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Study on the Relationship between Age and Sex
Distribution of Periodontal Diseases and Their Relationship with Oral Care Behavior
Ok Sun Choi
Department of Dental Hygiene, Gimcheon University, Gimcheon, Korea

Objective: To investigate the oral care behaviors of the subjects by sex and age.
Methods: A questionnaire survey was implemented using 96 persons (45 males and 51 females) who had gingivitis and periodontal disease at Kim Dental Clinic in Daejeon city from January 2 to March 10, 2015.
Results: The greater the experience of prophylaxis education and the experience of brushing by the subjects, the more likely
the subjects were to be brushing their teeth properly (p＜0.05). Also, the use of interdental toothbrushes increased with age,
while the use of dental floss also increased with age (p＜0.05). The younger subjects enjoyed soda, cake and candy, and
confectionary more markedly, while the elderly subjects over 61 years enjoyed snacks with sugar (p＜0.05). Among those
under 20 years of age, gum edema and halitosis were very common, while bleeding and tooth mobility problems when
brushing were more prominent among those who were 41 years of age or older.
Conclusion: To prevent the periodontal disease, proper toothbrushing techniques should be effectively communicated by experts, and oral hygiene devices should be also used continuously. Informing subjects of the importance of bacterial membrane management through periodontal oral examination and gum treatment is also necessary. Various kinds of programs for
improving oral health are to be developed so that the periodontal disease is reduced in its frequency of occurrence.
Keywords: periodontitis, oral health behavior, oral care device, health promotion, preventive care

Introduction

Periodontal disease that occurs in the human oral cavity from
children to the elderly means all the diseases that occur in the
surrounding tissues supporting the teeth and generally begins
to increase rapidly from adolescence. Periodontal disease is
especially common after 35 years of age. If the surrounding
environment of the teeth is poor due to the deposition of bacteria or dental plaque on the teeth, chronic gingivitis and periodontitis will increase and the alveolar bone will gradually be
absorbed and the teeth will eventually be lost [1].
Periodontal disease in childhood begins with the appearance of mild gingivitis, which increases in adolescence and

As the modern society develops, the importance of oral
health care is becoming more important as the quality of human life is improved and the interest in health is heightened.
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becomes an adult, resulting in partial or general loss of teeth
after middle age. Especially, when the periodontal disease occurs in the elderly, the self-immune function of the saliva is decreased and the oral hygiene ability is decreased and the accumulation of the bacterial membrane rapidly occurs. In addition, as the concentration of calcium and phosphorus in the
saliva component increases, tartar is formed to increase the
prevalence of periodontal disease [2].
Recent studies have shown that gingivitis tends to increase
in 6-year-old children, and it is estimated that at age 12, gingivitis begins to form the basis of adult periodontal disease [3].
The periodontal disease that occurs in adolescence is mostly
gingivitis occurring in the gingiva, and it can progress to periodontitis if the gingivitis is not properly treated. There is
some gingival inflammation in infancy and the adolescence
further increases [4].
In addition, periodontal disease can be attributed to systemic factors such as smoking and diabetes, which are personal habits, and other stresses. Periodontitis has different prevalence between male and female. Although gingivitis is generally more common in male, periodontitis in female is closely
related to the hormonal changes induced by the physiological
cycle of female [5].
Smoking is a contributing factor to non-communicable diseases and periodontal health [6] and it is necessary to find their
smoking highly related to their oral health and their perception
[7].
It acts as an important environmental factor in the development of various oral diseases [8]. Gram negative bacteria are
increased in the oral cavity of smokers and the formation of
gingiva is promoted, so that periodontal disease and caries are
caused as well as gingivitis which is an early type of periodontal disease [9]. Dental caries and periodontal disease, the
most important targets of preventive dentistry, are typical inflammatory diseases that occur in periodontal tissue [10].
It is known that diabetes also interferes with the onset of periodontal disease and exacerbates periodontal disease.
Periodontal disease is known to cause a vicious cycle that
makes blood sugar control more difficult [11]. The prevalence
of periodontal disease in diabetics is 2.6 times higher than that
of ordinary persons [12].
According to the survey conducted by the Korea Institute of
Health and Social Affairs in 2003, 92% to 95% of the elderly
over 65 years old have periodontal problems. In the 2007
National Health and Nutrition Examination Survey, periodontal diseases were found to be frequent oral diseases in all
ages.
According to the statistics of the National Statistical Office
in 2005 and the population of Korea in 2005, the number of

elderly people is expected to exceed 20.8% in 2026. Therefore, it is known that oral health has a decisive influence on
whole body health to maintain a healthy life and improve the
quality of life [13].

Materials and Methods
1. Subjects
This study was conducted on 96 subjects who visited the
Kim Dental Clinic in Daejeon from January 2 to March 10,
2015. The proportion of the subjects was 45 males and 51 females, with 20 subjects under the age of 10, 25 subjects under
the age of 10, 16 subjects between the ages of 21 and 40, 16
subjects aged 41 and 60, and 19 subjects over 61 years.

2. Research methods
The subjects were asked to provide verbal explanation of
the purpose and method of this study, guarantee of anonymity
for their participation in the study, and consent for voluntary
participation in the research. Subjects were asked to fill out
their own questionnaire and minors were required to fill out
proxy written consent with consent from their careers.
As a result, a survey of 96 subjects who had completely
agreed to participate in the research was conducted. The questionnaire consisted of the number of toothbrushes, the timing
of brushing, the type of brushing brush, the type of brushing
brush, the education of brushing teeth, the experience of
brushing teeth, the use of dental defibrillation aids, the use of
snacks, the symptoms of self-awareness in the mouth, and the
management methods to prevent dental disease.
The data collected from this study was analyzed using the
IBM SPSS Statistics for Windows 20.0K program (IBM
2
Corp., Armonk, NY, USA) and the  test was applied to determine that the p-value was less than 0.05. The ratio of sex to
age in the study was expressed as a percentage.

Results
1. Characteristics of research subjects
The general characteristics of the subjects were 45 (46.9%)
for males, 51 (53.1%) for females, 20 subjects (20.8%) under
the age of 10, 25 subjects (26.0%) between the ages of 11 and
20, 16 subjects (16.7%) between the ages of 21 and 40, 16 subjects (16.7%) between the ages of 41 and 60, and 19 subjects
(19.8%) over the age of 61 (Table 1).
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2. Behavior of oral care
1) Toothbrush
The number of times to brush is more than three times a day,
the number of times to brush after meals, and the number of
teeth, gums, and tongue to brush is the most frequently to
brush more than three times a day as the age increases, and the
number of times to brush after meals was young. The most significant number of people over the age of 61 who brush before
meals was between 21 and 40 and those who do brushes before
bedtime (p<0.05) (Table 2).
2) Oral prophylaxis
An analysis of the frequency of the subjects’ use of oral prophylaxis showed that it was high without distinction of age,
29.2% of them said it has been more than six months since
they experienced oral prophylaxis, and 35.5% of them said it

Table 1. Demographic characteristics (n=96)
Characteristics
Sex

n (%)

Males
Females
≤10
11-20
21-40
41-60
≥61

Age (y)

45 (46.9)
51 (53.1)
20 (20.8)
25 (26.0)
16 (16.7)
16 (16.7)
19 (19.8)

was within six months. In the case of “no trivia experience” by
age group, 16.7% for those under 10 years of age and 12.5%
for those aged 11 to 20 years, and 9.4% for those aged 21 to 40
2
and for those aged 60 or older. Statistically,  analysis of oral
prophylaxis experience and duration of treatment was significant with p-value less than 0.05 (p<0.05) (Table 3).
3) Use of oral care accessories
Oral care aids are used by 70.8% of all eligible people regardless of age, and 29.2% of those who did not use them.
Among users, 35.8% of people use dental toothbrushes,
21.8% of those who use dental floss, 6.3% of those who use
water pickers, 4.2% of those using mouth- to-mouth toothbrushes, and 3.1% of those who use mouth-to-mouth
toothbrushes.
By age, dental floss users ranged from 10 years of age to
7.25%, and were less likely to use them as the age grew.
“Dental toothbrush users” were found to be the most commonly used since the age of 61, with 12.5%. There were no
“high-end toothbrushes” and other oral care aids, such as “hip
scratches,” “water pick” and “mouth mouthwash,” were
found to be using only a small number of people under the age
of 20 (p<0.05) (Table 4).
4) Snacking
According to the survey, 55.3% of those who eat snacks
said they ate most, while 27.1% of those who eat “carbonated
drinks” and 12.3% of those who eat fruits and vegetables en-

Table 2. Pattern of toothbrushing by age
Pattern of toothbrushing
No. of toothbrushing a day

2
 (p)

Time of toothbrushing

2
 (p)

Region of toothbrushing

2

 (p)
Experience of education on toothbrushing
2
 (p)

Values are presented as number (%).
*p＜0.05.
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Age (y)
≤10

11-20

3 (3.1)
5 (5.2)
12 (12.5)

2 (2.1)
11 (11.5)
12 (12.5)

8 (8.3)
4 (4.2)
8 (8.3)

16 (16.7)
4 (4.2)
5 (5.2)

Only teeth
Teeth & gum
Teeth, gum, tongue

12 (12.5)
4 (4.2)
4 (4.2)

9 (9.4)
9 (9.4)
7 (7.3)

Yes
No

10 (10.4)
10 (10.4)

12 (12.5)
13 (13.5)

1 time
2 times
Over 3 times
Everytime after eating
Before eating
Before bed

21-40

41-60

≥61

2 (2.1)
2 (2.1)
7 (7.3)
7 (7.3)
4 (4.2)
7 (7.3)
9 (9.4)
13 (13.5)
6.58 (0.58)
3 (3.1)
7 (7.3)
4 (4.2)
9 (9.4)
5 (5.2)
3 (3.1)
4 (4.2)
4 (4.2)
12 (12.5)
22.11 (0.05)
5 (5.2)
2 (2.1)
1 (1.0)
5 (5.2)
4 (4.2)
10 (10.4)
6 (6.3) 10 (10.4)
8 (8.3)
20.45 (0.00)*
8 (8.3) 13 (13.5) 16 (16.7)
8 (8.3)
3 (3.1)
3 (3.1)
10.70 (0.03)*

Total
9 (9.4)
34 (35.4)
53 (55.2)
38 (39.6)
25 (26.0)
33 (34.4)
29 (30.2)
32 (33.3)
35 (36.5)
59 (61.5)
37 (38.5)
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5) Symptoms of an individual’s mouth-feeling
In the case of the symptoms of an individual’s mouth-feeling, 59.4% said “no symptoms.” It was the highest with 21.8%
(p>0.05). Blood loss in tooth brushing was 9.4%, gum edema
was 6.3%, and tooth fairy was 3.1% (p>0.05). By age, young
people showed no symptoms, and people of all ages said they

joyed eating snacks and sodas more than fruits and vegetables.
By age, snacks, soft drinks, cakes and candies were enjoyed
under 20 years of age, and sugar coffee increased with age and
was found to be the most enjoyed by people over 60 years
(p<0.05) (Table 5).

Table 3. Experience of oral prophylaxis by age
Score
Within 1 mo
Within 3 mo
Within 6 mo
Over 6 mo
No experience
Total
2
 (p)

Age (y)
≤10

11-20

0 (0.0)
3 (3.1)
2 (2.1)
0 (0.0)
16 (16.7)
21 (21.9)

8 (8.3)
1 (1.0)
2 (2.1)
1 (1.0)
12 (12.5)
25 (26.0)

21-40

41-60

Total

≥61

3 (3.1)
2 (2.1)
0 (0.0)
1 (1.0)
1 (1.0)
4 (4.2)
9 (9.4)
9 (9.4)
4 (4.2)
0 (0.0)
17 (17.7)
16 (16.7)
61.4 (0.00)*

1 (1.0)
4 (4.2)
2 (2.1)
9 (9.4)
2 (2.1)
18 (18.8)

14 (14.6)
9 (9.4)
11 (11.5)
28 (29.2)
34 (35.4)
96 (100)

Values are presented as number (%).
*p＜0.05.

Table 4. Type of used oral hygiene devices by age
Age (y)

Dental floss
Interdental brush
Hi-tech toothbrush
Tongue scraper
Water pik
Oral gargle
No
Total
2
 (p)

≤10

11-20

7 (7.2)
2 (2.1)
0 (0.0)
1 (1.0)
1 (1.0)
0 (0.0)
9 (9.4)
20 (20.7)

5 (5.2)
5 (5.2)
0 (0.0)
3 (3.1)
2 (2.1)
2 (2.1)
8 (8.3)
25 (26.0)

21-40

41-60

Total

≥61

4 (4.1)
2 (2.1)
5 (5.2)
10 (10.4)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (1.0)
1 (1.0)
0 (0.0)
1 (1.0)
6 (6.2)
2 (2.1)
16 (16.7)
16 (16.7)
30.24 (0.01)*

3 (3.2)
12 (12.5)
0 (0.0)
0 (0.0)
1 (1.0)
0 (0.0)
3 (3.2)
19 (19.8)

21 (21.8)
34 (35.4)
0 (0.0)
4 (4.2)
6 (6.3)
3 (3.1)
28 (29.2)
96 (100)

Values are presented as number (%).
*p＜0.05.

Table 5. Kinds of between meals by age
Age (y)

Coffee with sugar
Carbonated drink
Cakes & candy
Fried dish
Confectionery
Fruit & vegetables
Total

≤10

11-20

21-40

41-60

≥61

0 (0.0)
10 (10.4)
6 (6.3)
2 (2.1)
18 (18.8)
2 (2.1)
38 (39.7)

3 (3.1)
10 (10.4)
4 (4.2)
3 (3.1)
17 (17.7)
4 (4.2)
41 (42.7)

7 (7.3)
4 (4.2)
2 (2.1)
0 (0.0)
6 (6.3)
0 (0.0)
19 (19.8)

3 (3.1)
1 (1.0)
3 (3.1)
4 (4.2)
8 (8.3)
7 (7.3)
26 (27.1)

10 (10.4)
1 (1.0)
1 (1.0)
0 (0.0)
4 (4.2)
5 (5.2)
21 (21.9)

Total

p-value

23 (24.0)
26 (27.1)
16 (16.7)
9 (9.4)
53 (55.2)
18 (18.8)
145 (151.2)

0.00*
0.00*
0.33
0.07
0.46
0.05

Values are presented as number (%).
*p＜0.05.
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Table 6. Subjective symptoms of oral cavity by age
Subjective symptoms
Bleeding when toothbrushing
Edema of the gums
Halitosis
Teeth shaken
No symptom
Total
2
 (p)

Age (y)
≤10

11-20

0 (0.0)
2 (2.1)
4 (4.2)
0 (0.0)
15 (15.6)
21 (21.9)

1 (1.0)
0 (0.0)
6 (6.3)
0 (0.0)
17 (17.7)
24 (25.0)

Table 7. Smoking in the current situation

21-40

41-60

4 (4.2)
2 (2.1)
0 (0.0)
2 (2.1)
2 (2.1)
5 (5.2)
0 (0.0)
1 (1.0)
11 (11.5)
6 (6.3)
17 (17.7)
16 (16.7)
21.95 (0.14)

≥61
2 (2.1)
2 (2.1)
4 (4.2)
2 (2.1)
8 (8.3)
18 (18.8)

Total
9 (9.4)
6 (6.3)
21 (21.9)
3 (3.1)
57 (59.4)
96 (100)

Table 8. Preventive care for periodontal disease

Smoking

n (%)

Preventive care

n (%)

Yes
No
Total

7 (7.3)
89 (92.7)
96 (100)

Toothbrushing
Regular scaling
Oral medication drug intake
Use of dental floss & interdental Toothbrush
Total

68 (68.4)
21 (20.0)
16 (15.2)
96 (100)

were “bored,” with 6.3% of the respondents. For 41-60 years
and over 61 years of age, the most frequently reported ‘gum
edema’ and ‘tooth shake’ were found to be non-significant
(p>0.05) (Table 6).
6) Smoking
Most of the subjects were found not to smoke (Table 7),
with 92.7% showing that ‘no smoking’ and 7.3% showing that
‘no smoking’ are present.
7) Prevention of periodic disease
The highest level of “dental brush” was 68.4%, followed by
20% for “regular oral prophylaxis,” 15.2% for “fatal toothbrushes” and no oral administration drugs (Table 8).

Discussion
Periodontal disease is caused by increased destruction of
periodontal tissue in areas where plaque and pathogenic bacteria present in the calculus are dense. Despite the fact that
more than 64.5% of the subjects feels discomfort in everyday
life due to tooth irritation due to periodontal disease, it is impossible to regenerate early in the nature of periodontal disease [14].
In the case of chronic periodontitis, the incidence of more
than 80% of the deep probes affected by periodontitis was reported [15]. In general, children and adolescents have the ability to manage and prevent their own mouths and lack of oral
health knowledge, so students should be given the right
knowledge about oral health at this time and positive attitudes
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and behaviors toward oral care [16].
In this study, the frequency of the periodic toothbrush according to the questionnaire survey (Table 8) was 55.2%,
‘three times a day’ and 39.6% appear. Also, 26.0% of the subjects had ‘polish before meals’, which was statistically significant (p<0.05).
In the study of the effects of oral health education [17] on
oral health knowledge and behaviors, ‘the case of brushing
three times a day’ was the most frequent in 60.2%, and in the
period of brushing and ‘polish after meal’ was the highest at
78.7%. Lim and Oh [18] also found that brushing was the most
frequently performed 3-4 times a day, and that ‘brushing after
meals’ was the highest in 67.8% of the Korean juveniles’ oral
health consciousness behavior and the relationship between
periodontal health status.
In this study, 61.5% more ‘dental experience’ was found,
and 38.5% less ‘no educational experience’ were found. The
areas of toothbrushes, gums and tongue were found to be the
most frequently cleaned at 36.5%, with statistically significant results showing that older people aged 41 to 60 and
older were the most correctly cleansed (p<0.05).
The results of this study suggest that the most basic method
for managing periodontal bacteria to prevent periodontal disease from childhood and adolescence is correct brushing [19].
Subjects with experience in toothbrushing have higher oral
health knowledge and are better at preventing periodontal
disease. It is necessary to develop oral health education program to improve oral health, 64.6% of the participants of oral
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prophylaxis education had experience, and 35.4% of them had
no experience (p<0.05).
According to a survey on the implementation status of scaling and the use of oral hygiene products at Dong-U College in
Gangwon province conducted by Hong and Jeong [20], 61.2%
of patients said they had experience with oral prophylaxis, but
72.4% said they did not have experience with the oral prophylaxis in Seoul city and Gyeonggi province [21]. This result
means that oral health is considered to higher level of culture
and increased interest to subjects.
Age-specific results showed that ‘over 6 months’ was more
common as the age increased, and that ‘not experienced’ was
equal to 1.0% for ages below 10 and 9.4% for all ages 21 and
older (p<0.05). Therefore, oral diseases are mostly chronic
and increase with increasing age. Periodic oral prophylaxis is
needed for dental health care, and this study requires active oral health education for middle-aged and elderly people as the
age increases.
According to Table 4, 35.4% of interdental brush users,
21.8% of dental floss and 4.2% of tongue scrapers, while Lim
and Oh [18] found that 45.9% of interdental brush users and
22.4% of dental floss users, and Hong and Jeong [20] found
that 27.8% of interdental brush, 22.4% of dental floss users
and 13.7% of tongue scrapers, respectively.
It was common to see that interdental brushes, which were
replaced by oral care aids, had the largest number of users, followed by dental floss and “tongue scrapers.” Based on age, the
study found that under the age of 10 there were the highest
number of ‘dental floss users’ at 7.2%, and that users were
more likely to use them as they were younger.
“Interdental brush users” were the most popular at 12.5%,
aged 61 or older, and were more likely to be used as they grew
older. Therefore, it was found that the use of oral care aids was
poor, and the use of oral care aids appropriate to the oral health
condition of individuals involved, i.e., if not removed after
brushing, bacterial membrane management, is deemed to require training to use additional oral aids.
The highest number of snacks (Table 5) was 55.3%, followed by 27.1% of sodas, 24% of sugar coffee, 18.8% of fruit
and vegetables, and they preferred eating fruits, carbonated
beverages and sugary foods with artificial sweeteners rather
than fruits and vegetables.
As age increased, they enjoyed sugar coffee and carbonated
beverages, cake and candy, and confectionery as their age was
younger. As a result of Do [17], 39.3% of respondents favored
eating sugar foods, 30.5% of carbonated beverages, and 37%
of fruit and vegetables were more likely to enjoy snacks and
sugar than fruits and vegetables appear.
Not only do snacks, sodas, and sugary foods increase the in-

cidence of cavities, but also affect the occurrence of dental disease, improving oral health should be encouraged to clean up
oral care after eating fresh fruit and vegetable-oriented snacks.
Among oral care behaviors, there was no significance, as
the answer to the question of whether or not there were ‘no
symptoms’ (Table 6) was 59.4% and ‘I have symptoms’
40.7%. If there are no symptoms of self-awareness, older people showed up more often, and people of all ages had bad
breath. People aged 11 to 20 were the most likely at 21.9%,
and the reason for this is because most of the faulty prosthetic
materials and the chiropractic membrane cause bad breath in
the mouth.
“Tooth shake” was the most common among 41-60 years
and 61 years, with 31.3% and 11.1%, respectively, while those
under 20 years showed little symptoms, indicating that the
loss of dental bone due to bacterial membranes and the presence of dental fluid means that the number of teeth will increase as the age increases. Since it is a chronic disease, it is
believed that chronic dementia disease should be prevented
through regular gum treatment even if there is no early onset
of self-awareness.
Non-smokers accounted for 92.7% of the total in Table 7
and 94.7% were similar in previous studies [18]. Especially,
with increasing interest in health recently, people want to live
a healthy life with various changes in their eating habits.
Smoking is also thought to have a decisive effect on oral and
general health, as more and more people think health is important to improve the quality of life.
Preventive management for periodontal disease (Table 8)
was either ‘brushing’ or ‘regular oral prophylaxis’, while
‘dental floss’ or ‘interdental brush’ was also used less
frequently. In addition, additional oral care products that clean
the interdental space should be used in parallel to prevent periodontal disease.

Conclusion
In this study, we discovered that with greater frequency of
oral prophylaxis and tooth- brushing experience, the brushing
became more appropriate (p<0.05). The older the interdental
brush, the more dental flossing was used by the younger age
group (p<0.05). Younger people enjoyed soda, cake, candy,
and snacks, while those over 61 years enjoyed sugary snacks
(p<0.05). People under the age of 20 had much gum edema
and bad breath, while those over 41 years had markedly more
pronounced bleeding or tooth movements.
Based on the above results, the role of dental hygienists and
dentists is very important. It is vital that they communicated
the necessity of using toothbrushes and other oral care aids.
www.ijcpd.org
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Therefore, in order to improve oral health and quality of life,
education on proper dental brushing and oral care aids is
required.
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