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Objectives: To describe oral health behaviour, illness behaviour, oral health knowledge and
attitudes among 35–44 and 65–74-year-old Chinese; to analyse the oral health behaviour
profile of the two age groups in relation to province and urbanisation, and to assess the
relative effect of socio-behavioural risk factors on dental caries experience. Methods: A
total number of 4,398 35–44-year-olds and 4,399 65–74-year-olds were selected by
multistage stratified cluster random sampling which involved 11 provinces in China. Data
were collected by self-administered structured questionnaires and clinical examinations
(WHO criteria). Results: 32% of the 35–44-year-olds and 23% of the 65–74-year-olds
brushed at least twice a day but only 5% used fluoridated toothpaste; 30% and 17%
respectively performed ‘Love-Teeth-Day’ recommended methods of tooth brushing. A dental
visit within the previous 12 months was reported by 25% of all participants and 6% had a
dental check-up during the past two years. Nearly 15% of the subjects would visit a dentist
if they experienced bleeding from gums; about 60% of the subjects paid no attention to
signs of caries if there was no pain. Two thirds of the urban residents and one fifth of the rural
participants had economic support for their dental treatment from a third party, either totally
or partially. Significant variations in oral health practices were found according to urbanisa-
tion and province. At age 35–44 years 43% of participants had daily consumption of sweets
against 28% at age 65–74 years. Dental caries experience was affected by urbanisation,
gender, frequency, time spent on and method of tooth brushing. Knowledge of causes and
prevention of dental diseases was low with somewhat negative attitudes to prevention
observed. Conclusion: Systematic community-based oral health promotion should be
strengthened and preventive-oriented oral health care systems are needed, including
promotion of further self-care practices and the use of fluoridated toothpaste.

Key words: Adult oral health, caries, periodontal disease, prevention, China
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Study population and methods
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Results

Tooth brushing
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Table 1   The percentages of 35–44 and 65–74-year-old Chinese according to frequency of tooth brushing,
occasion of brushing, time spent on brushing, and use of toothpaste, in relation to location

     35–44 years     65–74 years
   Urban          Rural       Total   Urban          Rural       Total
 (n=2200)    (n=2088)    (n=4288) (n=2135)    (n=1607)    (n=3742)

Frequency of tooth brushing
seldom or no brushing 5 23 14 10 47 29
brushing once a day 46 61 53 52 44 48
brushing at least twice a day 48 *** 16 32 37 *** 10 23

Occasion of tooth brushing
in the morning 95 92 93 91 93 92
in the evening 54 *** 27 41 46 *** 18 34
after meals 9 6 8 9 4 7
after dessert/sweets 9 6 8 9 4 7

Time spent on brushing teeth 
less than 3 min 93 84 88 79 82 81
3 min or more 8 16 *** 12 21 * 18 20

Use of toothpaste
non-fluoridated 93 96 94 94 92 93
fluoridated 7 *** 4 6 5 *** 3 4

* p < 0.05; *** p < 0.001

Table 2   The distribution (percentage) of 35–44 and 65–74-year-old Chinese according to method of tooth
brushing, preference of type of toothbrush and the intervals for exchange of toothbrush, in relation to

location

          35–44 years       65–74 years
         Urban     Rural          Total      Urban Rural       Total

Method of brushing                             (n=2200)   (n=2088)    (n=4288)    (n=2135)   (n=1607)    (n=3742)
horizontal 41 59 *** 49 51 71 *** 60
LTD-recommended methods 38 *** 21 30 24 *** 8 17
no systematic methods 22 21 21 24 22 23

Preference of type of toothbrush        (n=2086)   (n=2007)    (n=4093)    (n=2011)   (n=1577)   (n=3588)
big head, hard bristles 25 46 *** 35 38 61 *** 48
big head, soft bristles 30 *** 23 27 21 *** 13 18
small head, hard bristles 13 12 13 14 10 12
small head, soft bristles 25 *** 15 20 22 *** 12 17
pig bristles 3 3 3 4 3 3
colour 4 2 3 1 1 1

Intervals for exchange of toothbrush: (n=2030)   (n=1696)    (n=3726)    (n=1720)   (n=1175)   (n=2895)
1–3 months 52 *** 33 43 36 *** 19 29
4–6 months 32 28 30 33 24 30
7–12 months 11 17 14 18 23 20
more than one year 5 23 13 13 35 22

*** p< 0.001
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Table 3   The percentages of 35–44 and 65–74-year-old Chinese according to the reason for brushing versus
not brushing the teeth in relation to location

     35–44 years           65–74 years
    Urban         Rural      Total        Urban     Rural          Total

Reasons for brushing teeth:                    (n=2200)    (n=2198)   (n=4398)   (n=2199)   (n=2199)    (n=4398)
clean, bright teeth 37 39 38 28 29 28
prevention of caries 60 *** 49 55 53 *** 26 39
prevention of bleeding gums 39 31 35 26 12 19
prevention of oral ulcers 41 *** 27 34 25 *** 10 18
to get rid of foul breath 70 78 *** 74 78 ** 74 76
to set good example to others 8 6 7 5 4 5

Reasons for not brushing teeth:              (n=2111)    (n=2174)   (n=4285)   (n=2112)   (n=2173)    (n=4285)
too much bother 7 21 *** 14 9 23 *** 16
too exhausting to brush teeth 14 24 *** 19 8 26 *** 17
no time for brushing 14 37 *** 26 12 29 *** 20
useless, good teeth are hereditary 2 6 4 2 7 5
teeth are not dirty 2 4 3 2 8 5
somebody else will laugh at me 1 1 1 1 2 1
gums bleeding when brushing 7 8 8 6 5 5
no money for brush and toothpaste 1 3 2 1 7 4
no such habit from childhood 2 7 4 4 26 *** 15
don’t know of any benefits from brushing 2 5 4 3 12 7

** p < 0.01; *** p < 0.001

Table 4   The percentages of 35–44 and 65–74-year-old Chinese with certain self care practices in oral health,
according to provinces and location

Province          Tooth brushing at least        Use/recommended Exchange toothbrush
      twice a day      methods of brushing          regularly
        (n=8797)     (n=8030)          (n=8030)

        35–44 yrs       65–74 yrs   35–44 yrs   65–74 yrs         35–44 yrs      65–74 yrs
     Urban    Rural  Urban   Rural        Urban  Rural   Urban  Rural      Urban   Rural   Urban  Rural

Beijing 54 6 39 8 52 14 27 12 37 8 25 11
Shanghai 45 19 40 5 32 16 15 1 66 37 51 33
Tianjin 53 21 34 14 34 36 23 11 66 37 16 8
Gansu 41 5 27 1 50 27 37 21 31 34 22 47
Shandong 29 6 41 4 40 20 37 9 31 34 11 6
Yunnan 47 21 43 16 33 24 21 6 17 6 20 23
Liaoning 33 11 27 8 42 24 32 14 37 16 20 9
Zhejiang 46 20 31 14 29 16 14 1 24 9 12 5
Hubei 56 20 49 19 40 14 31 11 26 19 30 16
Guangdong 65 27 41 4 30 10 12 3 29 9 9 2
Sichuan 66 24 40 15 38 33 20 7 33 11 23 8
Total 48 16 37 10 38 21 24 8 31 16 22 14
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Other self care practices
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Table 5   The percentages of 35–44 and 65–74-year-old Chinese according to how many times they had seen a dentist, time
since last dental visit, preventive services received within the past two years, and reason for last dental visit, in relation to

location

     35–44 years            65–74 years
    Urban        Rural      Total         Urban      Rural         Total

Number of times having seen a dentist during lifetime   (n=2003)   (n=2069)    (n=4072)   (n=1830)   (n=1960)   (n=3790)
never 32 53 *** 43 17 43 *** 30
1–2 times 25 23 24 19 19 19
3 or more times 42 *** 25 33 64 *** 39 51

Time since last visit to the dentist
less than 1 year 28 *** 23 26 29 *** 16 23
1–2 years ago 23 18 21 26 21 23
3 or more years ago 49 59 54 46 64 54

Preventive services received during the past two years   (n=927)     (n=673)    (n=1600)   (n=1097)     (n=664)    (n=1761)
check-up of teeth 8 *** 3 6 10 *** 1 6
caries prevention measures 11 *** 4 8 6 *** 1 4
scaling of teeth 14 *** 5 10 7 *** 1 5

Reason for last dental visit                                             (n=1321)     (n=966)    (n=2287)   (n=1507)   (n=1091)   (n=2598)
check-up 2 2 2 2 – 1
scaling 5 2 4 2 – 1
filling 31 *** 18 25 16 6 11
extraction 24 27 25 30 35 32
toothache 19 31 *** 24 22 *** 21 22
getting a new denture 6 8 7 17 28 *** 21
repair of denture 1 1 1 7 6 6
tooth trauma 1 1 1 – – –
gum bleeding, swollen, purulence 6 6 6 4 2 3
problem with my wisdom tooth 4 3 4 1 1 1

*** p< 0.001
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Table 6   The percentages of 35–44 (n=4072) and 65–74-year-old (n=3790)
Chinese who saw the dentist within the past year and had scaling of teeth during

the previous two years according to province and location

Province Saw a dentist within             Scaling of teeth during the
      the last year       previous two years

       35–44 yrs       65–74 yrs   35–44 yrs   65–74 yrs
    Urban  Rural    Urban  Rural Urban Rural   Urban Rural

Beijing 41 25 29 20 28 6 10 3
Shanghai 32 24 25 24 7 6 3 0
Tianjin 42 32 36 32 6 4 5 0
Gansu 24 13 32 6 15 1 14 0
Shandong 19 14 32 10 5 5 7 2
Yunnan 25 23 29 16 10 9 7 1
Liaoning 27 17 27 12 16 3 4 3
Zhejiang 26 23 26 15 9 4 9 4
Hubei 22 28 37 19 9 8 8 4
Guangdong 33 33 26 20 21 10 6 0
Sichuan 21 38 21 10 22 10 4 0
Total 28 23 29 16 14 5 7 1

Table 7   The percentages of 35–44 and 65–74-year-old Chinese who reported the source of dental care and
payment method for dental care, according to location

35–44 years       65–74 years
          Urban       Rural Total     Urban Rural      Total

Receiving dental care from                            (n=1656)    (n=1340)   (n=2996)   (n=1946)    (n=1581)   (n=3527)
province dental hospital 10 *** 7 36 65 7 39
county dental hospital or clinic 32 ** 28 30 37 *** 20 30
county hospital “Five sense organs dept.” 11 11 11 8 8 8
rural county hospital dental dept. 6 39 *** 21 7 44 *** 23
urban private dental office 5 4 5 11 *** 4 8
rural private dental office 1 12 *** 6 1 18 *** 8
rural general medical practitioner 1 3 2 1 3 2
dentist without licence 2 4 ** 3 3 11 *** 7

Payment method for dental care                    (n=2198)    (n=2196)   (n=4394)   (n=2195)    (n=2187)   (n=4382)
payment arranged by employer 11 4 7 32 7 19
employer pays part of costs 44 *** 12 28 30 *** 7 18
half of costs paid by patient 11 5 8 6 3 5
costs paid by patient 30 79 *** 55 28 83 *** 55
paid by health insurance 5 *** 1 3 5 *** 1 2

** p < 0.01; *** p < 0.001
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Table 9   The percentages of 35–44 and 65–74-year-old Chinese reporting daily consumption of tea,
alcohol, and cigarettes, and frequency of eating sweets, in relation to location

       35–44 year olds   65–74 year olds
          Urban      Rural         Total     Urban         Rural      Total

Do you have following daily habits      (n=2200)   (n=2198)   (n=4398)    (n=2199)   (n=2200)   (n=4399)
drink tea 62 ** 57 60 62 ** 57 60
drink alcohol 31 40 *** 35 27 35 *** 31
smoking cigarettes 33 40 *** 37 30 43 *** 36
chewing tobacco 1 2 ** 1 1 1 1

Frequency of eating sweets                (n=1876)   (n=1822)   (n=3698)    (n=1924)   (n=1873)   (n=3797)
once a day 32 *** 18 25 23 *** 11 17
2 times or more per day 23 *** 13 18 15 *** 8 12

** p < 0.01; *** p < 0.001

Table 8   The percentages of 35–44 and 65–74-year-old Chinese who reported certain actions when having
bleeding from gums or symptoms of caries, according to location (n=8797)

         35–44 years (n=4398)    65–74 years (n=4399)
     Urban Rural      Total          Urban      Rural         Total

If gums are bleeding what do you do
stop brushing 11 14 ** 13 13 *** 9 11
pay more attention to gums when brushing 25 *** 18 22 16 *** 9 13
brush more frequently 33 37 * 35 29 26 27
go to see a dentist 18 *** 13 15 19 *** 7 13
ignore bleeding 27 27 27 18 22 ** 20
never had this problem 20 25 *** 23 38 40 39
don’t know what to do 16 19 ** 18 16 27 *** 22

If having signs of tooth decay what do you do
don’t care if no pain 52 61 *** 56 55 69 *** 62
take pills for pain relief 30 40 *** 35 32 46 *** 39
just try to cope with the problem 28 37 *** 32 28 51 *** 40
go and see a dentist only when in pain 45 ** 41 43 54 *** 36 45
go and see a dentist immediately for filling 19 *** 9 14 13 *** 3 8
go and see a dentist for extraction of tooth 9 * 7 8 7 6 7
brush teeth more often when having pain 13 14 13 12 10 11

* p < 0.05; ** p < 0.01; *** p < 0.001
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Table 10   Multivariate analysis of dental caries experience (DMFT) and index
components by socio-behavioural factors in Chinese adults (n=7862)

        D  M         F           DMF

Age
65–74 years 1.00 *** 2.20 *** 0.01 3.22 ***
35–44 years – – – –

Gender
female –0.46 *** 0.03 0.15 *** 0.64 ***
male – – – –

Urbanisation
urban –0.34 ** –0.46 * 0.29 *** 0.41 *
rural – – – –

Education
illiterate 0.53 ** –0.02 –0.43 *** 0.09
primary school 0.25 0.05 –0.31 *** –0.01
secondary school 0.08 –0.43 –0.15 * –0.50
high school 0.03 –0.30 –0.18 ** –0.45
higher education – – – –

Number of times having seen a dentist
3 times or more –0.03 1.53 *** 0.59 *** 2.09 ***
1–2 times –0.16 0.75 ** 0.14 ** 0.73 **
never seen a dentist – – – –

Frequency of tooth brushing
brushing at least twice a day –0.14 –1.01 *** 0.05 –1.10 ***
brushing once a day 0.09 –0.36 0.01 –0.26
seldom or no brushing – – – –

Time spent on tooth brushing
3 minutes or more –0.33 –1.32 *** –0.03 –1.68 ***
less than 3 minutes –0.30 –1.79 ***    –0.001 –2.09 ***
don’t remember – – – –

Use of toothpaste
fluoridated –0.20 0.33 0.08 –0.21
non-fluoridated – – – –

Methods of brushing
LTD-recommended –0.11 0.04 –0.02 –0.08
horizontal –0.12 0.34 –0.18 *** 0.04
no systematic – – – –

Frequency of eating sweets
2 times or more/day –0.07 –0.22 –0.09 * –0.38
1 time/day –0.03 –0.25 0.03 –0.24
no sweets – – – –

* p < 0.05; ** p < 0.01; *** p < 0.001
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