teeth or gums, infections, and loss of teeth. In Iran, adults aged 50 y and older are a high-risk group for oral health
problems, and this age group will grow in the coming decades. Despite increasing attention on healthy aging, there is
relatively less emphasis on oral hygiene and health-related problems. The present study investigated the oral health
status of Iranian adults using the oral health self-assessment questionnaire (OHQ) developed by the World Health
Organization (WHO).

Methods: A population-based household survey of a sample of adults aged 18-65 y was conducted. In this study, the
participants were recruited between May and October 2016 in Tabriz, Iran, and the study population was sampled
using a multi-stage cluster sampling design. The WHO's OHQ for adults was used for measuring oral health status and
oral hygiene behavior.

Results: In total, 2310 respondents completed the survey. The mean age (SD) of the participants was 41.6(234) v.
Males accounted for 48.8% of the participants. Of the 2310 respondents,187 (8.1%) individuals were edentulous,
152(20.7%) of whom were aged 51-65 y. Furthermore, 72.3% of those aged 51-65 y were dentate, and 50% of adults
aged 51-65 y said they had 20 or more teeth. About one-third of the participants reported that they did not brush
their teeth daily (23% of those aged 18-35 y,35.9% of those aged 36-50 y, and 44.6% for those aged 51-65 y). In the
sample, 394% of individuals aged 18-35 y,34.1% of individuals aged 36-50y, and 26.6% of individuals aged 51-65 y
had visited a dentist less than 6 month ago. One-third of the participants consumed sweets and sugary drinks daily.

Conclusions: Although the majority of Iranian adults considered their oral health status good, only a small percentage
of the sample visited their dentist regularly. Furthermore, visits to the dentist declined in accordance with increasing
age, a time when the incidence of oral health problems may increase. Poor oral health may increase the risk of adverse
health outcomes, particularly among the aging population.
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Introduction

Poor oral hygiene has a significant impact on oral health
and can give rise to various problems, such as periodon-
titis, tooth decay, tooth or gum pain and discomfort, and
infection and loss of teeth. Current evidences show that
poor oral hygiene is cause of biofilm accumulation and
that relatively specific group of indigenous oral bacteria
is cause of plaque-induced inflammatory periodontal dis-
eases [1]. Poor oral health can result in additional com-
plications, included swallowing, chewing, and speech
difficulties, and these, in turn, can affect sleep quality
and work productivity [2, 3].

There is strong evidence that untreated oral diseases and
disorders not only negatively affect general health but also
increase the probability of diabetes and cardiovascular dis-
eases [4, 5]. A meta-analysis of follow-up studies estimated
that poor oral health and periodontal diseases may increase
the risk of such diseases by approximately 20% [6]. Other
studies indicated that periodontal diseases significantly in-
creased the risk of myocardial infarctions [6, 7].

Natural tooth loss, dental plaque accumulation, and in-
flammation of gingival tissues increase with age [8]. The
aging population in Iran is set to increase dramatically in the
coming decades [9]. According to the World Health
Organization (WHO), nearly 10% of the Iranian population
is older than 60 y, and this will rise to 21.7% by 2050 [10—
12]. As a result of this aging population, the prevalence of
chronic diseases, especially health and oral health problems,
will increase, which has implications for health care service
use and costs [13, 14]. Although increasing attention is paid
to healthy aging, there is relatively little emphasis on oral
health. Some years ago, the WHO recommended conducting
household surveys of adults to gather epidemiological infor-
mation on the oral health status and dental caries patterns of
different age groups, with the findings utilized to draw up ap-
propriate and tailored oral health care [15].

The aim of this study was to investigate the oral health sta-
tus (the number of natural teeth, pain or discomfort on teeth,
having dentures) and oral health behaviors (e.g., using tooth-
brush, dental flossing, and toothpaste containing fluoride) of
people living in urban areas in Tabriz, Iran, and to determine
demographic (age and gender) differnces between them
through a houshold survey. Such information is essential for
future prevention programs and oral health interventions. In
the present study, we conducted a household survey to inves-
tigate the oral health status of adults in Tabriz, Iran. Specific-
ally, we administered the WHO's oral health self-assessment
questionnaire (OHQ) to a sample of Iranian adults of differ-
ent ages.

Methods

Study design and population

This cross-sectional study focused on adults aged 18-65
y who were recruited between May and October 2016 in
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Tabriz. A population-based household survey was con-
ducted to recruit a sample of adults from the commu-
nity. The eligibility criteria were as follows: a) living in
the study area and being at home at the time of data col-
lection and (b) not having a diagnosis of mental or cog-
nitive disorders. Written informed consent was obtained
from each participant.

Sampling and sample size

The population of Tabriz was estimated to be 980,000
(aged 18-65 y) in 2016 [16]. To estimate the oral health
status of 50% (edentulous) of the population, according
to the study [9] a likely sample proportion was consid-
ered 50%, then, with a 95% confidence, an error of 1.8%
and finite population number (980,000), the sample size
was estimated (n =2956). We rounded it to 3000 in
practice. For sampling, the study population was sam-
pled using a multi-stage cluster sampling design [17]. In
the first sampling stage, the city was divided into four
areas (West North, West South, East North, and East
south) based on socio-economic status. In the next
stage, one health care centers (HCC) was randomly se-
lected from each area (in total four HCCs from 16
HCCs). Because all people’s health records were avail-
able in the HCCs, they are used in the sampling as first
sampling units. In the next stage, 25% of street blocks in
the area of the selected four HCCs were randomly se-
lected. Determined sample size (3000 persons) was pro-
portionally divided into four area. For each block, every
11th household in the block was then contacted, and the
suitability of the household members for inclusion in the
study was assessed. Finally, in each household, eligible
individuals were asked to participate in the study. In
total, 690 people refused to participate in the study.
Sampling in the blocks was continued until the required
sample size specified for that block was reached. Four
trained researchers conducted the interviews. Inter-
viewers were public health students working as public
health researchers and having at least 2 years of experi-
ence as an interviewer in survey-based health researches.
They received three 90- min training sessions on
successful performance of completing the study ques-
tionnaire. Their first ten interviews were qualitatively
evaluated by 4 experienced researchers, to guarantee the
quality of the interviews. In total, 2310 respondents
completed the survey (a 77% response rate).

Data collection and questionnaire

The WHO’s OHQ for adults was used for measuring the
oral health status and oral health behaviors of the partic-
ipants [17]. The WHO’s OHQ consists of 16 variables.
Four questions are used to assess oral health status: (a)
self-reported number of teeth present (0=no natural
teeth, 1 = 1-9 natural teeth, 2 = 10-19 natural teeth, and
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3 =20 natural teeth or more),; (b) experience of oral/
dental pain/discomfort (yes/no); (c) wearing of remov-
able dentures (partial/full upper/full lower; yes/no); and
(d) self-assessment of the status of teeth and gums (ran-
ging from 1 =excellent to 6 =very poor). Three items
are used to assess oral health related behaviors: (a) fre-
quency of perform oral hygiene (ranging from 1 = never
to 6 =once a day); (b) use of aids/tools for oral hygiene
(e.g., toothbrush, wooden toothpick, dental floss; yes/
no); and (c) use of a fluoride- or nonfluoride toothpaste
(yes/no). Two questions are related to the frequency of
dental visits, with scores ranging from 1 (less than 6 mo
ago) to 5 (5 y ago or longer), and the reasons for the
dental visit(s) (e.g. consultation/advice, treatment/fol-
low-up treatment, and dental or oral pain/discomfort).
One question assesses reduced quality of life (QoL) due
to 12 oral problems (e.g., difficulty biting or chewing
food), with the responses scored as 0 = don’t know, 1=
no, 2 =sometimes, 3 = fairly often, and 4 =very often.
One question examines the consumption of sugary foods
(e.g., biscuits and cream cakes) and drinks (e.g., tea with
sugar) and fresh fruit consumption, with the answers
scored as follows: 1 =never/seldom, 2 =several times a
month, 3 =once a week, 4 =several times a week, 5=
every day, and 6 = several times a day. One item assesses
tobacco use (cigarettes, pipe, cigar, snuff, and tobacco
chewing) and frequency (1 =never/seldom, 2 =several
times a month, 3 = once a week, 4 = several times a week,
5 = every day, and 6 = several times a day). The last ques-
tion assesses the consumption of alcohol (usually the
number of drinks per day) during the past 30 d (ranging
from 0 = less than 1 drink to 5=5 or more drinks). The
remaining questions relate to the socio-demographic
characteristics of the sample in terms of age (18-35, 36—
50, and 51-65 y) and sex (male or female).

The validity and reliability of the WHO’s OHQ was
assessed based on standardized cross-cultural translation
guidelines [18]. The English version of the WHO’s OHQ
was translated into Persian. Two native Persian transla-
tors unrelated to the study translated the OHQ. Any dis-
putes were resolved by consensus.. Two professional
translators then back translated the OHQ from Persian
to English. The translators and researchers checked and
agreed on the final Persian version. Content validity was
determined in a pilot study of 20 individuals [19]. Fol-
lowing feedback on the scale, changes were made to the
wording of some items. The Persian version of the
WHO’s OHQ was then evaluated by an expert panel
(three health educationists and two dentists).

Statistical analysis

Statistical analyses were performed using the Statistical
Package for Social Science, Version 18 for Windows
(SPSS Inc., Chicago, IL, USA). Normality of the data was
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analyzed using the Kolmogorov—Smirnov test. Discrete
variables are presented with numbers and percentages.
According to the sampling design, weight of each obser-
vation was determined and this weight was used in data
analysis. Chi square test was used to assess relationship
between categorical variables. In all tests, a value of p <
0.05 was considered statistically significant.

Results

Demographic characteristics and oral health status

The mean age (SD) of the 2310 participants was 41.6
(23.4) y. Males accounted for 48.8% of the study popula-
tion. In the sample, 187 (8.1%) participants were edentu-
lous, and 152 (20.7%) of these participants were aged
51-65 y. In addition, 72.3% of the participants were den-
tate (i.e. 20 or more teeth). The rate was 92.7% for adults
aged 18-35y, 71.3% for adults aged 36-50 y, and 49.4%
for adults aged 51-65 y.

In the study, 61.2% of all participants reported experi-
encing dental and oral pain or discomfort in the previ-
ous 12 mo. Table 1 presents an overview of the oral
health status of the participants in the different age
groups (18-35 y, 36-50 y, and 51-65 y). The results re-
vealed significant between-group differences, with those
aged 18-35 y (71.2%) reporting significantly more den-
tal/oral pain or discomfort as compared with that of the
individuals aged 36-50 y (55.8%) and 51-65 y (54.8%).
In total, 359 participants (15.5%) had a removable partial
denture, of whom 9% were aged 18-35 y, 16.6% were
aged 36-50 y, and 21.8% were aged 51-65 y.

With regard to self-reported dental health status,
63.5% (1 = 1425) reported good dental health. There was
no significant difference among the three age groups in
terms of self-reported health status.

The tooth brushing and cleaning habits of the three
age groups are shown in Table 2. About one-third of the
participants reported that they did not brush their teeth
daily (23% in the 18- to 35 y -old age group, 35.9% in
the 36- to 50 y-old age group, and 44.6% in the 51- to
65 y-old age group). In terms of tooth cleaning habits,
62% reported using a toothbrush, 24% reported using
dental floss, and 62% reported using toothpaste.

Table 3 provides information on dental care visits
among the three age groups and the reasons for these
visits. In the study, 39.4, 34.1, and 26.6% of adults aged
18-35 y, 36-50 y, and 51-65 y, respectively, had visited
a dentist less than 6 mo. The most frequent reason
(50.9%) for visiting the dentist was dental or oral pain or
discomfort.

Table 4 provides an overview of the oral health prob-
lems of the study population during the last year. The
most frequent oral health issues reported by adults aged
18-35 y were cosmetic concerns related to the appear-
ance of teeth. In contrast, the most frequent oral health
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Table 1 Dental health status of the participants

Variables Age (y); n (%) p-value Total p-value
Number of natural teeth 18-35 36-50 51-65 <0.0001 Male female 0.553
No natural teeth 0(0) 35 (49 152 (20.7) 93 (49.7) 94 (50.3)

1-9 0(0) 2129 155 (21.1) 87 (494) 89 (506)

10-19 63 (7.3) 150 (20.9) 64 (87) 124 (44.8) 153 (55.2)

20 teeth or more 795(927) 513 (71.3) 362 (494) 824 (49.3) 846 (50.7)
Dental/oral pain or discomfort during the last 12 mo (yes) (yes) 611 (71.2) 401 (55.8) 402 (54.8) <0.0001 657 (465) 757 (53.5) 0.004
Presence of removable dentures

Partial removable denture 80 (9.3) 119 (166) 160 (21.8) <0.0001 174 (485) 185(51.5)  0.881

Full upper denture 9 (1) 57 (7.9) 187 (255)  <0.0001 127 (50.2) 126 (49.8) 0.645

Full lower denture 4(0.5) 44 (6.1) 157 (214)  <0.0001 103 (50.2) 102 (49.8) 0672
Status of dental health 0.061 0.141

Good 526(60.8) 475 (66.2) 424 (57.8) 722 (50.7) 703 (49.3)

Average 265 (30.5) 138 (19.1) 188 (31.8) 275 (46.5) 535 (316)

Poor 49 (5.7) 94 (13.1) 88 (38.1) 106 (45.9) 125 (54.1)

Status of gum health 0.050

Good 310 (39.2) 292 (466) 258 (40.0) 417 (485) 443 (51.5) 0.202

Average 126 (16.0) 79 (12.5) 96 (14.2) 137 (45.5) 164 (54.5)

Poor 354 (44.7) 256 (409) 289 (44.8) 460 (51.2) 439 (48.8)
problem among adults aged 36-50 y and 51-65 y was  Discussion

mastication difficulty (43.5 and 54%, respectively).

Information on lifestyle behaviors, including dietary habits
(eg, the consumption of fresh fruit, sweets [biscuits and
cakes], and sugary drinks) and tobacco and alcohol consump-
tion, is provided in Table 5. Only 5.7% of the participants con-
sumed fresh fruits several times a day, and 85% of the
participants consumed fresh fruits several times a week. About
one-third (35%) of the participants consumed biscuits, 57.1%
consumed cakes, 38% consumed jam or honey every day, and
half of them consumed tea with sugar each day. In the sample,
88% of the participants reported never or seldom smoking,
and 6% reported consuming alcohol several times a week.

This household survey aimed to determine the oral
health status of adults living in Tabriz, Iran. This oral
health survey revealed that about 72% of the study popu-
lation had 20 or more teeth but that only 50% of those
aged 51-65 y had 20 teeth or more. A similar study con-
ducted in Iran among adults aged 35-44 y reported that
almost all the participants had a substantial number of
dental and periodontal problems [20]. The same study
also reported that 6.6% of the sample had missing teeth
According to the WHO’s worldwide map of oral health,
Iranian adults aged 35-44 y have a moderate level of
dental caries [21]. The current study revealed that 8% of

Table 2 Frequency and percentage of dental hygiene habits (tooth cleaning) of the study sample

Variables Age (y), n (%) p-value Total p-value
18-35 36-50 51-65 Male female
Tooth cleaning 0.055 0.104
Less than once a day 202 (23.6) 259 (35.9) 328 (44.6) 404 (51.2) 385 (48.8)
Once a day or more 656 (76.4) 460 (64.1) 405 (55.4) 724 (47.6) 797 (52.4)
Toothbrush 527 (61.4) 460 (62.7) 405 (62.3) 0.835 673 (46.9) 763 (53.1) 0.015
Wooden toothpicks 146 (17) 5(21.6) 8 (21.6) 0.03 222 (484) 237 (51.6) 0.824
Plastic toothpicks 6 (0.7) 7 21 (29 0.01 15 (44.1) 19 (55.9) 0.580
Dental floss 213 (24.8) 175 (24.3) 164 (224) 0.01 243 (44.0) 309 (56.0) 0.010
Nonfluoride toothpaste 527 (614) 460 (62.7) 405 (62.3) 0.570 1020 (48.8) 1071 (51.2) 0.880
Fluoride-containing toothpaste 315 (364) 241 (334) 245 (32.7) 0.068 823 (48.8) 864 (51.2) 0.068
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Table 3 Frequency of dental visits and the reasons for these visits
Variable p-value Total p-value
Age (y), n (%) Male Female
18-35 36-50 51-65
Dental visit <0.001 0517
Less than 6 mo ago 274 (32.0) 237 (33.3) 185 (26.0) 347 (49.9) 349 (50.1)
More than 6 mo ago 584 (68.0) 482 (66.7) 548 (74.0) 781 (484) 833 (51.6)
Reason of last visit to the dentist < 0.001 0.002
Consultation/advice 36 (4.2) 41 (5.7) 28 (3.8) 68 (64.8) 37 (35.2)
Dental/oral pain (teeth, gums/mouth) 433 (50.5) 291 (40.5) 451 (61.5) 581 (49.4) 594 (50.6)
Treatment 291 (339 247 (34.4) 186 (25.4) 351 (48.5) 373 (51.5)
Routine check-up 92 (10.7) 133 (18.5) 63 (8.6) 119 (41.3) 169 (58.7)

the participants were edentulous (no natural teeth),
15.5% had a removable partial denture, and 10% had a
full (lower or upper) denture. The prevalence of edentu-
lism among adults aged 51-65 y was 20.7%. A similar
prevalence of edentulism among males aged 71-92 y
was reported in a UK. study [22]. However, there were
some methodological differences between our studies
and mentioned study in the field of gathering informa-
tion and measurements where in that study physical
examination of participants and brief oral health assess-
ment were included [22].

In systematic review, a Chinese population aged 65 y
had an average of 20 teeth [23]. In a Swiss health survey,
by using self-report questionnaire, the prevalence of
edentulous individuals among those aged 15-24 y and
65—71 y was 0.3 and 26.8%, respectively [24]. In a Turk-
ish study the information were gathered through face to
face administered questionnaire and an oral examination
reported a higher rate (48%) of edentulism [25].

Although the burden of oral disease and tooth loss
seems to increase with age, a substantial number of Iran-
ian middle-aged adults experience oral health problems
[26]. In the present study, more than one-third of
middle-aged adults (i.e., aged 51-65 y) reported poor
self-rated oral and gum health. These findings are simi-
lar to those found in a previous study, which reported
poor self-rated oral health among Brazilian adults aged
20-59 y [26].

About one-third of the participants in the present
study did not brush their teeth daily, whereas three-
quarters of those aged 18-35 y brushed their teeth once
a day or more. In a previous study on Iranian individuals
aged 60-70 years, the authors reported that 20% of the
participants brushed their teeth twice or more a day and
that about half the participants brushed their teeth only
once a day [27]. Our study also demonstrated that older
participants were less likely to brush their teeth twice or
more a day. Lack of knowledge on the importance of

Table 4 Frequency and percentage of Oral health problems experienced during the previous 12 mo

Variable Age (y), n (%) Total
18-35 36-50 51-65 p-value  Male Female p-value

Dental problems during the past 12 mo
Biting difficulty 238 (285) 262 (382) 320(473) <0.0001 407 (496) 413 (504) 0561
Difficulty chewing food 208 (24.8) 297 (43.5) 387 (54.0) <0.0001 425 (476) 467 (524) 0458
Speech/word pronouncing difficulties 52 (6.5) 106 (154) 65 (8.9) <0.0001 1(49.8) 112(50.2) 0.725
Dry mouth 155 (196) 85 (12.6) 54 (8.1) <0.0001 144 (490 150(51.00 0975
Felt embarrassed due to appearance of teeth 257 (306) 187 (276) 155(22.1) <0.0001 298 (49.7) 301 (50.3) 0.737
Felt tense due to teeth or mouth 354 (444) 280 (409) 243 (348) <0.0001 459 (52.3) 418 (477) 0014
Smiling avoidance because of concerns about teeth or mouth 205 (25.5) 172 (254) 123 (18.1) <0.0001 224 (44.8) 276 (552) 0.056
Sleep interruption 129 (164) 90 (13.2) 115 (176) 0.001 167 (500) 167 (50.0) 0.580
Days off work 165 (19.7) 79 (11.7) 63 (9.3) 0.001 (524) 146 (476) 0.167
Difficulty doing usual activities 119 (148) 104 (1500 127 (183) 0.001 159 (454) 191 (546) 0208
Felt less tolerant of spouse or close people 52 (6.6) 61 (8.1) 69 (104) 0.048 78 (42.9) 104 (57.1)  0.089
Reduced tolerance of spouse or close friends 104 (13.0) 118 (17.3) 100 (14.8) 0.062 155 (48.1) 167 (519) 0.884
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Table 5 Frequency and percentage of lifestyle behaviors related to oral health
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Eating or drinking the following foods Age; n (%) p-value
18-35 36-50 51-65 Male Female p-value
Fresh fruits 0.093 0.037
Often 757 (88.2) 613 (85.3) 619 (84.4) 953 (84.5) 1036 (87.6)
Occasionally 86 (10.0) 90 (12.5) 89 (12.1) 149 (13.2) 116 (9.8)
Seldom 15(1.7) 16 (2.2) 25 (34) 26 (2.3) 30 (2.5)
Biscuits <0.001 0.720
Often 399 (46.5) 265 (36.9) 170 (232) 415 (36.8) 419 (354)
Occasionally 322 (37.5) 324 (45.1) 412 (56.2) 515 (45.7) 543 (45.9)
Seldom 137 (32.8) 130 (31.1) 151 (20.6) 198 (17.6) 220 (18.6)
Sweet cakes, pies, buns <0.001 0.646
Often 565 (65.9) 406 (56.5) 352 (48.0) 657 (58.2) 666 (56.3)
Occasionally 203 (23.7) 198 (27.5) 282 (38.5) 327 (29.0) 356 (30.1)
Seldom 90 (10.5) 115 (16.0) 99 (13.5) 144 (12.8) 160 (13.5)
Jam or honey <0.001 0.004
Often 413 (48.1) 281 (39.1) 209 (28.5) 480 (42.6) 423 (35.8)
Occasionally 325 (379 331 (46.0) 366 (49.9) 473 (41.9) 549 (46.4)
Seldom 120 (14.0) 107 (14.9) 158 (21.6) 175 (15.5) 210 (17.8)
Chewing gum containing sugar/sweets /candy <0.001 0.924
Often 109 (12.7) 73 (10.2) 69 (94) 125 (11.0) 126 (10.7)
Occasionally 308 (35.9) 195 (27.1) 227 (31.0) 353 (31.3) 377 (31.9)
Seldom 441 (514) 451 (62.7) 437 (59.6) 650 (57.6) 679 (574)
Lemonade, Coca Cola or other soft drinks <0.001 040
Often 231 (26.9) 719 (17.9) 439 (19.0) <0.001 231 (20.5) 208 (17.6)
Occasionally 365 (30.5) 258 (35.9) 305 (41.6) 521 (46.2) 525 (44.4)
Seldom 262 (30.5) 258 (35.9) 305 (41.6) 376 (333) 449 (38.0)
Tea with sugar 0.045
Often 538 (62.7) 409 (56.9) 335 (45.7) <0.001 644 (57.1) 638 (43)
Occasionally 195 (22.7) 167 (23.2) 229 (31.2) 294 (26.1) 297 (25.1)
Seldom 125 (14.6) 143 (19.9) 169 (23.1) 190 (16.8) 247 (20.9)
Coffee with sugar <0.001 0.930
Often 288 (33.6) 102 (14.2) 111 (15.1) 241 (214) 260 (22.0)
Occasionally 253 (29.5) 265 (36.9) 24 (34.0) 375332 392 332)
Seldom 317 (36.9) 352 (49.0) 37 (50.9) 512 (454) 530 (44.8)
Tobacco use <0.001 <0.001
Often 55 (6.4) 82 (11.4) 68 (9.3) 131 (11.6) 74 (6.3)
Occasionally 28 (33) 17 24) 7 (1.0) 28 (2.5) 24 (2.0)
Seldom 775 (90.3) 620 (86.5) 658 (89.8) 969 (85.9) 1084 (91.7)
Alcohol use 0409 0.013
Often 0.0 0.0 0.0 0 0
Occasionally 23 (2.8) 20 (3.0) 27 (4.0) 44 (4.2) 26 (2.3)
Seldom 794 (97.2) 653 (97.0) 653 (96.0) 1004 (95.8) 1096 (97.7)

Note: Often (Several times a day, Every day, and Several times a week); Occasionally (Once a week and Several times a month); Seldom (Seldom and never)
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oral hygiene and cultural-specific factors may influence
oral health behaviors of older adults [28]. As reported
previously, younger adults seemed to be more familiar
than older adults were with common and effective
methods of preventive oral health care, possibly because
of more interactions with community services, allowing
them to obtain information about oral health preventive
behavior [29].

In our study, only 23% of the participants reported using
dental floss as part of routine oral hygiene. Recently, a sys-
tematic review and meta-analysis suggested that optimal
oral health care for caries prevention and periodontal dis-
ease control required tooth brushing and dental flossing
twice daily with fluoride toothpaste [30]. The findings of
the present study highlight the need for education on the
importance of dental flossing, which is just as important
as tooth brushing, as it removes dental plaque from em-
brasures (interdental spaces) and proximal tooth surfaces.

In this study, about 30% of the participants had visited
a dentist once in the previous 6 mo, and the most com-
mon reason for the visit was oral/dental pain or discom-
fort, gums, or mouth. Similarly, Burgette et al. reported
that 57% of their American study participants had visited
the dentist within the past year [31]. According to the
results, the participants visited the dentist due to dental-
or oral-related problems [31].. Thus, their dental health-
seeking behavior was problem driven rather than pre-
ventive driven. Only 12.5% of the participants reported a
routine check-up as the reason for their last visit to the
dentist.

Mastication difficulty was the most common problem
experienced by the participants, especially the older adults
(51-65 ). It is assumed that tooth loss and the presence
of dentures decreases chewing ability, dietary intake, and
overall health. There is evidence that a mastication prob-
lem has a significant and negative impact on oral health-
related QoL [32]. Among 44% of those aged 18-35 vy,
toothache was the most common problem associated with
reduced QoL. In a study conducted in several European
countries, 10% of the sample, which included denture
wearers, reported reduced QoL because of oral and dental
problems [33]. In another study, as the number of lost or
decayed teeth increased, it was more difficult for partici-
pants to eat fruit (e.g., apples) [34].

In the present study, one-third of the participants con-
sumed sweets with their meals every day and consumed
tea with sugar daily. There is strong evidence for a sig-
nificant association between a sugar-laden unhealthy diet
and poor oral health [35, 36]. Poor oral health may have
an indirect effect on general health by disrupting dietary
intake. Oral health problems include edentulism, remov-
able partial dentures that fit poorly, pain or cavities in
teeth, and oral disease, all of which may compromise
dietary intake by changing food choices [37-39]. These
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oral health problems are particularly important among
older people, as evidenced by high levels of tooth loss,
dental caries, and periodontal disease [40].

Most studies on oral hygiene have focused on specific
populations, such as children [14] or pregnant women
[41, 42], or have been conducted in oral health care cen-
ters and used convenience samples [43]. The present
study adds to the literature by focusing on a large repre-
sentative sample of the Iranian population. Nevertheless,
the study has some limitations. First, it can be assumed
that there is some selection bias, as not all eligible par-
ticipants may have been at home during the interview
visits. Second, only citizen of Tabriz were included in
this study. Although the population of Tabriz is similar
to that of other Iranian big cities where HCCs are
present, it might be interesting for future studies to also
focus on rural areas of Iran. Third, this study relied on
self-reported oral health. Self-reports represent only the
impressions of participants and are subject to response
distortions (e.g., extreme or central tendency responses
or socially desirable responses) [44]. A more appropriate
way to measure the dependent and independent vari-
ables would have been through observations or reports
by independent evaluators. It might be interesting for fu-
ture studies to combine self-reports with official dental
records. Furthermore, including participants from differ-
ent social classes would enhance the applicability of the
findings to the general population.

Conclusions

This household survey showed that 8.1% of the partici-
pants were edentulous and 61% had experienced pain in
the last 12 mo, 63% had good oral health, 65% of partici-
pants brushed their teeth daily, and 30% had visited a
dentist in the previous 6 mo. Mastication difficulty was
the main oral health problem among those aged 51-65
y, and about one-third of the sample consumed sweets
and cakes on a daily basis. In the sample, only 23% per-
formed dental flossing on a regular basis. Although the
majority of Iranian adults considered their oral health
status good, only a small number of participants visited
their dentist regularly The oral health status of the par-
ticipants indicates that although the majority of Iranian
adults assess their teeth positively, only a small number
of participants made routine dental visits. The findings
can aid planning strategies for oral health care among
the adult population.

Abbreviations
WHO: World Health Organization; OHQ: Oral Health Questionnaire;
HCCs: Health care centers; QoL: Quality of life

Acknowledgments

We acknowledge the contributions of Tabriz University of Medical Sciences,
Tabiriz, Iran for providing facilities to the study. Our thanks go to all the
respondents of the study for their valuable co-operation.



Jahangiry et al. BMC Oral Health (2020) 20:82

Authors’ contributions

LJ and were responsible for the study design. LJ and PS did the analyses. LJ,
were responsible for data interpretation. RB and MMNS helped in the study
design and data gathering, FD and KP helped in the drafts of the manuscript.
All authors have read and approved the final manuscript.

Funding
Tabriz University of Medical Sciences provided funding resource for data
collection.

Availability of data and materials

The data collection tools and datasets generated and/or analyzed during the
current study are available from the corresponding author on reasonable
request.

Ethics approval and consent to participate

The study received ethical approval from the Ethics Committee of Tabriz
University of Medical.

Sciences (NO: IRTBZMED.REC.1395.13). We obtained written informed
consent from all participants.

Consent for publication
The authors have agreed on the content of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Author details

'Health Education and Health Promotion Department, School of Public
Health, Tabriz University of Medical Sciences, Tabriz, Iran. Tabriz Health
Services Management Research Center, Tabriz University of Medical Sciences,
Tabriz, Iran. *Health Education & Promotion Department, Department of
Public Health, Asadabad School of Medical Sciences, Asadabad, Iran.
4Epidemiology and Biostatistics Department, School of Public Health, Tabriz
University of Medical Sciences, Tabriz, Iran. *Oral health research center,
Health Research Institute, Babol University of Medical Sciences, Babol, Iran.
SFaculty of Social Sciences, imec-mict-Ghent University, Ghent, Belgium.

Received: 12 May 2019 Accepted: 11 March 2020
Published online: 19 March 2020

References

1. Arantes R, Santos RV, Frazéo P. Oral health in transition: the case of
Indigenous peoples from Brazil. Int Dental J. 2010,60(352):235-40.

2. Zanella SM, de Souza LV, Suzigan BH, Saba-Chuifi E, Barbisan JN. The
association between Oral health and atherosclerotic coronary artery disease
in patients submitted to coronary angiography: a controlled cross-sectional
study. Revista Brasileira de Cardiologia Invasiva (English Edition). 2012;20(2):
178-83.

3. Aida J, Kondo K, Yamamoto T, Hirai H, Nakade M, Osaka K, Sheiham A,
Tsakos G, Watt RG. Oral health and Cancer, cardiovascular, and respiratory
mortality of Japanese. J Dent Res. 2011;90(9):1129-35.

4. Nazir MA. Prevalence of periodontal disease, its association with systemic
diseases and prevention. Int J Health Sci. 2017;11(2):72-80.

5. Xus, Song M, Xiong Y, Liu X, He Y, Qin Z. The association between
periodontal disease and the risk of myocardial infarction: a pooled analysis
of observational studies. BMC Cardiovasc Disord. 2017;17:50.

6. Rydén L, Buhlin K, Ekstrand E, de Faire U, Gustafsson A, Holmer J, Kjellstrém
B, Lindahl B, Norhammar A, Nygren A, Nasman P. Periodontitis increases the
risk of a first myocardial infarction: a report from the PAROKRANK study.
Circulation. 2016;133(6):576-83.

7. Meurman JH, Sanz M, Janket S-J. Oral health, atherosclerosis, and
cardiovascular disease. Crit Rev Oral Biol Med. 2004;15(6):403-13.

8. Joshy G, Arora M, Korda RJ, Chalmers J, Banks E. Is poor oral health a risk
marker for incident cardiovascular disease hospitalisation and all-cause
mortality? Findings from 172 630 participants from the prospective 45 and
up study. BMJ Open. 2016;6(8):e012386.

9. Khoshnevisan MH, Ghasemianpour M, Samadzadeh H, Baez RJ. Oral
health status and healthcare system in IR Iran. J Contemp Med Sci.
2018;4(3):107-18.

16.
17.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.
34.

Page 8 of 9

Goharinezhad S, Maleki M, Baradaran HR, Ravaghi H. A qualitative study of
the current situation of elderly care in Iran: what can we do for the future?
Glob Health Action. 2016;9:32156 10.3402.

World Health Organization. World Health Organization: World Report on
Aging and Health (2015): Retrieved January 1, 2019, from World Health
Organization website http://www.who.int/aging/publications/world-report-2
015/en/.

Sadeghi R, Taleghani F, Farhadi S. Oral health related quality of life in
diabetic patients. J Dent Res Dent Clin Dent Prospects. 2014;8(4):230-4.
Raphael C. Oral health and aging. Am J Public Health. 2017;107(Suppl 1):
S44-5.

Pournaghi-Azar F, Asl-Aminabadi N, Jamali Z, Azami A, Hazem K, Azami-
Aghdash S, Naghavi-Behzad M, Ghertasi-Oskouei S, Shirazi S, Piri R. Status of
decayed, missing, filled teeth index among Iranian children and adults: a
systematic review and meta-analysis. J Anal Res Clin Med. 2018;6(2):55-66.
Petersen PE, Bourgeois D, Bratthall D, Ogawa H. Oral health information
systems-towards measuring progress in oral health promotion and disease
prevention. Bull World Health Organ. 2005;83:686-93.

Urban Population. httpy//irandataportal.syredu/population. Accessed 10 Dec 2018,
Groves RM, Heeringa SG. Responsive design for household surveys: tools for
actively controlling survey errors and costs. J Royal Stat Soc. 2006;169(3):
439-57.

Bullinger M, Alonso J, Apolone G, Leplege A, Sullivan M, Wood-Dauphinee
S, Gandek B, Wagner A, Aaronson N, Bech P, et al. Translating health status
questionnaires and evaluating their quality. J Clin Epidemiol. 1998,51(11):
913-23.

Negahban H, Hessam M, Tabatabaei S, Salehi R, Sohani SM, Mehravar M.
Reliability and validity of the Persian lower extremity functional scale (LEFS)
in a heterogeneous sample of outpatients with lower limb musculoskeletal
disorders. Disabil Rehabil. 2014;36(1):10-5.

Hessari H, Vehkalahti MM, Eghbal MJ, Murtomaa HT. Oral health among 35-
to 44-year-old Iranians. Med Princ Pract. 2007;16(4):280-5.

Petersen PE. The world Oral health report 2003: continuous improvement of
oral health in the 21° century: the approach of the WHO global Oral health
Programme. Community Dent Oral Epidemiol. 2003;31(Suppl 1):3-23.
Ramsay SE, Whincup PH, Watt RG, Tsakos G, Papacosta AO, Lennon LT,
Wannamethee SG. Burden of poor oral health in older age: findings from a
population-based study of older British men. BMJ Open. 2015;5(12):e009476.
Zhang Q, Kreulen CM, Witter DJ, Creugers NH. Oral health status and
prosthodontic conditions of Chinese adults: a systematic review. Int J
Prosthodont. 2007,20(6):567-72.

Zitzmann N, Marinello C, Zemp E, Kessler P, Ackermann-Liebrich U. Tooth
loss, dental restorations and dental attendance in Switzerland. Schweizer
Monatsschrift fur Zahnmedizin Revue mensuelle suisse d'odonto-
stomatologie Rivista mensile svizzera di odontologia e stomatologia. 2001;
111(11):1288-94.

Dogan BG, Gokalp S. Tooth loss and edentulism in the Turkish elderly. Arch
Gerontol Geriatr. 2012;54(2):.e162-6.

Luchi CA, Peres KG, Bastos JL, Peres MA. Desigualdades na autoavaliacdo da
salide bucal em adultos. Rev Saude Publica. 2013;47:740-51.

Asgari F, Majidi A, Koohpayehzadeh J, Etemad K, Rafei A. Oral hygiene status
in a general population of Iran, 2011: a key lifestyle marker in relation to
common risk factors of non-communicable diseases. Int J Health Policy
Manag. 2015;4(6):343.

Peltzer K, Pengpid S. Oral health behaviour and social and health factors in
university students from 26 low, middle and high income countries. Int J
Environ Res Public Health. 2014:11(12):12247-60.

Movahhed T, Ghasemi H, Ajami B, Shakeri M, Dehghani M. Knowledge of
and attitudes toward preventive Oral health Care at an Iranian Population.
Asian J Epidemiol. 2014;7(1):9-15.

Zimmermann H, Zimmermann N, Hagenfeld D, Veile A, Kim TS, Becher H. Is
frequency of tooth brushing a risk factor for periodontitis? A systematic review
and meta-analysis. Community Dent Oral Epidemiol. 2015;43(2):116-27.
Burgette JM, Lee JY, Baker AD, Vann WF Jr. Is dental utilization associated
with Oral health literacy? J Dent Res. 2016;95(2):160-6.

Bortoluzzi MC, Traebert J, Lasta R, Da Rosa TN, Capella DL, Presta AA. Tooth
loss, chewing ability and quality of life. Contemp Clin Dent. 2012;3(4):393-7.
Eurobarometer S. Eurobarometer 330. In: Oral Health; 2010.

Mehrstedt M, John MT, Ténnies S, Micheelis W. Oral health-related quality of
life in patients with dental anxiety. Community Dent Oral Epidemiol. 2007;
35(5):357-63.


http://www.who.int/aging/publications/world-report-2015/en/
http://www.who.int/aging/publications/world-report-2015/en/
http://irandataportal.syr.edu/population

Jahangiry et al. BMC Oral Health (2020) 20:82 Page 9 of 9

35, Palmer CA. Important relationships between diet, nutrition, and oral health.
Nutr Clin Care. 2001;4(1):4-14.

36. Saarela RK, Soini H, Hiltunen K, Muurinen S, Suominen M, Pitkala K.
Dentition status, malnutrition and mortality among older service housing
residents. J Nutr Health Aging. 2014;18(1):34-8.

37. Harada S, Akhter R, Kurita K, Mori M, Hoshikoshi M, Tamashiro H, Morita M.
Relationships between lifestyle and dental health behaviors in a rural
population in Japan. Community Dent Oral Epidemiol. 2005;33(1):17-24.

38. Chu CH, Pang KKL, Lo ECM. Dietary behavior and knowledge of dental
erosion among Chinese adults. BMC Oral Health. 2010;10(1):13.

39. Jahangiry L, Shojaeizadeh D, Montazeri A, Najafi M, Mohammad K,
Abbasalizad FM. Modifiable lifestyle risk factors and metabolic syndrome:
opportunities for a web-based preventive program. J Res Health Sci. 2014;
14(4):303-7.

40. Razak PA, Richard KMJ, Thankachan RP, Hafiz KAA, Kumar KN, Sameer KM.
Geriatric oral health: a review article. J Int Oral Health. 2014;6(6):110-6.

41. Hamissi J, Vaziri PB, Davalloo A. Evaluating oral hygiene knowledge and
attitude of pregnant women. Iran J Public Health. 2010;39(1):28-31.

42. Malkawi ZA, Tubaishat RS. Knowledge, practice and utilization of dental
services among pregnant women in the north of Jordan. J Contemp Dent
Pract. 2014;15(3):345-51.

43. Shafie Zadeh N, Soleimani F, Askarizadeh N, Mokhtari S, Fatehi R. Dental
status and DMFT index in 12 year old children of public care centers in
Tehran. Iran Rehabil J. 2011;9(2):51-4.

44, Podsakoff PM, MacKenzie SB, Podsakoff NP. Sources of method bias in social
science research and recommendations on how to control it. Annu Rev
Psychol. 2012,65:539-69.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study design and population
	Sampling and sample size
	Data collection and questionnaire
	Statistical analysis

	Results
	Demographic characteristics and oral health status

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

