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Abstract
Preservation of teeth until old ages indicates oral health status. Improving life expectancy in developing countries makes teeth care an important topic. This study assessed reasons of tooth extraction (TE), oral health determinants and demographic factors of permanent TE in Iranian
adults. Adult people who referred to dental clinic of Mashhad Medical University in 2012 for dental extraction and lived in Mashhad city, participated in this study by convenient sampling method
after obtaining informed consent. Demographic characteristics, oral health status, health habit
and reasons of TE of participants were assessed. Data were analyzed by SPSS11.5 by Chi-Square,
T-Test, ANOVA, Mann-Whitney and Kruskall-Wallis tests. Totally 254 people participated (383 extracted teeth) that 55% were female. Mean age of participants was 39.3 years; females were 6.1
years younger than males. The main reason of TE was dental caries (55.1%), following by impaction. There was significant difference between average times of tooth brushing in both sexes, but
difference was not shown in sugar intake. Except in people with college degrees that dental caries
is the main cause of TE. With increase in life expectancy to more than 70 years old in Iranian, the
age of TE especially in women is younger than expected. The most common cause of TE is dental
caries that seem in spite of improving health indexes in Iran, poor oral hygiene remains as a problem. There is no significant difference between frequency of sugar intake and level of education
that indicates unhealthy dietary habits related to tooth decay.
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1. Introduction
Poor oral hygiene was highlighted as a serious public health problem in 2010 WHO report about “equity, social
determinants and public health programs” [1]. About 3.9 billion people suffered from oral diseases in 2010 and
permanent teeth caries, with prevalence of 35%, were the most common global burdens of diseases in all ages
[2]. Life expectancy is one of the most important measures that are improved in developing countries nowadays,
so quality of life improvement is one of the most interesting topics of policymakers. Life expectancy improvement has been made teeth care an important topic, as it is shown that this index will be higher in countries with
people having more teeth, and tooth preservation was accompanied by higher quality of life [3] [4]. In recent
years, changes in life style and food habits, higher consumption of sweetened and acidic beverage, together
with much use of whitening toothpastes, have been led to more tooth enamel erosion that indicates the importance of tooth extraction (TE) evaluation, tooth care and its relation with life expectancy in public health
[5]-[7].
According to impressive improvement in dental treatment, preservation of permanent teeth until old ages is
not unachievable, and TE is just considered as a final treatment. Nevertheless, in less developed countries or in
countries which people are not under assurance, TE statistics, especially for treatable teeth, are high [8]. Preservation of tooth and its supporting tissue until old ages indicates both oral health level and health system efficacy.
In other side, some patients are not available to repair decayed teeth just because of financial issues, which show
patients need to health system supports [9].
People with low socioeconomic status, have lower access to dental cares, despite they have more tooth complications. So many researches imply different behavioral and socioeconomic determinants in teeth loss [9] [10].
Smoking cessation and higher access to dental care lead to better dental preservation, and using tobacco, lower
socioeconomic status, financial problems and underlying diseases accompany higher dental caries, lead to more
teeth extraction [11] [12]. Improving education and hygiene level have been shown as important as developing
dental services such as personnel, Technique and materials [13].
Knowledge about causes and risk factors of permanent TE, determines its preventable causes and demographic factors will help us to plan new educational approaches. This study has assessed reasons of tooth extraction, oral health determinants and demographic factors of permanent TE in Iranian adults, among people who
referred to dental clinic of Mashhad University.

2. Methods
Adult people who lived in Mashhad city and have referred to dental clinic of dentistry faculty of Mashhad University of Medical Sciences participated in this cross-sectional study after obtaining informed consent. Sample
size was determined 250 participants based on prevalence of dental caries in similar studies with P = 60% and
alpha = 0.05 [14]. Participants enter the study in convenient sampling method. In Mashhad school of dentistry,
patients make an appointment by using a phone call and interaction voice response, so the investigator did not
interfere in patients choosing process.
A trained interviewer asked participants; characteristics and habits like age, sex, education, employment,
number of children, underlying diseases, addiction, drug history, oral health status, health habits such as frequency of tooth brushing per day and reasons of tooth extraction. Type and number of extracted teeth, upper/lower jaw and tooth number were also noted. According to the investigator’s diagnosis, oral health status
was categorized as poor, moderate and high status.
Observation for determination reasons of TE was performed and checklist fulfilled by investigator. Oral
health status was observed by dental mirror and was categorized to three groups good, moderate and poor as
follow manner:
1) Cervical calculus more than 3 millimeters height was categorized in group poor oral health.
2) Cervical calculus between 1 to 3 millimeters height moderate but if this status was with moderate or severe
gingivitis it categorized in group poor oral health.
3) No calculus or existence of linear calculus in the cervical location of teeth with less than one millimeter
height was categorized good, but if this status was with moderate gingivitis (gums are red in color, moderate
swelling of gums) it categorized to group moderate and if it was with severe gingivitis (marked redness of
gums, swelling of gums, ulcerations ) it categorized in group poor oral health.
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Patients who didn’t live in Mashhad, but have been referred for deciduous teeth extraction were excluded
from this study. Data were analyzed by SPSS software 11.5 version. Normality of quantitative data was tested
by One Sample K.S. test. Relation of qualitative variables was analyzed by Chi-Square and difference of quantitative variables between sub-groups assessed by T-Test and ANOVA or Mann-Whitney and Kruskall-Wallis
tests. Significant level was considerate less than 0.05.

3. Results
In this study 254 people (totally 383 extracted teeth) participated, 140 of them were female (55%). Mean age of
participants was 39.3 ± 13.8 years, highest frequency was in ages 20 - 30 (24.8%). Table 1 shows frequency of
participants based on sex and age groups. Females were 6.1 years younger than males according to their mean
ages (P = 0.001). In 115 participants (45.3%) teeth were extracted from maxilla, 124 participants (49.2%) from
mandible and 14 (5.5%) from both.
Reasons of TE were determined; including dental caries, periodontal diseases, to wear denture (prosthodontic),
orthodontic treatment plan , non-occlusion teeth, participants` request (when patients wish to extract teeth due to
economic issues despite available simple treatment), fracture and other causes. The main cause of TE was dental
caries (55.1%), following by impaction, non-occlusion tooth, prosthodontic, periodontal. There was not significant relationship between gender and reasons of TE (P = 0.3). Caries was most common cause of TE in both
sexes. Second cause was prosthodontic in men (14%) and impaction in women (17.1%). Table 2 shows frequency of reason of TE in participants and Participants; characteristics are defined in Table 3.
Table 1. Frequency of participants based on sex and age groups.
Sex

Male

Female

Total

Age group

Number

Percent

Number

Percent

Number

Percent

<20

2

1.8

11

7.9

13

5.3

20 - 29

25

21.9

38

27.1

63

24.8

30 - 39

24

21.1

28

20

52

20.5

40 - 49

21

18.4

33

23.6

54

21.3

50 - 59

25

21.9

25

17.9

50

19.7

≥60

17

14.9

5

3.6

22

8.7

Total

114

100

140

100

254

100

Table 2. Different reasons of tooth extraction regard to participants’ sex.
Sex Reasons of Tooth Extraction

Male Number (%)

Female Number (%)

Total Number (%)

Caries

62 (54.4%)

78 (55.7%)

140 (55.1%)

Periodontal

10 (8.8%)

9 (6.4%)

19 (7.5%)

Prosthodontic

16 (14%)

13 (9.3%)

29 (11.4%)

Impaction

12 (10.5%)

24 (17.1%)

36 (14.2%)

Non-occlusion

7 (6.1%)

10 (7.1%)

17 (6.7%)

Orthodontic

1 (0.9%)

1 (0.7%)

2 (0.8%)

Fracture

1 (0.9%)

1 (0.7%)

2 (0.8%)

Patient`s request

4 (3.5%)

2 (1.4%)

6 (2.4%)

Others

1 (0.9%)

2 (1.4%)

3 (1.2%)
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Table 3. Demographic characteristics of participants.
Female

Male

Number (percent)

Number (percent)

Student

14 (10)

9 (7.9)

Housewife

115 (82.1)

0 (0)

Employee

5 (3.6)

13 (11.4)

Self-employed

6 (4.3)

74 (64.9)

Retired

0 (0)

18 (15.8)

Illiterate

17 (7)

17 (7)

Primary school

64 (25)

44 (17)

High school & diploma

41 (16)

37 (15)

College degree

18 (7)

16 (6)

Good

55 (39.3)

35 (30.7)

moderate

47 (33.6)

33 (28.9)

Poor

38 (27.1)

46 (40.4)

None

103 (73.6)

86 (75.4)

Heart disease

18 (15.8)

16 (11.5)

diabetes

2 (1.8)

5 (3.6)

Heart disease & diabetes

0 (0)

6 (4.3)

Other diseases

8 (7.1)

10 (8.1)

Sex

Job categories

Educational group

Oral hygiene

Underlying disease

Periodontal diseases and prosthodontic showed most number of teeth extraction in the group of 50 - 60 years
old, 63.2% and 41.4% respectively. Impaction and non-occlusion showed most number of teeth extraction in the
group of 20-30 years old respectively.
The mean number of extracted teeth in current visit was 1.4 ± 0.7 which did not has significant difference
between two sex (P = 0.8). There was significant difference between mean number of extracted teeth and oral
hygiene groups. Participants in poor oral hygiene had more than extracted teeth compared to good and moderate
oral hygiene group. But between good and moderate oral hygiene groups significant difference was not shown
(P = 0.01).
The median of tooth brushing per day was one times (range 0 - 3) and for sugar intake was 3 times per day
(range 0 - 9). There was significant difference between average of tooth brushing times in men (0.6) compared
with women (1.1) (P = 0.03), but difference was not shown in number of sugar intake in both sex (P = 0.1).
The main causes of TE in participants with poor oral hygiene were dental caries (52.6%), prosthodontic
(21.1%) and periodontal diseases, respectively. In good and moderate oral hygiene, caries (56.9%), impaction
(23.5%) and non-occlusion (7.8%) were common causes of TE respectively (P < 0.001).
In all educational groups, except those with college degrees, dental caries were the main cause of tooth extraction. In participants with college degrees, the impaction reason (44.1%) took place before dental caries
(29.4%), (P < 0.001). Increase in the level of education, had significant relation with good oral hygiene (P =
0.03). To compare frequency of tooth brushing in different educational level, Kruskall-Wallis test indicated that
tooth brushing was 1.2 times lower in participants without college degrees(P = 0.01), but there was no significant difference in frequency of sugar intake between different educational levels (P = 0.29).
In terms of oral health status, 90 (35.5%) of participants had high, 80 (34.5%) and 84 (33%), moderate and
poor oral hygiene. Oral health status was better in women (P = 0.03).
There was significant difference in oral hygiene status between employed and unemployed women (P = 0.04),
whereas was not in men (P = 0.89). 56.5% of employed women, had poor oral hygiene, whereas 41.9% of un-
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employed women had desired oral status. Relation between dental caries and employment was indicated only in
men (P = 0.01 vs. 0.56).
20.6% of all participants were single and 79.4% were married. The median for number of children in married
participants was 2 with range of 0-9. In high frequent ages group (20-30 years old), marriage did not have relation with oral health status and cause of TE (P = 0.52, P = 0.78).
There was significant difference between mean age and frequency of tooth brushing per day in participants
with TE because of “caries, periodontal and prosthodontic diseases” compared with other reasons (P < 0.001). It
was shown that in three groups, the mean age of were 10.2 years more than other groups, tooth brushing was 0.8
times less than the others.
Thirty-five participants (13.8%) suffered from heart diseases and 13 participants (5.1%) had diabetes. In both
cardiac and diabetic patients, dental caries were the most common cause of TE. These two diseases had association with oral health status, whereas in patients with and without mentioned disorders, the prevalence of poor
oral hygiene was 47.9% and 29.6% respectively.

4. Discussion
In this study the most common cause of TE was dental caries, and it is pointing that in spite of improving health
indexes in Iran, poor oral hygiene remains a problem that requiring more interest. Tooth decay was the most
common cause of permanent TE in developing countries including India, Pakistan, Bangladesh, Libya, Nigeria,
Jordan and Brazil [15]-[21]. In studies which conducted in developing countries with higher life expectancy,
prevalence rate of caries and periodontal diseases as a result of tooth extraction, come closer [22].
In an investigation carried out in Iran, in 2008, the main causes of TE were non-repairable caries (32.5%) [14].
In a study conducted in Tehran School of Dentistry in 2000, there was wide range between caries and periodontal diseases prevalence (50% vs. 16.6%) [8]. It should be noted that Jafarian in 2013 found the same results in
Tehran [23].
The mean age of participants was 40; also ages of women were less than men. With increase in life expectancy up to more than 70 years old in Iranian men and women, the age of TE especially in women is really younger
than expected.
In this study tooth extraction as a result of periodontal diseases and prosthodontic found the most in 50 - 60
ages group, whereas impaction and non-occlusion were the main reasons in ages group of 20 - 30. A Japanese
study showed that women have lost their teeth because of tooth decay in a greater amount than men. Also it was
shown that the dental caries in people over the age of sixteen years and periodontal disease in men of the ages
group of 40 - 65 years were the main causes of TE [24].
In Bangladesh studies have shown significant relation between caries-related extraction and age, diet, dental
plaque control and pattern of visiting dentist and periodontal-related extraction had relationship with age, educational level, smoking, plaque control and using mouthwash [15].
Impaction following by dental caries was the main reason for teeth extraction in participants with college degrees. Increasing in education level had association with desirable hygiene. Frequency of tooth brushing was
more in educated people, but there was not significant difference between frequency of sugar intake and level of
education. Unlike current study, there was no significant relation between the average number of extracted teeth
and educational level in Tabriz study [9].
There was no difference in sugar intake among both sexes, also frequency of tooth brushing and oral health
were in higher range in women, and they had extracted teeth in younger ages and also had higher number of extracted teeth in a single visit. We did not find difference between marital statuses, reasons of extraction and oral
health status. It seems assessment of reasons for tooth decay in women, behavioral and dietary habits, in females
may be considered in future studies. Life style change, higher sugar intake, women’s employment, job stress and
unhealthy snacks must be highlighted in future studies.

5. Conclusion
Tooth decay is the main reason of TE in all ages especially under the age of forty. Despite decreasing trend in
risk factors of dental caries (e.g. number of pregnancies, labors and milk feeding in Iranian women), there are so
many women in younger age than men referred due to caries. Poor oral health status is notable in this study.
Educational level improves oral hygiene and times of tooth brushing, without any change in times of eating sug-
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ar. Community-wide education about lower consumption of sugar and to practice good oral hygiene by changing
diet and improving life expectancy which requires preservation of permanent teeth until old age appears to be
essential.

6. Limitation
Participants of this study were selected from governmental clinic, which may be not generalized to patients of
private centers because of different in socio-economic level.
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