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Editorial

Oral diseases, especially a high prevalence of caries, 
periodontal disease and lost teeth, not only affect oral 
function, but also general health as they are closely 
related to serious systemic diseases, such as coronary 
heart disease, diabetes mellitus, digestive system 
diseases, low birth weight or premature birth, etc. 

It is important to regularly conduct an epidemiological 
survey to know not only the nationwide status of general 
health, but the status of oral health. China conducted the 
first, second and third Oral Health Surveys in 1983, 
1995 and 2005 respectively, gathering data about the 
status of oral health status, oral health acknowledgement 
and behaviour of Chinese residents in order to provide 
advice for treatment and prevention policies concerning 
oral diseases. With economic and social development, 
migration of population and changes in dietary habits, 
the distribution and patterns of oral diseases may 
change greatly. 

The most recent – the 4th National Oral Health 
Survey– was conducted over the past three years and 
was supported by the “Scientific Research Fund of 
National Health Commission of the People’s Republic 
of China (201502002). It was organised by the Chinese 
Stomatological Association, with cooperation from 
China’s Centre for Disease Control, 35 stomatological 
(dental) schools or hospitals all over the country and 
all the centres for disease control in the different 
administrative areas involved. 

The 4th National Oral Health Survey began in 2015, 
and the main procedures of the epidemiological survey 
and data collecting were carried out during 2015 and 
2016, with the main statistical analysis completed by 
2017. 

The 4th National Oral Health Survey is the most 
comprehensive oral health survey to date in China and 
was strictly conducted according to the procedures and 
criteria recommended by the World Health Organization 

(WHO), including all 31 provinces, autonomous regions 
and municipalities of the Chinese mainland and more 
than 170,000 subjects covering all age groups. 

The results from the 4th National Oral Health Survey 
are published in the last and this issue of Chinese 
Journal of Dental Research as two special issues, 
with all the manuscripts contributed by specialists in 
preventive dentistry from key stomatological schools 
in China. Such a large sample data will be extremely 
valuable for policy makers and researchers in the related 
fields.

The first manuscript by Lu et al in the last issue 
described the overall introduction and methodology of 
the 4th National Oral Health Survey. 

In this issue, the data collected gave detailed 
representations for adult periodontal diseases and the 
status of lost teeth and denture restoration; factors 
impacting oral health-related quality of life, oral health 
knowledge, attitudes, behaviour and status of Chinese 
diabetic patients were investigated. There was also 
analysis of the oral health services and economic 
burden of oral diseases, the resources for oral health in 
China, and the effectiveness of the National Oral Health 
Comprehensive Intervention Program for Children in 
China. 

We hope you find all the articles helpful and 
interesting to you!

Prof. Xi-ping Feng
Shanghai Ninth People’s Hospital, Shanghai Jiao Tong 
University School of Medicine
Head, Experts group for the 4th National Oral Health 
Survey

Prof. Guang-yan Yu
Editor-in-Chief, Chinese Journal of Dental Research
President, Chinse Stomatological Association
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Periodontitis is an inflammation of the periodontal 
tissues resulting in the loss of connective tissue 

attachment, destruction of alveolar bone and formation 
of pathological pockets around diseased teeth1. It is one 
of the most common diseases affecting oral health status 
and can even cause tooth loss in severe cases, especially 
in the elderly2.

Throughout the world the prevalence of periodontal 
diseases varies from country to country. In Germany, the 
prevalence of moderate periodontal pockets (≥ 4 mm) 
was 76.9% among 35 to 44-year-olds3. Meanwhile 
the prevalence of CAL (≥ 3 mm) was 95.0% (35 to 44 
years). In the USA, the total prevalence of periodontitis 
in adults aged 30 years and older was 47.2%, preva-
lence of mild, moderate and severe periodontitis was 
8.7%, 30.0% and 8.5% respectively4. According to the 
Brazilian Ministry of Health5, 19.4% (2011) and 9.9% 

1  The State Key Laboratory Breeding Base of Basic Science of 
Stomatology (Hubei-MOST) & Key Laboratory of Oral Biomedicine 
Ministry of Education, School & Hospital of Stomatology, Wuhan 
University, Wuhan, P.R. China.

2  Chinese Stomatological Association, Beijing, P.R. China. 
3  Shanghai Ninth People’s Hospital, Shanghai JiaoTong University 

School of Medicine, Shanghai, P.R. China.
4  West China School of Stomatology Sichuan University, Chengdu, 

P.R. China.
5  Guanghua School of Stomatology, Hospital of Stomatology, Sun Yat-

sen University, Guangzhou, P.R. China.
6  Peking University School and Hospital of Stomatology, Beijing, China.
7  Chinese Center for Disease Control and Prevention, Beijing, P.R. 

China.

Corresponding author: Dr Bao Jun TAI, Department of Preventive Den-
tistry, School & Hospital of Stomatology, Wuhan University, Luoyu Road 
237, Wuhan 430079, P.R. China. Email:taibaojun@126.com.

This study was supported by the Scientific Research Fund of National 
Health Commission of the People’s Republic of China (201502002).

The Prevalence and Associated Factors of Periodontal Disease 
among 35 to 44-year-old Chinese Adults in the 4th National 
Oral Health Survey
Hao Yun SUN1, Han JIANG1, Min Quan DU1, Xing WANG2, Xi Ping FENG3, De Yu HU4,  
Huan Cai LIN5, Bo WANG2, Yan SI6, Chun Xiao WANG7, Shu Guo ZHENG6, Xue Nan LIU6, 
Wen Sheng RONG6, Wei Jian WAN6, Bao Jun TAI1

Objective: To assess the current periodontal status of 35 to 44-year-olds from the Chinese 
population and to analyse potential influence factors on periodontal disease.
Methods: The data of subjects were collected from both urban and rural areas of all 31 
provinces, autonomous regions and municipalities of the mainland of China, as part of the 
4th National Oral Health Survey. All subjects were aged 35 to 44 years old. In total, 4,410 
subjects were enrolled in the present study. Each subject was asked to undergo a professional 
oral examination and to fill in a questionnaire. Periodontal health status was evaluated by 
probe bleeding, calculus, periodontal pocket depth and clinical attachment loss. The data were 
analysed using the chi-square test and binary logistic regression analysis. 
Results: The prevalence of probe bleeding and calculus was 87.4% and 96.7% respectively 
among the 35 to 44-year-old population. Prevalence of shallow pockets (4 mm ≤ PD < 6 mm) 
and deep pockets (PD ≥ 6 mm) was 45.8% and 6.9% respectively among 35 to 44-year-old 
people. In addition, prevalence of clinical attachment loss (CAL > 3 mm) was 33.2%. Gen-
der, educational level, smoking, teeth brushing frequency, dental floss and toothpick use were 
found relevant to periodontal condition.
Conclusion: Periodontal disease was highly prevalent among 35 to 44-year-old Chinese 
adults. Gender, educational level, smoking, teeth brushing frequency, toothpick and dental 
floss use could be potential influence factors of periodontal health status.
Key words: associated factors, periodontal disease, prevalence, 35 to 44-year-old
Chin J Dent Res 2018;21(4):241–247; doi: 10.3290/j.cjdr.a41082
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(2004) of 35 to 44-year old people have a periodontal 
probing depth of ≥ 4 mm.

China is a developing country whose population 
accounts for one third of the Asian and one fifth of the 
global population. However, reliable data on periodon-
tal status is scarce. Within the past three decades, only 
few studies have provided comprehensive and repre-
sentative results on the national population’s periodon-
tal status6-8. Wang et al reported that 12.8% participants 
have shallow periodontal pockets and 2.1% have deep 
pockets6. According to the report of the 3rd  nationwide 
survey7, the national population’s prevalence of clinical 
attachment (over 3 mm) was up to 30% (rural) and 19% 
(urban) among the 35 to 44 years age group. Therefore, 
it is necessary to know about the situation of the cur-
rent prevalence of chronic periodontitis in this part of 
the  Chinese population because this can help us analyse 
the trend of this kind of disease in China. Additionally, 
this can be useful and helpful for providing a theoretical 
basis for promoting public oral health awareness and 
presenting preventive strategies.

The aim of this cross-sectional study was to col-
lect data regarding periodontal condition, indices of 
periodontal disease, oral health habits and lifestyle to 
analyse the current 35 to 44-year-old Chinese popula-
tion’s periodontal health status and potential associated 
factors of periodontal disease. 

Materials and methods

The study protocol was approved by the Ethics Commit-
tee of the Chinese Stomatological Association (Approv-
al no. 2014-003).

Sampling method

The cross-sectional study was carried out from August 
2015 to December 2016. A multistage stratified sam-
pling of civilians aged 35 to 44 from 31 provinces, 
autonomous regions and municipalities of the main-
land of China who had lived for more than 6 months in 
sampling areas (including urban and rural areas) were 
collected. The size of sample was calculated to have a 
prevalence rate (86%) of periodontal diseases of 2005 
and a 10% acceptable margin of error. The final sample 
consisted of 4410 subjects.

Figure 1 shows the sampling process of this sur-
vey. Two districts and two counties were selected by 
Probability-Proportional-to-Size (PPS) Sampling from 
all 31 provinces, autonomous regions and munici-
palities of the mainland of China, totally 124 sam-
pling sites, comprising 62 districts and 62 counties. 

From each district (county), three streets (towns) were 
selected by PPS sampling and from each street (town) 
one neighbourhood committee (village committee) was 
chosen. Twelve adults from the 35 to 44-year-old group 
were then selected in each neighbourhood (village) 
committee.

Clinical examination

All the examinations were performed using a CPI probe 
and periodontal status was recorded in four indexes: 
probe bleeding, calculus, probing depth and clinic-
al attachment loss. Probe bleeding is the indicator of 
gingivitis, calculus represents oral hygiene, periodon-
tal pocket is one of the most important pathological 
changes, clinical attachment loss reflects the accumula-
tive periodontal destruction. A full mouth examination 
was performed, whereby the probe is “walked around” 
along gingival crevices with a force of no more than 
20 gm to measure the probe bleeding, calculus, peri-
odontal pocket depth and clinical attachment loss at 
one time, before each tooth was scored according to 
severity. Probe bleeding and calculus were scored as 
0 (absence of condition), 1 (presence of condition), 9 
(tooth excluded) and X (tooth not present). Periodontal 
pockets depth was scored as 0 (absence of condition), 1 
(pocket 4 to 5 mm), 2 (pocket 6 mm or more), 9 (tooth 
excluded) and X (tooth not present). The extent of loss of 
attachment was recorded as 0 (0-3 mm), 1 (4 to 5 mm), 2 
(6 to 8 mm), 3 (9 to 11 mm), 4 (12 mm or more), 9 (tooth 
excluded) and X (tooth not present). Finally, healthy 
periodontal condition was defined as probing bleeding, 
PD ≥ 4mm and clinical attachment loss were scored 0, 
by which a periodontal healthy rate was calculated.

All the examination and face-to-face interviews 
were performed by three assigned dental practitioners 
including an examiner, a recorder and a questionnaire 
investigator. The examiners were qualified dental prac-
titioners who had been working for at least 3 years and 
the recorder and investigator were clinicians or nurses 
with relevant clinical experience. Before the field inves-
tigation, examiners accepted theoretical and clinical 
training and every examiner and a reference examiner 
carried out the examination on 10 to 15 pre-subjects to 
assess the consistency. The statistical κ value was cal-
culated and was more than 0.6, which suggested good 
reliability.

Interview

A questionnaire was conducted during a face-to-face 
interview, to collect relevant information including 
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demographic data, educational level, income levels, 
dietary habit, smoking status, alcohol consumption, 
brushing habits, dental care history, scaling history and 
attitude to oral health.

Statistical analysis

Data from the paper questionnaire and clinical exam-
ination was entered into a computer using IBM SPSS 
Statistics Version 21. For further descriptive analysis, 
prevalence and mean teeth number with probe bleeding, 
calculus, pocket depth ≥ 4mm and clinical attachment 
loss > 3mm was calculated and the level of statistical 
significance was set at 0.05.  

The Chi-square test was performed to test the 
association between periodontitis and selected rel-
evant variables. Logistic regression was performed to 
evaluate the odds ratio of relevant variables on clin-
ical attachment loss. The dependent variables were 
defined as CAL > 3 mm. All independent variables 
that were significant in the chi-square analysis were 
entered as candidates and included in the binary logis-
tic regression analysis. Odds ratio was calculated with 
95% confidence intervals to evaluate the connection 
between the dependent variables and the potential risk 
indicators, and statistical significance was defined as 
P < 0.05. 

Results 

Subjects were randomly selected from a permanent pop-
ulation of urban and rural communities in 31 provinces, 
autonomous regions and municipalities. There were 
2,239 (50.8%) subjects from the urban population and 
2,171 (49.2%) from the rural population. Sociodemo-
graphic information such as health maintenance behav-
iour and medical history was obtained by the question-
naire. A total of 4,410 participants were included in final 
analysis. The sample was 49.8% male (2,197 subjects) 
and 50.2% female (2,213 subjects).

Figure 2 shows that the percentage of subjects 
with a healthy periodontal condition in the 35 to 
44-year-old group was 9.1%. And the result of the 
general periodontal health conditions is shown in 
Tables 1 to 3. Among the age groups, prevalence rate 
of probe bleeding, calculus, pocket depth ≥ 4 mm and 
clinical attachment loss > 3 mm was 87.4%, 96.7%, 
52.7% and 33.2% respectively. The prevalence of 
deep pockets (PD ≥ 6 mm) was 6.9% among the 35 
to 44-year-old group. The personal mean number 
of teeth (SD) with the situation of probe bleeding, 
calculus, pocket depth ≥ 4mm and clinical attach-

ment loss in the 35 to 44-year-old group were 13.77 
(10.44), 20.09 (9.21), 3.38 (5.72) and 1.73 (4.00) 
(P < 0.05).

Table 4 presents associations between the prevalence 
of clinical attachment loss and selected variables. The 
results of our study indicated that gender, location, 
number of cigarettes smoked per day, educational level, 
tooth brushing frequency, use of dental floss, toothpick 
use in the past year, and drinking alcohol can be cor-
related with clinical attachment loss (P < 0.05).

In this study, logistic regression (Table 5) was used 
to evaluate high-risk behaviour of periodontal disease, 

Fig 1  Sampling process diagram.

Fig 2  Percentage of subjects with healthy periodontal condi-
tion.
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and the results demonstrated that men were more sus-
ceptible to clinical attachment loss (CAL) than women, 
and subjects with a higher education level have less 
chance of CAL. In addition, smokers or former smokers 
are more likely to have CAL than non-smokers. 
Subjects who brush their teeth less than twice a day and 
who scarcely use dental floss are more likely to suffer 
from periodontal diseases. Periodontal diseases are 
more likely to occur among subjects who use toothpicks 
rather than those who do not.

Discussion

The present study showed that periodontal disease was 
very serious among 35 to 44-year-old Chinese adults. 
The percentage of subjects with healthy periodontal con-
ditions was below 10%. The prevalence of PD ≥ 4 mm 
was 52.7%. Regarding CAL ≥ 3 mm, it came to 33.2%. 
However, it is noteworthy that this prevalence was high-
er than that reported by Wang et al in another Chinese 
study of the 35 to 44-year-old group (14.9%) in 20026. 
Meanwhile, the results showed that the prevalence of 
periodontal disease was higher than that reported in oth-

Table 1  Percentage of subjects and mean number of teeth with probe bleeding and calculus among 35 to 44-year-old Chinese adults.

N
Bleeding Calculus

Mean ± SD % Mean ± SD %

Gender

 Male 2,197 14.63 ± 10.70 88.0% 21.99 ± 8.61 98.0%

 Female 2,213 12.93 ± 10.11 86.8% 18.20 ± 9.39 95.5%

Area

 Urban 2,239 13.26 ± 10.42 86.3% 19.16 ± 9.50 95.8%

 Rural 2,171 14.30 ± 10.44 88.5% 21.05 ± 8.79 97.7%

Total 4,410 13.77 ± 10.44 87.4% 20.09 ± 9.21 96.7%

Table 2  Percentage of subjects and mean number of teeth with periodontal pockets among 35 to 44-year-old Chinese adults.

N
PD = 4 to 5 mm PD ≥ 6 mm

Mean ± SD % Mean ± SD %

Gender

 Male 2,197 4.06 ± 6.07 49.1% 0.23 ± 1.06 9.6%

 Female 2,213 2.39 ± 4.40 42.5% 0.10 ± 0.74 4.3%

Area

 Urban 2,239 3.07 ± 5.18 44.8% 0.19 ± 1.00 7,7%

 Rural 2,171 3.38 ± 5.54 46.8% 0.14 ± 0.82 6.1%

Total 4,410 3.22 ± 5.36 45.8% 0.16 ± 0.92 6.9%

Table 3  Percentage of subjects and mean number of teeth with CAL among 35 to 44-year-old Chinese adults.

N
CAL > 3 mm 0 ≤ CAL ≤ 3 mm 4 ≤  CAL ≤ 5 mm 6 ≤ CAL ≤ 8 mm 9 ≤ CAL ≤ 11 mm CAL ≥ 12 mm

Mean ± SD % % % % % %

Gender

 Male 2,197 2.27 ± 4.70 38.8% 61.1% 28.2% 8.9% 1.2% 0.5%

 Female 2,213 1.20 ± 3.05 27.6% 72.4% 22.8% 3.9% 0.6% 0.2%

Area

 Urban 2,239 1.62 ± 4.04 30.4% 69.6% 22.5% 6.4% 1.1% 0.4%

 Rural 2,171 1.85 ± 3.95 36.1% 63.8% 28.6% 6.4% 0.7% 0.4%

Total 4,410 1.73 ± 4.00 33.2% 66.8% 25.5% 6.4% 0.9% 0.4%
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er countries such as Hungary. Hermann et al9 reported 
that prevalence of PD ≥ 4 mm was 27.4% among 35 to 
44-year-olds. However, our results were in accordance 
with that reported in some other countries, i.e. Denmark, 
as Krustrup et al10 reported that more than 42% of 35 
to 44-year-old participants had pockets of 4 to 5 mm or 
deeper. 

The periodontal conditions between males and 
females is obvious from the result of all measure-
ment indices. Similar results can be found in different 
studies from other countries. For instance, Bourgeois 
et al11 reported that prevalence of male subjects with 

attachment loss was significantly higher than that in 
female subjects in all degree of clinical attachment loss.  
Hermann et al9 also reported that 34% of males vs 28% 
of females recorded a high CPI score. This is possibly 
because women did better than men in many aspects of 
oral health awareness, e.g. smoking frequency, number 
of cigarettes smoked, brushing frequency and so on.

Clinical attachment loss and periodontal pocket 
depth are used as key parameters to identify periodonti-
tis, both in clinical work and epidemiological investiga-
tion; CAL especially is considered a direct indicator of 
periodontitis. Therefore, CAL was chosen in the study 

Table 4  The relationship between CAL and associated factors among 35 to 44-year-old Chinese adults

N N (CAL > 3 mm) Prevalence (%) P value

Gender P < 0.001

 Male 2,197 853 38.8%

 Female 2,213 610 27.6%

Area P < 0.001

 Urban 2,239 680 30.4%

 Rural 2,171 783 36.1%

Smoking status P < 0.001

 Current (former) 1,458 594 40.7%

 Never 2,952 869 29.4%

Cigarettes per day P = 0.016

 ≤ 10 per day 463 167 36.1%

 < 10 per day 768 331 43.1%

Educational level P < 0.001

 ≤ Elementary 953 415 43.5%

 Junior high 1,349 475 35.2%

 ≥ Senior high 2,108 573 27.2%

Brushing frequency P < 0.001

 ≥ twice per day 2,110 566 26.8%

 < twice per day 2,300 897 39.0%

Use of dental floss P < 0.001

 No 4,179 1,415 33.9%

 Yes 230 47 20.4%

Drinking alcohol P = 0.011

 Daily 206 78 37.9%

 Weekly 374 143 38.2%

 Scarcely/never 3,712 1,195 32.2%

 Ceased 115 47 40.9%

Use of toothpick P < 0.001

 No 2,397 716 29.9%

 Yes 2,013 747 37.1%
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as the index to analyse participants’ periodontal health 
high-risk behaviour. This was in accord with studies in 
other countries4,12,13. In the current study, educational 
levels were found to be highly relevant with clinical 
attachment loss and the result showed that the higher 
educational level people achieve, the less opportunity 
they have of CAL. The odds ratio for educational level 
of senior high school was 0.539 compared with edu-
cational level of below elementary school. The result 
is in accordance with previous studies4,14. Eke et al14 
reported that subjects with an educational level higher 
than high school had a lower prevalence of PD and CAL 
than those with a high school or lower than high school 
education.

Smoking is considered a highly associated factor 
which greatly affects periodontal health. Our results 
showed that people who have never smoked had more 
chance of having a better periodontal status (odds ratio 
was 0.835) , which is consistent with previous stud-
ies15-17. Do et al16 and Thomson et al17 reported that 
smoking has a significant impact on periodontal health. 
Besides, some studies have found that stopping smok-
ing can be conducive to improve the effects of peri-

odontal treatment18,19, which means quitting could still 
be helpful for restoring periodontal health.

Use of dental floss and toothpicks was also found 
to be associated with CAL among this study popula-
tion. In the present study, using dental floss could be a 
protective factor (odds ratio was 0.619) for periodontal 
disease, while using toothpicks was shown to be a risk 
factor (odds ratio was 1.345). This is consistent with 
some previous studies. Hermann et al9 reported that 
those using dental floss have a 0.71 (men) and 0.72 
(women) odds ratio for a CPI score ≥ 3. But toothpick 
users have a 1.45 (men) and 1.12 (women) odds ratio of 
having a CPI score ≥ 3. It is probably because wrongful 
use of toothpicks could increase the risk of periodontal 
damage.

Conclusion

Periodontal disease was highly prevalent among 35 to 
44-year-old Chinese adults. Besides gender, education, 
smoking, tooth brushing frequency, and use of tooth-
picks and dental floss could also be potential influence 
factors of periodontal health status. 

Table 5  Binary logistic regression analyses of odds ratio for CAL among 35 to 44-year-old and older Chinese adults. 

P-value OR
95% CI

Lower Upper

Gender P < 0.001

 Male

 Female 0.672 0.569 0.794

Educational level P < 0.001

 ≤ Elementary

 Junior high 0.701 0.588 0.835

 ≥ Senior high 0.539 0.454 0.641

Smoking status P = 0.039

 Current (former)

 Never 0.835 0.704 0.991

Brushing frequency P < 0.001

 < twice per day

 ≥ twice per day 0.736 0.642 0.845

Use of dental floss P = 0.005

 No

 Yes 0.619 0.442 0.866

Use of toothpicks P < 0.001

 No

 Yes 1.345 1.182 1.530
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The researchers Hermann 1 and Broggini 2 suggested that the interface or microgap between the implant

 and the abutment has a harmful e�ect on the marginal bone level.

Sometimes a zero is the best mark you can get

 Larrucea Verdugo, C. et al. Bacterial microleakage at the abutment-implant  interface, in vitro study. Clinical Implant 
Dentistry and Related Research  2018;1-8

The di�erent torque applied to the abutment-implant system determines the bacterial leakage at the 

implant-abutment interface. No microleakage was observed at 20 and 30 Ncm.
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between the abutment and the implant. No gap was found at screw/abutment or abutment/implant interface.
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Objective: To investigate the status of tooth loss and denture restoration in Chinese adults, 
analyse the changing trend and provide fundamental data for oral health policy.
Methods: According to the protocol of the 4th National Oral Health Survey, a multistage 
stratified random cluster-sampling method was used to enrol adult subjects aged 35 to 44, 55 
to 64 and 65 to 74 years in all 31 provinces, municipalities and autonomous regions of the 
mainland of China. The status of tooth loss and denture restoration was investigated. SPSS20.0 
software was used for statistics analysis.
Results: Among the 13,464 subjects investigated, 13.8% had complete dentition, 84.4% had 
dentition defects, and 1.8% was edentulous. Urban subjects showed a significantly higher pro-
portion of complete dentition than those in rural (P = 0.02), and males showed the statistically 
higher proportion of complete dentition than females (P = 0.01). The mean of remaining teeth 
was 26.1 ± 6.90, which in urban areas was significantly higher than in rural areas (P < 0.01). 
The means of remaining teeth were 29.6 ± 2.3, 26.3 ± 6.1, and 22.5 ± 8.7 in the 35 to 44, 
55 to 64 and 65 to 74 age groups, respectively. The detection rate of fixed partial dentures 
(FPD) was statistically higher in urban than in rural areas and in males than that in females 
(P < 0.01). The detection rate of removable partial dentures (RPD) was statistically higher 
in urban areas than in rural locations (P < 0.01). However, the detection rates of irregular 
denture and unrepair of tooth loss were both significantly lower in urban than in rural areas 
(P < 0.01). The rate of restoration of tooth loss was 41.6% in Chinese adults.
Conclusion: Although the tooth loss and denture restoration status recorded in the survey was 
improved compared with the results of 10 years ago, more efforts need to be made on strength-
ening oral health promotion, particularly for elderly people and those living in rural areas.
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Many studies have shown that tooth loss increases 
with age1,2. In China, as the ageing trend of the 

population had become more obvious, the impact of 
tooth loss on elderly people’s quality of life is becoming 
serious. As one of the most common oral diseases, tooth 
loss, mainly including dentition defects and the edentu-
lous, could impact not only on the oral function but also 
social and psychological activities3,4. Oral health goal 
“8020”, which was proposed by Japan and respected 
by the World Health Organization (WHO), suggests 
that 80-year-old people should have at least 20 natural 
teeth5-7. Hence, the problem of tooth loss had become 
one of the most urgent problems for the elderly in China.

To investigate the status of tooth loss and denture 
restoration for adults in different age groups in China, 
three National Oral Health Surveys in 1983, 1995 and 
2005 respectively were conducted. With rapid develop-
ment of social economy in the past 10 years, oral health 
status should have improved because of the adjustment 
and improvement of dietary structure, nutrition condi-
tion, physics and psycho-sociological development8-10, 
as well as from government support. Therefore, the 4th 
National Oral Health Survey was conducted in China 
from 2015 to 2016.

The present study aims to investigate the status of 
tooth loss and denture restoration in Chinese adults, 
thus providing new clinical reference data for oral 
health promotion to the country’s adults and providing 
relevant policy basis for the government.

Materials and methods

Study design

This study was part of the 4th National Oral Health Sur-
vey of China, conducted in 2015 and 2016. Briefly, a 
multistage stratified random cluster-sampling method 
was used in all 31 provinces, municipalities and autono-
mous regions of the mainland of China, and the Prob-

ability Proportionate to Size Sampling (PPS sampling 
method) was used to randomly select subjects. A strati-
fied design method was adopted in age, location (urban 
or rural areas) and gender (male or female) to ensure a 
balanced population. The Oral Health Survey project 
was approved by the Stomatological Ethics Committee 
of the Chinese Stomatological Association (Approval 
no. 2014-003).

Data collections

Each of the four investigation sites in every province 
should complete data collection within 1 month, which 
included an oral health examination and a questionnaire.

According to oral disease diagnosis standards from 
the WHO oral health survey basic methods (5th edi-
tion)11, the research focused on two aspects.

Firstly, it focused on the status of tooth loss, includ-
ing tooth loss classification: complete dentition, denti-
tion defect and the edentulous and remaining number 
of teeth. The third molar was included in this situation. 
The status of 32 remaining teeth was recorded as com-
plete dentition, the status of 1 to 31 remaining teeth 
represented a dentition defect, and no remaining teeth 
was edentulous. 

Secondly, it looked at the status of denture restor-
ation. The status of restorations of dentures was divided 
into implant dentures, fixed partial dentures (FPD), 
removable partial dentures (RPD), complete dentures 
(dentures of half jaw were included), irregular dentures, 
and unrepaired tooth loss. Moreover, the restoration rate 
of tooth loss is relevant to the number of adults with 
tooth loss in which the third molars were excluded.

Data analysis

SPSS20.0 software (SPSS, Chicago, Illinois) was used 
for data statistics analysis and the normal distribution 
test. The data of tooth loss was presented as skewness 
distribution. Data of tooth loss and denture detection 

Table 1  Age, region and gender distribution characteristics of the Chinese adult subjects.

Urban Rural Male Female Total

N % N % N % N % N %

35 to 44 years 2,239 50.8 2,171 49.2 2,197 49.8 2,213 50.2 4,410 32.8

55 to 64 years 2,342 50.7 2,281 49.3 2,292 49.6 2,331 50.4 4,623 34.3

65 to 74 years 2,247 50.7 2,184 49.3 2,222 50.1 2,209 49.9 4,431 32.9

Total 6,828 50.7 6,636 49.3 6,711 49.8 6,753 50.2 13,464 100
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Table 2  The status of tooth loss in Chinese adult subjects.

Age N

Proportion of tooth  
loss classification (%)

Mean of  
remaining teeth

Group for number 
remaining teeth

Complete 
dentition

Dentition 
defect

The eden-
tulous x s 0-19(%) 20-32(%)

35 to 74 years Total 13,464 13.8 84.4 1.8 26.1 6.90 12.4 87.6

Area Urban 6,828 14.0 84.5 1.5 26.4 6.58 11.4 88.6

Rural 6,636 13.7 84.1 2.2 25.9 7.21 13.5 86.5

P 0.02* 0.00* 0.00*

Gender Male 6,711 14.8 83.4 1.9 26.1 7.04 12.8 87.2

Female 6,753 12.9 85.3 1.8 26.2 6.76 12.1 87.9

P 0.01* 0.66 0.12

35 to 44 years Total 4,410 24.5 75.5 0.0 29.6 2.30 0.5 99.5

Area Urban 2,239 24.0 76.0 0.0 29.6 2.22 0.4 99.6

Rural 2,171 25.1 74.9 0.0 29.6 2.38 0.6 99.4

P 0.42 0.67 0.4

Gender Male 2,197 26.5 73.5 0.0 29.7 2.34 0.5 99.5

Female 2,213 22.5 77.5 0.0 29.5 2.26 0.5 99.5

P 0.00* 0.01* 1.00

55 to 64 years Total 4,623 11.3 87.6 1.1 26.3 6.13 10.6 89.4

Area Urban 2,342 12.2 87.0 0.8 26.5 5.88 9.7 90.3

Rural 2,281 10.4 88.2 1.4 26.1 6.38 11.5 88.5

P 0.03* 0.02* 0.06

Gender Male 2,292 12.1 86.8 1.1 26.2 6.43 11.3 88.7

Female 2,331 10.6 88.4 1.1 26.4 5.83 9.9 90.1

P 0.25 0.14 0.10

65 to 74 years Total 4,431 5.8 89.7 4.5 22.5 8.66 26.4 73.6

Area Urban 2,247 5.9 90.3 3.8 23.1 8.31 24.2 75.8

Rural 2,184 5.8 89.1 5.2 22.0 8.98 28.6 71.4

P 0.81 0.00* 0.00*

Gender Male 2,222 5.9 89.6 4.5 22.5 8.71 26.5 73.5

Female 2,209 5.8 89.8 4.4 22.5 8.61 26.2 73.8

P 0.97 0.94 0.84

*P < 0.05
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The status of tooth loss in different tooth positions

The means of tooth loss in all tooth positions for Chinese 
adults in different age groups are shown in Table 3 and 
Figure 1 A to C.

Among all the tooth positions, canine showed the 
lowest mean tooth loss while molars showed the 
higher. Moreover, the proportion of dentition defect was 
52.25% in the maxilla and 47.75% in the mandible. As 
the ages increased, the means of tooth loss in all tooth 
positions gradually increased (P < 0.001).

Status of denture detection

The status of denture detection and unrepaired tooth 
loss are shown in Table 4. Generally, among the 13,464 
subjects in this survey, the detection rate of fixed partial 
dentures (FPD), removable partial dentures (RPD) was 
statistically higher in urban than in rural areas (P < 0.01), 
while, irregular dentures and unrepaired tooth loss were 
both significantly lower in urban than in rural areas 
(P < 0.01) and the same results across the different age 
groups.

Proportions of various types of dentures and restoration 
rates of tooth loss

Status of the proportions of all types of dentures and 
the restoration rates of tooth loss are shown in Table 5. 
Among all the dentures detected in this survey, the FPD 
accounted for the highest proportion with 48.4%. RPD 
ranked second with 26.7%, complete dentures got a pro-
portion of 5.8%, and the proportion with implant den-
ture was 0.4%. The proportion of irregular dentures was 
18.6%. Generally, the rate of restoration of tooth loss 
was 41.6% in Chinese adult subjects, and the restoration 
rates of tooth loss in the 35 to 44, 55 to 64 and 65 to 74 
age groups respectively were 42.3%, 41.3% and 41.6%.

was shown as either a number (percentage) for categori-
cal variables or a mean ± standard deviation (SD) for 
continuous variables. Group comparisons (i.e. by area or 
gender) were made using the chi-square test for categori-
cal or nonparametric variables, while the Mann-Whitney 
U mean test for used for continuous variables. The value 
of P < 0.05 was considered statistically significant. 

Results

In total, 13,464 adults were investigated. The age, region 
and gender distribution characteristics of the subjects are 
shown in Table 1. The present study covered 372 investi-
gation sites from 62 urban districts and 62 rural counties, 
which were sampled from the 31 provinces, autonomous 
regions and municipalities of mainland of China. 

The status of tooth loss

The status of tooth loss in Chinese adult subjects of dif-
ferent ages, regions and genders are shown in Table 2. 
Residents of urban areas have significantly better oral 
status of dentition completeness and remaining teeth 
number than that of rural residents (P < or = 0.01). 
Males showed a significantly higher proportion of com-
plete dentition (P = 0.01).

In the 35 to 44 and 55 to 64 age groups, the propor-
tion of complete dentition and the mean of remaining 
teeth were both significantly higher in males than that 
in females (P < 0.01). In the 65 to 74 age group, the 
proportion of complete dentition was 5.8%, and there 
was no significant difference between urban and rural 
areas or gender. The mean of remaining teeth was 
22.5 ± 8.66, which in urban areas was statistically 
higher than that in rural locations (P < 0.01), and in this 
age group, the proportion of the number of more than 
20 remaining teeth was 73.6%, which in urban areas 
was significantly higher than in rural areas (P < 0.01).

Table 3  Means of tooth loss in different tooth positions for Chinese adults.

Position Incisor Lateral incisor Canine First  
premolar

Second 
premolar First molar Second  

molar
Third 
molar

35 to 44 years
Maxilla 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.6

Mandible 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.5

55 to 64 years
Maxilla 0.2 0.2 0.1 0.2 0.3 0.4 0.4 0.7

Mandible 0.2 0.2 0.1 0.1 0.2 0.4 0.5 0.6

65 to 74 years
Maxilla 0.4 0.4 0.3 0.5 0.6 0.7 0.8 0.8

Mandible 0.5 0.4 0.2 0.3 0.4 0.7 0.7 0.7
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Fig 1  (A) Means of missing teeth in 
maxilla and mandible in the 35 to 44 
age group; (B) Mean of missing teeth 
in maxilla and mandible in the 55 to 64 
age group; (C) Mean of missing teeth 
in maxilla and mandible in the 65 to 74 
age group.
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Table 4  Status of denture detection and unrepaired tooth loss in Chinese adult subjects.

Age N

Rate of Detection (%)

Implant 
denture

Fixed partial 
denture

Removable  
partial denture

Complete 
denture

Irregular 
denture

Unrepair of 
tooth loss

35 to 74 years Total 13,464 0.2 22.3 12.3 2.7 8.6 35.2

Area Urban 6,828 0.2 23.7 13.6 2.5 6.9 32.6

Rural 6,636 0.1 20.9 11.0 2.9 10.4 37.8

P 0.22 0.00* 0.00* 0.13 0.00* 0.00*

Gender Male 6,711 0.2 19.7 12.1 2.7 8.9 35.4

Female 6,753 0.2 24.9 12.5 2.7 8.3 34.9

P 0.98 0.00* 0.46 0.96 0.22 0.47

35 to 44 years Total 4,410 0.2 15.9 2.8 0.9 3.0 18.6

Area Urban 2,239 0.2 17.1 3.0 1.0 2.1 16.5

Rural 2,171 0.1 14.6 2.6 0.7 4.0 20.8

P 0.33 0.02* 0.42 0.13 0.00* 0.00*

Gender Male 2,197 0.1 13.0 2.7 0.7 3.0 18.3

Female 2,213 0.2 18.7 2.9 1.0 3.0 18.9

P 0.57 0.00* 0.72 0.40 0.86 0.59

55 to 64 years Total 4,623 0.1 24.6 13.6 1.9 9.6 38.9

Area Urban 2,342 0.1 25.5 14.6 1.5 7.5 36.7

Rural 2,281 0.0 23.7 12.5 2.4 11.8 41.1

P 0.63 0.16 0.04* 0.02* 0.00* 0.00*

Gender Male 2,292 0.2 21.5 13.7 1.9 9.9 40.1

Female 2,331 0.0 27.7 13.5 1.9 9.3 37.7

P 0.06 0.00* 0.90 0.92 0.45 0.10

65 to 74 years Total 4,431 0.3 26.3 20.4 5.3 13.1 47.7

Area Urban 2,247 0.4 28.4 23.0 4.9 10.9 44.2

Rural 2,184 0.2 24.1 17.7 5.7 15.2 51.3

P 0.37 0.00* 0.00* 0.28 0.00* 0.00*

Gender Male 2,222 0.2 24.5 19.7 5.4 13.5 47.6

Female 2,209 0.4 28.1 21.1 5.2 12.6 47.8

P 0.34 0.00* 0.28 0.79 0.35 0.60

*P < 0.05; Denture of half jaw was included in the complete denture.
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Table 5  Proportions of types of denture, restoration rate of tooth loss in Chinese adults.

Age

Proportions of various types of denture (%) Numbers 
of adults 

with 
tooth 
loss*

Numbers 
of adults 

with unre-
pair of 

tooth loss

Restor-
ation 

rates of 
tooth loss 

(%) **
Implant 
denture

Fixed partial 
denture

Removable 
partial denture

Complete 
denture

Irregular 
denture

35 to 74 years Total 0.4 48.4 26.7 5.8 18.6 8,105 4,733 41.6

Area Urban 0.5 50.6 29.0 5.3 14.6 4,054 2,223 45.2

Rural 0.3 46.1 24.3 6.4 23.0 4,051 2,510 38.0

Gender Male 0.4 45.3 27.8 6.1 20.4 4,026 2,379 40.9

Female 0.4 51.3 25.8 5.5 17.1 4,079 2,354 42.3

35 to 44 years Total 0.7 69.9 12.5 3.6 13.4 1,424 821 42.3

Area Urban 1.0 72.8 12.9 4.4 8.9 714 369 48.3

Rural 0.4 66.6 12.0 2.7 18.3 710 452 36.3

Gender Male 0.7 66.2 13.9 3.5 15.7 679 402 40.8

Female 0.7 72.6 11.4 3.7 11.6 745 419 43.8

55 to 64 years Total 0.2 49.5 27.3 3.8 19.3 3,061 1,798 41.3

Area Urban 0.3 51.9 29.7 2.9 15.2 1,517 860 43.3

Rural 0.1 47.0 24.8 4.7 23.4 1,544 938 39.2

Gender Male 0.4 45.6 29.0 4.0 21.1 1,547 919 40.6

Female 0.0 52.9 25.8 3.7 17.7 1,514 879 41.9

65 to 74 years Total 0.5 40.2 31.2 8.1 20.0 3,620 2,114 41.6

Area Urban 0.6 42.0 33.9 7.3 16.2 1,823 994 45.5

Rural 0.4 38.3 28.1 9.0 24.2 1,797 1,120 37.7

Gender Male 0.4 38.6 31.1 8.5 21.4 1,800 1,058 41.2

Female 0.6 41.7 31.3 7.7 18.7 1,820 1,056 42.0

* Number of adults with tooth loss: the third molars were excluded. 
**  Restoration rates of tooth loss (%) = 1- (number of adults with unrepair of tooth loss/number of adults with tooth loss) × 100%

Discussion

China is an ageing country and tooth loss in adults 
increases as they age, which significantly affects the 
quality of life12. Access to adequate oral healthcare is 
important, especially in ageing populations13. Tooth 
loss is one of the most important symbols to reflect oral 
health in adults, and the cumulative effect of long life on 
disease and various social factors14,15. This nationwide 
investigation showed the means of remaining teeth were 
29.6 ± 2.3, 26.3 ± 6.1, 22.5 ± 8.7 in the 35 to 44, 55 to 
64 and 65 to 74 age groups respectively, and edentu-

lous rates were 0.05%, 4.5% in the 35 to 44 and 65 to 
74 age groups respectively. The results showed remark-
able improvement compared with the data from the 3rd 
National Oral Health Survey a decade ago, when the 
means of remaining teeth were 29.4 and 21.0, and eden-
tulous rates were  0.1% and 6.8% in the 35 to 44 and 65 
to 74 age groups.

Oral health goals today propose that 80-year-old 
people should have at least 20 natural teeth5-7, Some 
studies have indicated that physical indices and oral 
health conditions in all who achieved the 8020 goal 
were better than the non-achievers16. A study in 2015 
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in Taiwan showed that 83.7% of adults with a mean age 
of 42.5 ± 12.5 had at least 20 teeth17. The mean age of 
the subjects in the present survey was 56.4 ± 12.4 years 
old, and 87.6% of them had at least 20 teeth. The pro-
portion of the remaining teeth in the 65 to 74-year-old 
age group was 73.6%.

The edentulous rate is often regarded as the most 
important indicator of quality of life for the elderly. 
A study on global ageing and adult health (SAGE) 
between 2007 and 2010 showed that the rate of the 
edentulous for those over the age of 65 was 8.9% in 
China and 15.3% in India18. A 2016 US survey showed 
the rate of the edentulous in 65 to 74-year-old adults 
living in rural Colorado was up to 15%15. Moreover, 
according to the global oral database from the WHO19, 
the edentulous rate for 65 to 74-year-olds was 46% 
in the UK, 27% in Denmark, 29% in Sweden20, and 
between 14% and 27% in most European countries. The 
same rate for those aged 60 to 69 years old was 26% 
in the US. In our study, the edentulous rate of the 65 to 
74-year-old age group was only 5.2% for rural adults 
and 3.8% for those living in urban areas, showing a 
relatively low edentulous rate in China, which may be 
related to the fact that many residual roots and residual 
crowns without conservation value remain unextracted.

The present study showed that the rate of dentition 
defect and the edentulous, the total mean of tooth loss 
and the mean of tooth loss in every tooth position all 
increased as people age, which is consistent with the 
survey in Halifax21. The main causes of tooth loss were 
caries and periodontal disease22,23. As they age people 
were at an increased risk of systemic disease, as well 
as having poor oral health, which led to a significantly 
increased risk of tooth loss9,24.

Many surveys have reported that the number of 
remaining teeth for urban citizens was higher than that 
in rural area, such as adults in Norway, men in Sweden, 
adults in western Australia, women in Brazil and adults 
in Ireland25-28. The present survey also showed that the 
number of remaining teeth in 65 to 74 year olds in urban 
areas was higher than that in rural areas. Many factors 
contribute to the difference, such as a higher rate of 
smoking by rural adults, a relatively lower level of edu-
cation, fewer ways of receiving oral health knowledge, 
a weak consciousness for occlusal function restoration, 
an unbalance of diet, and the high cost of restoration 
payment28.

With the rapid development of the social economy, 
the rate of denture restoration for Chinese adults aged 
35 to 44 and 65 to 74 years old has increased greatly 
compared with 10 years ago, especially regarding the 
fixed partial denture. Adults aged 35 to 44 are more 

willing to choose a fixed partial denture rather than a 
removable partial denture because of comfort, there-
fore, in this age group, the rate of fixed partial denture 
restoration varied from 7.5% to 14.9%, and the rate of 
removable partial denture restoration varied from 3.5% 
to 2.8%. Moreover, compared with 10 years ago, the 
restoration rate of fixed partial dentures and removable 
partial dentures nowadays varied from 17.1% to 26.3% 
and from 14.3% to 20.4%, respectively. In this present 
study, the proportion of the edentulous was 1.8%, while 
the detection rate of complete dentures was 2.7%. The 
reason for this is that the third molars were included 
when the proportion of the edentulous was calculated, 
while they were excluded when the detection rate of 
unrepaired tooth loss was calculated. It was analysed 
that the conditions and awareness of oral health nowa-
days in the middle-aged adults was better than 10 years 
ago, which contributed to a higher level of denture 
restoration. The numbers of tooth loss increased as 
people’s ages increased, which led to tooth loss that 
was inconsistent with the indication of fixed partial den-
ture restoration, so the proportion of removable partial 
denture restoration is gradually increased. The rate of 
implant denture, fixed partial denture and removable 
partial denture restoration for urban adults was higher 
than that those in rural areas, and the rate of complete 
denture restoration in urban areas was lower than in 
rural areas. Those above again indicated that the level 
of tooth loss in rural areas was higher than that in urban 
areas. Also, the detection rate of irregular dentures was 
up to 8.6%, and the unrepaired rate of tooth loss was 
35.2%, which suggested an understanding of damage 
caused by tooth loss, especially for the elderly in rural 
areas, needs to be strengthened, as well as medical con-
ditions being improved.

Conclusion

The current conditions of tooth loss in Chinese adults 
have improved significantly compared with a decade 
ago. However, the oral health of 65 to 74-year-olds, 
especially in rural areas, is unsatisfactory, and the rate 
of denture restoration is at a low level. Thus, further 
increased investment on oral health should focus more 
on preventing oral diseases in the elderly, especially 
those people living in rural areas.
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Research focussing on health-related quality of life 
has become an important aspect of epidemiological 

study in the past 20 years as the mode of medical science 
has changed from biomedical model to biological-psy-
chological-social medical model. And there is the same 
trend in the area of oral health. Oral health-related qual-
ity of life (OHRQoL) became a hot topic in epidemic 
studies of oral health area in the past 10 years. However, 
most of the studies focused on a small number of people 
and drew conclusions from particular groups of people, 
which may not apply to others in another location. As 
a country with a vast territory, the nationwide status 
of OHRQoL and its influencing factors will provide 
important information and have a significant meaning 
in national oral health policymaking in China.  

The 4th National Oral Health Survey of China was 
held in all 31 provinces, autonomous regions and 
municipalities of the mainland of China from 2015 to 
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Factors Impacting the Oral Health-related Quality of Life in 
Chinese Adults: Results from the 4th National Oral Health Survey
Qing Hui ZHI1, Yan ZHOU1, Ye TAO1, Xing WANG2, Xi Ping FENG3, Bao Jun TAI4,  
De Yu HU5, Bo WANG2, Yan SI6, Chun Xiao WANG7, Shu Guo ZHENG6, Xue Nan LIU6,  
Wen Sheng RONG6, Wei Jian WANG6, Huan Cai LIN1

Objective: To explore the clinical and socio-demographic factors influencing oral health-
related quality of life (OHRQoL) of Chinese adults in the 4th National Oral Health Survey. 
Methods: Multistage stratified cluster sampling and PPS method were used in sampling and 
4720 adults aged 35 to 44 years were recruited. The study subjects completed a structured 
questionnaire in an interview and underwent a clinical examination. The questionnaire was a 
Putonghua version of the General Oral Health Assessment Index (GOHAI) and was completed 
by the interviewer on the site of the 4th National Oral Health Survey. Clinical examination 
was performed using the criteria recommended by the World Health Organization (WHO). 
Results: The mean GOHAI score of the subjects was 54.42 (SD 6.01). Result of Poisson regres-
sion showed that subjects with a higher household income per capita, had lower DMFT, fewer 
missing teeth, had no unrepaired missing teeth, or not wearing a partial denture had higher 
GOHAI scores indicating better OHRQoL. 
Conclusion: The OHRQoL of the adults in China was fair and was mainly influenced by dental 
caries, integrity of dentition and restoration of lost teeth. With limited resources and dental 
manpower in China, higher priority should be given to the prevention and treatment of the 
main cause leading to losing teeth. 
Key words: adults, China, oral health related quality of life, the 4th National Oral Health 
Survey 
Chin J Dent Res 2018;21(4):259–265; doi: 10.3290/j.cjdr.a41084
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2016. It is the first time that oral health-related quality 
of life (OHRQoL) has been investigated systemati-
cally using the General Oral Health Assessment Index 
(GOHAI) in the Chinese national survey and valuable 
data on OHRQoL in Chinese adults were collected.

The objective of the study was to investigate the sta-
tus of OHRQoL in Chinese adults, and to explore the 
influencing factors of OHRQoL.

Materials and methods

Data from the 4th National Oral Health Survey of China 
(2015-2016), covered five age groups. All 31 provinces, 
autonomous regions and municipalities of the mainland 
of China participated. People were selected using mul-
tistage stratified cluster sampling. Each province was 
divided into urban and rural areas; two towns and two 
counties in each province were randomly selected using 
the PPS (probability proportional to size sampling) 
method according to population size. For the next level 
of sampling, three streets or townships were randomly 
chosen from every city or county. One residents’ com-
mittee in each street, or one village in each township, 
was randomly recruited from the list of residents, and 
PPS sampling method was also used at each step.

Based on the prevalence of periodontal disease in the 
3rd National Oral Health Survey, a target sample of 144 
participants in each adult age group was initially set per 
province, and a total of 4,464 people was set nationally. 
Among 35 to 44-year-olds, 4,410 subjects participated 
in clinical examinations and 4,271 completed the ques-
tionnaire. A total of 4,271 adults had complete data in 
all relevant variables and were included in the present 
analysis.

The study had the approval of the Stomatological 
Ethics Committee of the Chinese Stomatological 
Association (Approval no. 2014-003) and individuals 
signed informed consent forms to participate in the 
study. The Chinese Putonghua version of the General 
Oral Health Assessment Index (GOHAI)1 was used to 
assess the OHRQoL of the adults. In addition, data on 
the socio-demographic background and oral health-
related behaviour of the subjects were also collected 
through the questionnaire. Investigators conducted 
face-to-face interviews with all subjects on site after 
being trained before the survey on how to conduct 
interviews and how to answer queries from the subjects.

The clinical examinations were conducted by trained 
examiners. Disposable plane mouth mirrors attached 
to an intraoral LED light and CPI probes were used. 
Clinical examinations were conducted according to the 
basic methods and criteria recommended by the WHO. 

To monitor intra-examiner reproducibility, duplicate 
examinations were carried out on a 5% random sample 
of the study subjects throughout the survey. 

Each questionnaire was checked on site and the 
necessary information was obtained from the subject 
concerned if there were missing data or errors in the 
answers. The questionnaire included 12 items and each 
question has five response categories: (l = always, 
2 = often, 3 = sometimes, 4 = seldom, and 5 = never). 
GOHAI is intended to evaluate three aspects of oral 
health-related quality of life –physical functioning, 
pain and discomfort, and psychosocial functioning3. 
The GOHAI score ranges from 12 to 60, with a higher 
score indicating a better reported oral health-related 
quality of life3. Mann Whitney U-tests and Kruskal 
Wallis one-way ANOVA were used to assess the rela-
tionships between the GOHAI scores and the individ-
ual socio-demographic and clinical variables. Poisson 
regression was performed to assess the effects of the 
socio-demographic and clinical variables to the GOHAI 
score of the subjects. The independent variables were 
the subject’s age, gender, and years of education, per 
capita household income, presence or not of gingival 
bleeding, existence of abnormal mucosa, number of 
missing teeth, DMFT score, number of teeth with root 
caries, and teeth with periodontal pocket (PPD) or teeth 
with PPD ≥ 6mm. Education years were categorised 
into 0 to six, seven to nine,10 to 12 and ≥ 13. Six years 
of education refers to primary school, nine years of 
education refers to junior secondary school and 12 years 
of education to senior secondary. Household income per 
capita was categorised into three categories: less than 
10,000 RMB, 10,000 to 20,000 RMB, and more than 
20,000 RMB. Data analyses were performed using the 
statistics software SPSS 20.0 and the level of statistical 
significance was set at 0.05.

Results

The whole sample involved 4,271 subjects aged 35 to 44. 
Mean scores for GOHAI and its domains are presented 
in Table 1. The surveyed adults had a GOHAI score that 
ranged from 12 to 60, with the average score being 54.42 
(SD 6.01). The mean (SE) weighted total GOHAI score 
was 55.02 (0.02). Gender, per capita household income, 
education years, abnormal oral mucosa, fixed denture, 
removable partial denture, irregular denture, unrepaired 
missing teeth, existence of periodontal pocket and deep 
periodontal pocket, existence of calculus, DMFT, num-
ber of missing teeth, number of teeth with unfilled root 
caries and existence of teeth with attachment loss had 
a statistically significant relationship with the GOHAI 
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Table 1  Mean GOHAI and its domains in Chinese adults in the 4th National Oral Health Survey (N = 4,271).

Unweighted  Weighted 

Mean (SD) Median (IQR) Potential range of values Mean (SE) Median (IQR)

Total GOHAI 54.42 (6.01) 56.00 (7.00) 12-60 55.02 (0.02) 56.00(6.00)

Physical functioning 13.61 (2.02) 15.00 (2.00) 3-15 13.73 (0.01) 15.00(2.00)

Pain and discomfort 17.64 (2.44) 18.00 (4.00) 4-20 17.79 (0.01) 18.00(3.00)

Psychosocial functioning 23.17 (2.78) 25.00 (3.00) 5-25 23.50 (0.01) 25.00(2.00)

Table 2  Descriptive analysis of the characteristics of Chinese adults in the 4th National Oral Health Survey (N = 4,271).

Variables N (%) Total GOHAI Weighted Mean (SE) P value

Gender 0.002#

 M 2,124 (49.7) 55.33 (5.26)

 F 2,147 (50.3) 54.71 (5.35)

Household income per capita (¥10,000) 0.002*

 < 1.0 1,819 (54.5) 54.83 (5.60)

 1.0-2.0 976 (29.6) 55.25 (5.16)

 > 2.0 519 (15.9) 55.57 (4.76)

Education years 0.005*

 ≤ 6 914 (21.1) 54.59 (5.96)

 7-9 1,349 (31.6) 55.30 (5.05)

 10-12 832 (19.5) 55.05 (5.09)

 ≥ 13 1,189 (27.8) 55.01 (5.22)

Abnormal mucosa 0.025#

 N 4,091 (95.8) 55.06 (5.30)

 Y 180 (4.2) 54.02 (5.64)

Full denture > 0.05#

 N 4,235 (99.2) 55.02 (5.31)

 Y 36 (0.8) 55.42 (5.53)

Implant > 0.05#

 N 4,263 (99.8) 55.03 (5.31)

 Y 7 (0.2) 50.14 (6.84)

Fixed denture < 0.001#

 N 3,593 (84.4) 55.17 (5.27)

 Y 678 (15.6) 54.22 (5.48)

CJDR_18_04_BUCH.indb   261 10.09.18   10:58



262 Volume 21, Number 4, 2018

Zhi et al

Variables N (%) Total GOHAI Weighted Mean (SE) P value

Partial denture < 0.001#

 N 4,152 (97.2) 55.09 (5.23)

 Y 119 (2.8) 52.28 (7.34)

Irregular denture 0.002#

 N 4,147 (97.2) 55.06(5.28)

 Y 124 (2.8) 53.48 (6.12)

Unrepaired missing teeth < 0.001#

 N 3,491 (82.3) 55.37(5.08)

 Y 780 (17.7) 53.39 (6.00)

Deep periodontal pocket 0.009#

 N 3,982 (93.2) 55.07 (5.28)

 Y 289 (6.8) 54.28 (5.73)

Periodontal pocket 0.001#

 N 2,031 (47.6) 55.28 (5.14)

 Y 2,240 (52.4) 54.78 (5.46)

DMFT < 0.001*

 < 5 2,570 (60.2) 55.82 (4.66)

 5-9 1,315 (30.8) 54.30 (5.50)

 ≥ 10 386 (9.0) 51.82 (7.16)

Missing teeth < 0.001*

 0-2 2,462 (57.6) 55.26 (5.09)

 3-4 1,305 (30.6) 55.13 (4.99)

 >5 504 (11.8) 54.49 (5.85)

Number of teeth with root caries < 0.001*

 0 3,887 (90.2) 55.20 (5.19)

 1 288 (6.6) 53.72(5.95)

 ≥ 2 146 (3.2) 52.64 (6.25)

Bleeding gingival > 0.05

 N 530 (12.5) 55.24 (5.38)

 Y 3,736 (87.5) 54.99 (5.31)

Attachment loss < 0.001#

 N 2,874 (67.3) 55.26 (5.15)

 Y 1,397 (32.7) 54.51 (5.62)

#Mann Whitney U test, *Kruskal Wallis test.
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Table 3  Bivariate and Multivariate linear regression analysis of determinants of GOHAI in Chinese adults in the 4th National Oral 
Health Survey. 

Variables Bivariate Poisson IRR (95%CI) Multivariate Poisson IRR (95%CI)

Gender

 F 0.99 (0.98,1.00)* 1.00 (0.99,1.01)

 M 1.00 (Reference) 1.00 (Reference)

Household income per capita(10000yuan)

 > 2.0 1.02 (1.00,1.03)* 1.02 (1.01,1.04)*

 1.0-2.0 1.01 (1.00,1.02)* 1.01 (1.00,1.02)

 < 1.0 1.00 (Reference) 1.00 (Reference)

Education years

 ≥ 13 1.01 (1.00,1.02) 0.99 (0.97,1.00)

 10-12 1.01 (1.00,1.03) 0.99 (0.98,1.01)

 7-9 1.02 (1.01,1.03)* 1.00 (0.99,1.02)

 ≤ 6 1.00 (Reference) 1.00 (Reference)

Abnormal mucosa

 Y 0.98 (0.96,1.00) 0.98 (0.96,1.01)

 N 1.00 (Reference) 1.00 (Reference)

Fixed denture

 Y 0.98 (0.97,0.99)* 1.00 (0.99,1.01)

 N 1.00 (Reference) 1.00 (Reference)

Partial denture

 Y 0.94 (0.91,0.99)* 0.96 (0.93,0.99)*

 N 1.00 (Reference) 1.00(Reference)

Irregular denture

 Y 0.97 (0.95,0.99)* 1.00 (0.97,1.01)

 N 1.00 (Reference) 1.00 (Reference)

Unrepaired missing teeth

 Y 0.96 (0.95,0.99)* 0.98 (0.97,1.00)*

 N 1.00 (Reference) 1.00 (Reference)

Deep periodontal pocket

 Y 0.98 (0.96,1.00)* 0.99 (0.97,1.01)

 N 1.00 (Reference) 1.00 (Reference)

Periodontal pocket

 Y 0.99 (0.98,1.00)* 0.99 (0.98,1.00)

 N 1.00 (Reference) 1.00 (Reference)
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score of the adults in bivariate analysis (Table 2). In the 
final model of Poisson regression, socio-demographic 
factors including household income per capita, clinic-
al variables including DMFT, use of removable partial 
denture, unrepaired missing teeth, and number of miss-
ing teeth had a significant effect on the adults’ GOHAI 
score (Table 3). 

Subjects with a higher household income per capita, 
lower DMFT, fewer missing teeth, who were without 
unrepaired missing teeth or without a removable den-
ture tended to have a higher GOHAI score. 

Discussion

GOHAI and OHIP-14 are well established instruments 
in OHRQoL studies and are widely used in studies in 
adults. However, OHIP-14 places greater emphasis on 
psychological and behavioural outcomes, while GOHAI 
is better than OHIP-14 in detecting the common out-
comes of oral disorders such as functional limitation4. In 
the nationwide survey, the GOHAI was chosen for this 
study as the functional impacts of oral disorders would 
be of greater concern.   

The study found that OHRQoL of Chinese adults 
was mainly influenced by the most prevalent oral health 

disease, i.e. dental caries. Although almost all the clin-
ical variables measuring adults’ oral health status was 
associated with their GOHAI score in bivariate analys-
is, only having unrepaired missing teeth, using a partial 
denture, number of missing teeth and DMFT remained 
in the final multivariate analysis model.

There is a negative association of DMFT and the 
GOHAI score in the study. Adults with a higher DMFT 
score had a lower GOHAI score than the others with 
lower DMFT. The trend is accordant with other studies 
in the area5,6. A higher DMFT score means more teeth 
with dental caries, which may affect a person’s normal 
function of oral cavity and dentition, leading to an effect 
on their oral health-related quality of life. 

Having missing teeth was negatively related to the 
GOHAI score in the study. Missing teeth in a posterior 
area may influence one’s chewing ability, while miss-
ing anterior teeth may affect one’s appearance or pro-
nunciation. Impaired function of dentition led to lower 
GOHAI scores. Dental caries and periodontal disease 
were the main reason for missing teeth in adults7,8, and 
prevention and treatment of these diseases may increase 
the oral health-related quality of life for Chinese adults.

In the study, we found that adults with unrepaired 
missing teeth had a lower GOHAI score than those 

Variables Bivariate Poisson IRR (95%CI) Multivariate Poisson IRR (95%CI)

Attachment loss

 Y 0.98 (0.98,0.99)* 1.00 (0.99,1.01)

 N 1.00 (Reference) 1.00 (Reference)

Number of roots with caries

 ≥ 2 0.95 (0.92,0.97)* 0.99 (0.97,1.02)

 1 0.97 (0.95,0.99)* 0.99 (0.97,1.01)

 0 1.00 (Reference) 1.00 (Reference)

DMFT

 ≥ 10 0.91 (.90,0.93)* 0.91 (0.90,0.93)*

 5-9 0.97 (0.96,0.98)* 0.97 (0.96,0.98)*

 < 5 1.00 (Reference) 1.00 (Reference)

Missing teeth

 ≥ 5 0.98 (0.97,0.99)* 0.98 (0.97,1.00)*

 3-4 1.00 (0.99,1.01) 1.01 (1.00,1.03)

 0-2 1.00 (Reference) 1.00 (Reference)

* P < 0.05.
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who did not. Unrepaired missing teeth means functional 
limitation and can lead to a poor oral health-related 
quality of life9. Another finding was that adults wearing 
a partial denture had a lower GOHAI score than those 
who were not. The finding was contradictory to some 
studies related to partial denture and OHRQoL10,11. 
However, the patients in those studies were older than 
the subjects in our survey and their expectations of 
prosthodontic treatment may be lower than those of 
younger people. Other studies also found that wearing 
a denture to substitute losing teeth may not necessarily 
improve a person’s OHRQoL, and that only patients 
who are satisfied with their dentures have a better 
OHRQoL12. Unsatisfied denture wearers may have a 
worse OHRQoL because of problems related to partial 
dentures.

Social economic variables such as household income 
per capita were found to be related to GOHAI scores. 
Subjects earning more than 20,000 RMB household 
income per capita had the highest GOHAI, while those 
with less than 10,000 RMB household income per 
capita had the lowest. It is a common phenomenon that 
more deprived people had a lower oral-health related 
quality of life than less deprived people as they may 
have access to fewer oral health-related resources. The 
finding is reasonable and agreed with other studies13,14. 
On the contrary, levels of education did not relate 
to the GOHAI score in the final multivariate model. 
Government policy-makers need to give more priority 
to people with less wealth in the distribution of dental 
resources. 

Conclusion

In summary, adults aged 35 to 44 years who took part in 
the 4th National Oral Health Survey had a fair OHRQoL 
and their average GOHAI was 54.42. Dental caries 
and loss of teeth were the major impactors of adults’ 
OHRQoL. With limited resources and dental manpower 
in China, higher priority should be focused on the pre-
vention and treatment of major oral health diseases, i.e. 
dental caries and periodontal disease.
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Oral Health Knowledge, Attitudes, Behaviour and Oral Health 
Status of Chinese Diabetic Patients Aged 55 to 74 Years
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Objective: To understand the oral health knowledge, attitude, behaviour and oral health 
status of Chinese diabetic patients so as to facilitate the development of oral health education 
programmes for diabetic patients in China.
Method: A face-to-face questionnaire was conducted for 1,024 diabetic patients and 8,030 
non-diabetic people aged 55 to 74 years old in order to understand their oral health knowl-
edge, attitudes, and behaviour. Oral health examination was implemented including caries, 
gingival bleeding, dental calculus, periodontal attachment loss, etc. according to the Oral 
Health Surveys Basic Methods 5th Edition.
Results: Compared with non-diabetic patients, those with diabetes had more oral health 
knowledge and more positive attitudes. The proportion of people who formed toothbrushing 
habits was higher in diabetic patients, but that of regular scaling and flossing is as low as that 
in non-diabetic people. The detection rate of deep periodontal pockets in diabetic patients was 
higher than that in non-patients, while the caries situation was better than that in non-patients.
Conclusion: This study has shown that the oral health knowledge, attitude, behaviour and 
oral health status of the 55 to 64-year-old diabetic population are not optimistic. There is a 
great need for a systematic oral health education programme in China. The contradiction 
between a large number of diabetes patients and limited health resources requires us to give 
priority to the improvement of oral health behaviours, such as educating patients to develop 
toothbrushing and flossing habits.  
Key words: China, diabetes, education programme, oral health
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Numerous epidemiological studies have found a high 
degree of association between diabetes mellitus 

(DM) and periodontal disease, and periodontal disease 
has even been proposed as the sixth complication of 
DM1-3. Strengthening the oral health care of diabetic 
patients is an important part of the management of dia-
betic patients4,5.

As the most populous country in the world, China 
has the largest number of people with diabetes. The 
prevalence of diabetes in China has been increasing 
since the 1970s6, and it increased rapidly from 2002 to 
2013 among adults (2.6% to 10.9%)7. Moreover, the 
prevalence of prediabetes was 50.1%, implying that 
approximately 500 million Chinese adults may have 
had prediabetes8. Chinese diabetic patients will become 
a huge crowd in the future and diabetes will become one 
of the most serious public health problems in China. 
Diabetes mellitus can increase the risk for and severity 
of oral diseases especially periodontitis, and the oral 
status of diabetics affects glycaemic control and qual-
ity of life, thus diabetics should have better oral health 
awareness and behaviour than the general population.

The aim of the current study was to assess the preva-
lence of oral health knowledge, attitudes, behaviour 
and oral health status in diabetic patients aged 55 to 74 
years, and to analyse the difference between diabetic 
patients and non-patients in order to better determine 
the practical needs of oral health care in diabetic 
patients in China and to provide a basis for preventive 
intervention and decision-making.

Materials and methods 

This analysis is part of the 4th National Oral Health Sur-
vey conducted in 2015 to 2016. These surveys are car-
ried out every 10 years. In all 31 provinces, autonomous 
regions and municipalities of the mainland of China, 
four counties (or districts) were randomly selected from 
each province, three townships (or street) were randomly 
selected from each county (or district), one village was 
randomly selected from each township (or street), 24 
individuals aged 55 to 74 years were randomly selected 
from each village as the research object. 

A face-to-face questionnaire was conducted with 
individuals aged 55 to 74 years old in order to under-
stand their oral health knowledge, attitudes, and behav-
iours. Oral health examinations including caries, gin-
gival bleeding, dental calculus, periodontal attachment 
loss, etc. was implemented according to Oral Health 
Surveys Basic Methods 5th Edition9.  

T tests and Chi-tests were used to analyse the dif-
ferences in oral health knowledge, attitudes, behaviour 

and oral health status between diabetic patients and 
non-patients. All statistical analyses were performed 
using SAS 9.3. 

Results  

Among all 9,054 respondents, 1,024 reported that they 
were diagnosed with diabetes by professional medical 
institutions, including 473 males and 551 females, with 
an average age of 65.1 years. There were 614 people liv-
ing in urban areas and 410 people living in rural areas. 
Meanwhile, 8,030 non-diabetic people of the same age 
were investigated.

There was no significant difference in age and 
gender composition between diabetic patients and 
non-diabetic people, However, there is a significant 
difference between the urban and rural composition of 
diabetic patients and those of non-diabetic people. That 
is, 60.0% of diabetic people live in urban and 40.0% 
live in rural areas. However, 49.5% of non-diabetic peo-
ple live in urban and 50.5% live in rural areas (Table 1)

Oral health knowledge 

The awareness of oral health knowledge in diabetic 
patients was showed in Table 2.

The total awareness rate of oral health knowledge in 
diabetic patients was 64.9%. Specifically, most diabetic 
patients (81.1%) knew that “oral health can influence 
the progress of diabetes”. More than two-thirds (69.5%) 
of diabetics knew that “bacteria can cause dental caries” 
and 72.3% knew that “bacteria are a major cause of 
gingivitis”. Awareness of knowledge related to gingival 
bleeding was relatively low, only 55.8% and 45.7% 
knew that “it is abnormal” for gums to bleed when 
brushing your teeth” and “brushing can prevent gum 
bleeding”, respectively.

Compared with non-diabetic people, the awareness 
rate of oral health knowledge in diabetic people was 
higher (χ2  = 9.2836, P = 0.0023). This is mainly due 
to that awareness rates of diabetic people in rural areas 
is significantly higher than that of non-diabetic people 
(χ2  = 31.6096, P < 0.0001), while there was no differ-
ence in urban areas (χ2  = 2.3716, P = 0.1236). 

Oral health attitudes  

Oral health attitudes in diabetic patients are shown in  
Table 3.

Eighty percent (80.0%) of diabetics had a positive 
attitude towards oral health care. But more than half 
of the people (54.4%) with diabetes mistakenly believe 
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Table 1  Characteristics of diabetic people and non-diabetic population.

Diabetic population Non-diabetic population   

Number 1024 8030

Gender
Male 46.2% 50.3%

 
Female 53.8% 48.7%

Mean age (years) 65.1 64.3  

Area
Urban 60.0% 49.5%

**
Rural 40.0% 50.5%

 ** P < 0.01

Table 2  Oral health knowledge in diabetics aged 55 to 74, China, 2015 to 2016 (%).

Diabetic population Non-diabetic population

All Urban Rural All Urban Rural

Total 64.9 68.6 59.3 59.9 67.2 52.8 **

It is abnormal for gums to bleed when brushing your teeth 55.8 59.9 49.5 49.1 56.9 41.5 ***

Bacteria is a major cause of gingivitis 72.3 75.9 66.8 66.5 75.4 57.7 ***

Brushing can prevent gum bleeding 45.7 49.2 40.5 41.6 47.3 36.1 *

Bacteria can cause dental caries 69.5 73.3 63.9 64.6 72.8 56.5 **

Oral health can influence the progress of diabetes 81.1 84.5 75.9 77.7 83.4 72 *

* P < 0.05; ** P < 0.01; *** P < 0.001

Table 3  Oral health attitudes in diabetics aged 55 to 74, China, 2015 to 2016 (%).

Diabetic population Non-diabetic population

All Urban Rural All Urban Rural

Total 80.0 81.7 77.4 77.1 82.6 71.8 *

Oral health is important for individuals 92.9 95.3 89.3 90.7 94.9 86.6 *

Regular oral examination is necessary 82.3 84.0 79.8 78.9 84.7 73.2 *

Dental health is innate and has little to do with human self-care 54.4 55.0 53.4 51.6 58.2 45.2

Dental prophylaxis on your own 90.3 92.5 87.1 87.2 92.5 82.1 **

* P < 0.05; ** P < 0.01
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ber of filled teeth. Compared with rural diabetic patients, 
the number of filled teeth in urban diabetes patients was 
higher (t = 2.870, P = 0.004).

Compared with non-diabetic people, the number of 
caries (DT) in diabetic people was lower (t = 3.556, 
P = 0.000). Diabetic people have lower DT both in 
urban (t = 2.263, P = 0.024) and rural areas (t = 2.013, 
P = 0.044).

Compared with non-diabetic people, the number of 
root caries (DRoot) incidences in diabetic people was 
lower (t = 2.001, P = 0.046). However, regardless of 
where they lived no significant difference was found 
between those with diabetes and those without. 

The number of filled teeth (FT) was higher (t = 2.870, 
P = 0.004) in diabetic people. Diabetic people in rural 
areas have a higher FT than non-diabetic people 
(t = 2.663, P = 0.008), while there was no difference 
between the two groups in urban areas.  

There was also no difference in the prevalence rate of 
caries, missing teeth (MT), decayed missing and filled 
teeth (DMFT), filled root caries (FRoot), and decayed 
and filled root caries (DFroot), in both urban and rural 
areas.

Periodontal health 

Regarding periodontal health status, 86% of diabetic 
patients were detected to have gingival bleeding and 
dental calculus was detected in 92.3%. Almost 70% 
(69.4%) of diabetics had periodontal pockets and 17.0% 
of those were deep. Periodontal attachment loss was 
detected in 71.4% of diabetic patients. There was no 
significant difference in all indicators between urban and 
rural areas (Table 6).

Compared with non-diabetic patients, the preva-
lence of deep periodontal pockets in diabetic people 
was higher than that of non-diabetics (χ2  = 4.0933, 
P = 0.0431) .There was no difference of periodon-
tal pocket prevalence between diabetic and non-dia-
betic people in urban areas (χ2 = 0.18, P = 0.895), 
but the prevalence of deep periodontal pockets in 
diabetic patients was significantly higher than that 
of non-diabetic people in rural areas (χ2  = 7.113,  
P = 0.008). There was no difference in all other peri-
odontal indicators between the two groups, regardless 
of location.

Discussion

Our study found that oral health-related behaviours 
among diabetic patients had improved since 2010. The 
prevalence of dental attendance (23.4%) in the past 1 

that “dental health is innate and has little to do with 
human self-care”.

The proportion of diabetic people with a positive atti-
tude to oral care is higher than in non-diabetic people 
(χ2  = 4.3159 P = 0.0378). More concretely, there is no 
difference in attitude between urban diabetic and non-
diabetic people (χ2  = 1.4767, P = 0.2243), while dia-
betic people in rural areas have a more positive attitude 
than those who do not have diabetes (χ2  = 29.1621, 
P < 0.0001).

Oral health behaviour

The oral health behaviour status in diabetic patients is 
shown in Table 4.

A little more than one third (36.1%) of diabetic 
patients brushed their teeth twice a day and 23.4% 
patients visited the dentist once a year. The propor-
tion in urban areas was higher than that in rural areas 
(χ2  = 35.9235, P < 0.0001) (χ2  = 6.6236, P = 0.0101). 
Only 2.8% and 2.7% of patients had regular scaling 
and used floss, respectively. There was no difference 
between those living in urban and rural areas (regular 
scaling: χ2  = 1.4309, P = 0.2316; floss: χ2  = 2.1062, 
P = 0.1467).

The proportion of people who brushed their teeth 
every morning and evening was significantly higher 
in diabetic patients than in people who did not have 
diabetes (χ2  = 18.1836 P < 0.001) and they also vis-
ited the dentist more often (χ2  = 7.2871 P = 0.0069), 
but the proportion of regular scaling and flossing in 
diabetes patients was as low as in non-diabetic people 
(χ2  = 0.0007 P = 0.9792) (χ2  = 3.1018 P = 0.0782). 
There was no significant difference in the above four 
oral health behaviours between people with and without 
diabetes in urban areas. In rural areas, the proportion of 
people that brush their teeth each morning and evening 
was higher than for non-diabetic patients (χ2  = 22.358 
P < 0.0001). There was no difference between them 
regarding the other three behaviours.

Dentition status 

Table 5 presents the dentition status for diabetic patients 
in this study. Almost all (97.3%) of the diabetic popula-
tion suffered from dental caries. Each person had an 
average of 10.77 incidences of dental caries, including 
2.51 decayed teeth, 7.66 missing teeth and 0.63 filled 
teeth. There were 0.73 root caries per capita, includ-
ing 0.65 decayed root caries and 0.07 filled root caries. 
There was no difference between patients in urban areas 
and those living in rural locations except for the the num-
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Table 4  Oral health behaviour in diabetics aged 55 to 74, China, 2015 to 2016 (%).

Diabetic population Non-diabetic population

All Urban Rural All Urban Rural

Brush teeth every morning and evening 36.1 43.5 25.1 29.6 41.5 18.0 ***

Use of dental floss 2.7 3.4 1.7 1.9 2.7 1.0 

Dental visits at least once a year 23.4 26.2 19.3 19.8 23.7 16.0 **

Teeth cleaning at least once a year 2.8 3.4 2.0 2.9 4.0 1.8 

** P < 0.01; *** P < 0.001

Table 5  Dentition status in diabetics aged 55 to 74, China, 2015-2016 (%).

Diabetic population Non-diabetic population

All Urban Rural All Urban Rural

Prevalence rate of caries (%) 97.3 97.9 96.3 96.7 96.7 96.7

Decayed teeth (DT) 2.51 2.31 2.81 2.93 2.62 3.24 ***

Missing teeth (MT) 7.63 7.77 7.44 7.57 7.15 7.99

Filled teeth (FT) 0.63 0.72 0.48 0.48 0.68 0.28 **

Decayed, missing and filled teeth (DMFT) 10.77 10.8 10.73 10.98 10.44 11.51

Decayed root caries (DRoot) 0.65 0.60 0.73 0.75 0.71 0.78 *

Filled root caries (FRoot) 0.07 0.09 0.04 0.07 0.12 0.03

Decayed and filled root caries (DFroot) 0.73 0.70 0.77 0.82 0.82 0.81

* P < 0.05; ** P < 0.01; *** P < 0.001

Table 6  Prevalence of periodontal unhealthy health in diabetics aged 55 to 74, China, 2015 to 2016 (%).

Diabetic population Non-diabetic population

All Urban Rural All Urban Rural

Gingival bleeding 86.0 85.2 87.3 85.5 84.9 86.1

Dental calculus 92.3 92.2 92.4 93.6 93.9 93.3

Periodontal pocket 69.4 69.2 69.8 66.7 67.3 66.2

Deep periodontal pocket 17.0 16.3 18.0 14.7 16.1 13.3 *

Loss of periodontal attachment 71.4 69.2 74.6 72.1 70.7 73.4

* P < 0.05
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year in our study was higher compared with that in 2010 
(11.9%)10. And the rate of brushing teeth twice a day had 
also slightly increased from 33.1% in 201010 to 36.1%.

This study showed that the awareness rate of oral 
health knowledge of diabetic patients was higher than 
that of non-diabetic patients. Some oral health behav-
iours, such as toothbrushing and regular dental examin-
ation, were also better those recorded for non-diabetic 
patients. In addition, patients with diabetes had fewer 
decayed teeth and more filled teeth. It seemed that the 
oral health behaviour and condition of diabetics was 
better than that of non-diabetic patients. Possible expla-
nations may be that the relationship between diabetes 
and periodontal disease has been a great concern to 
diabetic patients as well as doctors and that some effec-
tive programmes on management of oral health among 
diabetic patients could improve oral health knowledge, 
attitudes and behaviour11. However, there is still a large 
gap between the recommendation standards and the 
actual levels of other developed countries12-14. 

One noticeable finding of our study was that patients 
with diabetes had a worse periodontal status compared 
with those without diabetes, especially when it comes 
to deep periodontal pockets. Previous literature has 
demonstrated the effect of diabetes on periodontal 
disease15; deep periodontal pockets could be used in 
epidemiological surveys as a relatively reliable indica-
tor of periodontal disease among diabetics, and dental 
practitioners must attach importance to deep periodon-
tal pockets when managing patients with periodontitis 
and diabetes.

Based on the two-way relationship between diabetes 
and periodontal disease, oral health management among 
diabetic patients had been given worldwide attention. 

In recent years, the Chinese government has paid 
closer attention to the health management of diabetic 
patients, and has carried out health education pro-
grammes such as the prevention of diabetic complica-
tions16,17. This research mostly focused on complica-
tions such as retinopathy, nephropathy, and peripheral 
neuropathy18,19, but few studies have focused on oral 
health management in diabetic patients, and there had 
not been a national level project on oral health manage-
ment for diabetic patients in China. This phenomenon 
not only exists in China, but also in many countries 
all over the world. Even for diabetes health education 
professionals, only 79% of their vocational training had 
featured oral health education20. China urgently needs 
a national oral health education programme for patients 
with diabetes, and health professionals should take the 
opportunity to educate patients with diabetes about the 
complications (e.g. periodontitis and oral candidiasis) 

of diabetes21 and educate patients to change their life-
style (e.g. flossing)22.

In China, the diabetic population is huge, while 
medical resources are relatively limited. Therefore, 
we must adopt cost-effective methods of educating 
diabetic patients and strive to achieve maximum results 
with minimal investment. We should encourage self-
management role of the patients with diabetes and 
educate them to focus on oral health-related behaviour, 
such as regular brushing and flossing. At the same time, 
regular oral examinations and effective treatment of 
periodontal disease must be carried out to control blood 
sugar levels.

An interesting discovery in this research was that 
there was not much difference in oral knowledge, 
attitude and behaviour between urban diabetic and 
non-diabetic patients. However, in rural areas, patients 
have higher knowledge awareness, a more positive 
attitude, better toothbrushing behaviour and less dental 
caries, but they are in a worse periodontal condition 
than non-diabetic people. This appears contradictory 
and reminds us that periodontal disease cannot be 
completely controlled through good oral hygiene alone. 
Special attention should be paid to improving the acces-
sibility of oral medical care for diabetic people living 
in rural areas, and this should be accompanied by oral 
health education.  

Conclusion

The oral health knowledge, attitude, behaviour and oral 
health status of 55 to 64-year-old members of the Chi-
nese diabetic population are not optimistic. We must 
pay full attention to the oral health education of dia-
betic patients, guide them to develop good oral hygiene 
behaviour and improve oral health in general for people 
with diabetes.
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of Oral Diseases in China
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Objective: To evaluate the use of oral health services, the economic burden of oral diseases 
and related influential factors in China.
Method: Using the multistage, stratified, equal proportion, random sampling method in the 
4th National Oral Health Survey of China conducted in 2015 to 2016, residents aged 3 to 5 
years, 12 to 15 years, 35 to 44 years, 55 to 64 years, and 65 to 74 years respectively were 
recruited, clinically examined and answered a questionnaire. Utilisation of oral health ser-
vices were assessed in all the age groups and the economic burden of oral diseases in the past 
12 months were assessed in the 3 to 5 years and 35 to 74 year-old groups. Chi-squared tests, 
t tests, correlation analysis and a one-way ANOVA were used to determine the relationships 
of different factors with utilisation of oral health services and the economic burden of oral 
diseases.
Results: In the subject groups – 3 to 5 years, 12 to 15 years and 35 to 74 years – the preva-
lence of the utilisation of oral health services in the past 12 months was 14.6% (5,876/40,353), 
23.6% (27,936/118,592), and 20.1% (2,708/13,461), respectively. In all three groups, receiv-
ing dental treatment was the most common reason for subjects’ recent dental visit. The average 
dental cost in the past 12 months was 403.43 CNY (median = 100) for 3 to 5-year-old children 
and 850.83 CNY (median = 300) for adults aged 35 to 74 years old. Area, education and 
annual household income per person were the socio-economic influential factors. Oral health 
status, oral hygiene and attitudes to and knowledge of oral health affected the utilisation of 
oral health services and the economic burden of oral diseases.
Conclusion: The percentage of dental service utilisation was relatively low, and the economic 
burden was high. The related factors for both utilisation of oral health services and the eco-
nomic burden of oral diseases included living in area, educational attainment, household 
income, perceived oral health status, and oral hygiene.
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Oral health is an important part of general health, 
but it is easy to neglect due to the characteristics of 

chronic progressive development. Research has shown 
that utilisation of oral health services, in terms of fre-
quency and regularity, was associated with better oral 
health status1. Meanwhile, as the fourth most expen-
sive disease to treat, the economic burden of oral health 
diseases was heavy in both developed and developing 
countries2. 

Oral health service use in China remains at a rela-
tively low level compared with developed countries. 
In Sweden3, almost 90% of the population claimed to 
visit a dentist regularly, and 24.1% of men and 34.1% 
of women had used preventive care in Japan4. Based on 
the 3rd National Oral Health Survey, 68.6% of adults 
aged 35 to 44 years old and 54.3% of elderly adults 
aged 65 to 74 years old perceived a need for dental 
treatment, while less than one-fifth of them (adults: 
16.1%, elderly adults: 19.1%) had visited the dentist 
in the past year5. The utilisation of oral health service 
among 5-year-old children (15%) and 12-year-old ado-
lescents (21%) was also very low.

Currently, huge economic pressure caused by oral 
diseases has become an increased public health issue 
across the globe. However, most studies have concen-
trated on developed countries. Petersen et al suggested 
that oral disease is the fourth most expensive disease 
to treat in most industrialised countries6. Galloway et 
al found that the global economic burden of dental 
diseases amounted to $442B in 2010, of which $298B 
was attributable to direct treatment costs7. According 
to Righolt et al8, the estimated direct cost of dental 
diseases amounted to $356.80B in 2015. The projected 
spending for treatment of dental disease was $122B in 
America in 2014.

There is considerable evidence from previous stud-
ies that utilisation of oral health services could be 
affected by educational level, socio-economic status 
and beliefs about oral health, as well as self-perception 
of oral health status9-14. In addition, lacking the ability 
to pay out-of-pocket medical expenses can impede an 
individual’s efforts to obtain dental care15. In previous 
studies, the factors affecting the economic burden of 
oral diseases mainly included socio-economic factors 
and oral health conditions16,17.

Overall, studies focussing on oral health service uti-
lisation and the burden of oral diseases in China were 
rare. The 4th National Oral Health Survey, which pro-
vided more comprehensive information on oral health 
service utilisation and economic burden of oral dis-
eases, was carried out from 2015 to 2016, a decade after 
the previous national oral health survey. The objective 

of this study was to investigate the current utilisation of 
dental care and economic burden of oral diseases and to 
determine the related factors in China based on the 4th 
National Oral Health Survey.

Materials and methods

Sampling design

In the 4th National Oral Health Survey of China con-
ducted in 2015 to 2016, a multistage, stratified, equal 
proportion, random sampling method was used, and par-
ticipants were selected in three stages using the prob-
ability-proportional-to-size (PPS) method with varied 
population sizes. 

Ethical approval for the study was obtained from 
the Ethics Committee of Chinese Stomatological 
Association (Approval no. 2014-003) and informed 
consent was obtained from each subject or guardian.

Subjects

The target population was residents aged 3 to 5 years, 12 
to 15 years, 35 to 44 years, 55 to 64 years, and 65 to 74 
years old from all 31 provinces, autonomous regions and 
municipalities of the mainland of China.

The sample size was n = deff  µa p (1–p)
	 										 	 	 					δ2

deff was the design effect, p was the prevalence of dental 
diseases in each group in the 4th National Oral Health 
Survey; μ was the level of confidence, and d was the 
relative error.

Data collection and measures

Questionnaires
Participants or children’s parents (or grandparents) 
received a questionnaire and a clinical examination 
according to the basic methods. Among all the par-
ticipants, subjects in other age groups filled in the 
questionnaires themselves, except for children aged  
3 to 5 years, whose parents (or grandparents) filled out 
the questionnaires on their behalf.

Several questions were designed to understand the 
dental service utilisation condition and economic bur-
den. However, adolescents aged 12 to 15 years were not 
included in the analysis of economic burden.

Clinical examination
WHO standardised criteria were used for clinical regis-
tration. The examinations were performed in a mobile 
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Table 1  The percentage of oral health service utilisation in the past 12 months in different age groups.

Age (years) N Percentage (%) P *

3 to 5
(N = 40,353)

3 1,285 10.4

< 0.001a

< 0.001b

4 1,900 13.6

5 2,691 19.2

Total 5,876 14.6

12 to 15
(N = 118,592)

12 7,350 26.4

< 0.001a

13 7,611 24.6

14 6,876 22.4

15 6,099 20.9

Total 27,936 23.6

35 to 74
(N = 13,461)

35-44 875 19.8

0.751a
55-64 926 20.0

65-74 907 20.5

total 2,708 20.1

* chi-squared test; a P value between sub-groups; b P value among the three age groups

Table 2  Reasons for not visiting a dentist in the past 12 months in different age groups.

3 to 5 years old (N = 34,480) 35 to 74 years old (N = 10,751)

Reasons N Percentage (%) N Percentage (%)

No dental diseases 24,772 71.8 5,993 55.7

Dental disease was not severe 4,305 12.5 3,028 28.2

No need to cure primary teeth 3,432 10.0 / /

Economic issue 373 1.1 930 8.7

Inconvenience 692 1.7 / /

No time 1,772 4.4 878 8.2

No dentists nearby 589 1.7 347 3.2

No reliable dentists 851 2.5 225 2.1

No reimbursement / / 392 3.6

Fear of pain 1,497 4.3 335 3.1

Fear of infectious diseases 446 1.3 61 0.6

Difficulty of registration  233 0.7 82 0.8

Other reasons 2,297 6.7 1,012 9.4
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3 to 5 years old (male : female = 1:1, urban : rural = 1:1), 
118,601 adolescents aged 12 to 15 years old (male : 
years old (male: female = 1:1, urban: rural = 1:1). A total 
of 40,353 children aged 3 to 5 years old, 118,59 adoles-
cents aged 12 to 15 years old and 11,461 adults aged 
35 to 74 years old answered questions related to dental 
visiting behaviour. Since no information on economic 
burden was reported in the 12 to 15 age group, 6,149 
samples with economic burden of oral diseases were 
selected for further analysis, among which 3,719 were 
aged 3 to 5 years old and 2,430 were from the 35 to 
74-year-old age range.

Oral health service utilisation patterns in the past 
12 months

In total, 5,876, 27,936 and 2,708 Chinese subjects aged 
3 to 5 years (14.6%), 12 to 15 years (23.6%) and 35 to 
74 years (20.1%), respectively, used oral health services 
in the past 12 months (Table 1). There were significant 
differences between the prevalence of oral health service 
utilisation among these three age groups. 

Figure 1 demonstrates reasons for the most recent 
dental visit among those who had dental visits in the 
past 12 months. Receiving dental treatment was the 
most common reason for the most recent dental visit 
in all three groups. Most adults aged 35 to 74 years old 
(87.9%) went to the dentist for dental treatment, while 
half of all children aged 3 to 5 years (50.6%) and ado-
lescents aged 12 to 15 years (48.1%) reported receiving 
dental treatment. A total of 11.6% of 3 to 5-year-old 
children and 16.1% of 12 to 15-year-old adolescents 
utilised preventive dental care, while only 3.2% adults 
aged 35 to 74 years old received preventive care.

Reasons for not visiting a dentist in the past 12 months

Table 2 shows the reasons for the absence of dental visits 
in the past 12 months in children and adults. The most 
common reason reported was “no dental diseases” in 
these two groups. In addition, 12.5% of 3 to 5-year-old 
children and 28.2% of 35 to 74-year-old adults did not 
consult a dentist, believing that their dental disease was 
not severe. 

Factors related to oral health service utilisation 

Table 3 presents several significant factors relating to 
oral health utilisation in the past 12 months. Subjects 
of all three age groups living in urban areas, with better 
daily oral health care habits, poor perceived oral health 
status and higher levels of DMFT (dmft) were more 

dental chair under artificial light. Extra equipment 
included a flat dental mirror and Community Periodon-
tal Index (CPI) probe. Each examination was conducted 
by three trained and licensed dentists while three other 
trained individuals acted as recorders. 

Quality control
Before the survey, all examiners were trained in theo-
retical and clinical knowledge by a standard examiner. 
In addition, each of them passed the Kappa consistency 
check, and the mean Kappa values used to determine 
inter-examiner reproducibility were  > 0.60 for the peri-
odontal exam and > 0.80 for the dental caries exam. 
Duplicate examinations were randomly conducted in 
5% of the participants to compare the findings between 
the examiners. The mean Kappa values between original 
and reviewed records were > 0.75 for the periodontal 
exam and > 0.90 for the dental caries exam.

Statistical analysis

All statistical analyses were performed using IBM SPSS 
Statistics v. 20.0 (IBM, Armonk, NY, USA). Chi-squared 
tests and t tests were used to analyse the utilisation of 
the oral health service and the dependent variable was 
“whether they visited a dentist in the past 12 months”. 
Correlation analysis, t tests and a one-way ANOVA were 
used to analyse the economic burden of oral diseases and 
the dependent variable was “dental costs in the last 12 
months”. All P values reported are two-tailed. Statistical 
significance was set at 0.05.

Results

A total of 172,425 Chinese citizens participated in the 
present study, among which were 40,360 children aged 

Fig 1  The percentage of the reasons for the last dental visit 
in the past 12 months.
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Table 3  Factors related to oral health service utilisation among different age groups.

3 to 5 years old 12 to 15 years old 35 to 74 years old

N (%) P N (%) P N (%) P

Area < 0.001a < 0.001a < 0.001a

 Urban 3,560 (17.4) 15,461 (25.6) 1,632 (23.9)

 Rural 2,316 (11.7) 12,475 (21.4) 1,076 (16.2)

Education * < 0.001a < 0.001a < 0.001a

 Junior high school or lower 1,765 (9.7) 4,924 (19.0) 1,639 (16.3)

 Senior high school 2,507 (16.3) 17,219 (22.5) 854 (25.9)

 Bachelor’s degree or higher 1,601 (23.8) 5,793 (36.3) 214 (31.1)

Perceived oral health status# < 0.001a < 0.001a < 0.001a

 Very good/good 1,897 (8.4) 9,694 (24.0) 573 (14.4)

 Fair 2,326 (17.1) 13,464 (21.8) 1,180 (20.3)

 Poor/very poor 1,652 (38.7) 4,773 (29.0) 945 (26.2)

Perceived general health status# < 0.001a < 0.001a < 0.001a

 Very good/good 4,352 (15.1) 17,527 (27.9) 1,271 (16.2)

 Fair 1,393 (13.3) 9,337 (21.1) 1,118 (20.3)

 Poor/very poor 130 (13.1) 1,069 (24.1) 319 (17.7)

Frequency of teeth brushing < 0.001a < 0.001a

 Twice and more than twice per day 2,032 (25.0) 12,869 (33.3) < 0.001a 1,262 (26.0)

 Once a day 2,391 (14.9) 12,580 (19.7) 122 (17.9)

 Less than once a day 1,453 (9.0) 2,481 (15.4) 226 (12.5) 

Use of dental floss / < 0.001a < 0.001a

 Yes / 23,365 (21.8) 256 (19.6)

 No / 4,566 (39.7) 147 (36.0) 

Score of oral health knowledge # / < 0.001b / < 0.001b / < 0.001b

Score of oral health attitude# / < 0.001b / < 0.001b / < 0.001b

DMFT (dmft) / < 0.001b < 0.001b / < 0.001b

Number of teeth with gingival bleeding / / / < 0.001b / < 0.001b

a  P values calculated by chi-square test; 
b  P values calculated by t test; 

*  education for the 3 to 5-year-old group was defined by the education level of their parents or caregivers, education for 12 to 15-year-old group is defined by the 

highest education level of their parents; 

#  perceived oral/general health and score of oral health knowledge and attitude for 3 to 5-year-old group was collected from their parents or caregivers
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likely to use oral health services. Females in the 12 to 
15-year-old group and 35 to 74-year-old group were 
more likely to use oral health services than males, while 
there was no significant difference between the sexes in 
the 3 to 5-year-old group (P = 0.359). There was a sig-
nificant association between dental pain experiences and 
oral health service utilisation in the 3 to 5-year-old and 
12 to 15-year-old groups. The annual household income 
per person was significantly associated with oral health 
service utilisation.

The economic burden of oral diseases

All economic burdens evaluated in this study were the 
direct economic burdens of oral diseases. The aver-
age dental cost in the past 12 months was 403.43 CNY 
(median = 100) for 3 to 5-year-old children, and 850.83 
CNY (median = 300) for adults aged 35 to 74 years old. 
The average age was 4.82 (SD = 0.83) for the 3,719 3 
to 5-year-old children included in the survey and 56.84 

(SD = 12.28) years old for the included 2,430 adults 
aged 35 to 74.

Influence factors of economic burden for children and 
adults 

Both groups had consistent socio-economic influential 
factors that included area, education and annual house-
hold income per person that were statistically significant 
(Table 4). The economic burden rose according to levels 
of education or parents’ highest education and household 
income. People living in urban areas spent more on den-
tal services than those from rural areas.

Tables 5 and 6 show the relationship between differ-
ent factors and economic burden in the two age groups, 
respectively. Dental expenses rose with DMFT (dmft) 
in both groups of children and adults, while it declined 
with the number of teeth with gingival bleeding and 
periodontal pockets and the number of remaining teeth 
in adults. Adults with un-restorative missing teeth paid 

Table 4  The social-demography and socioeconomic status of children and adult groups.

Number 
(%)

Dental cost in the 
past 12 months (CNY) Statis-

tics
P

Number 
(%)

Dental cost in the 
past 12 months (CNY) Statis-

tics
P

Mean Median Mean Median

Gender T = -0.35 0.729 T = -0.20 0.844

 Male 1,871 (50.3) 397.87 100.00 1,123 (46.2) 843.92 300.00

 Female 1,848 (49.7) 409.06 100.00 1,307 (53.8) 856.77 300.00

Area T = 4.64 < 0.001 T = 4.57 < 0.001

 Urban 2,219 (59.7) 465.86 150.00 1,454 (59.8) 965.04 400.00

 Rural 1,500 (40.3) 311.08 100.00 976 (40.2) 680.69 200.00

Education F = 26.95 < 0.001 F = 3.27 0.038

  Junior high school 
or lower

1,113 (30.0) 249.18 100.00 1,508 (62.1) 807.70 300.00

 Senior high school 1,582 (42.6) 411.27 100.00 749 (30.8) 868.73 300.00

  Bachelor’s degree 
or higher

1,021 (27.5) 560.18 200.00 172 (7.1) 1132.76 300.00

Annual household 
income per person

F = 30.87 < 0.001 F = 9.43 < 0.001

 Low 875 (32.6) 199.84 70.00 704 (33.5) 632.95 300.00

 Middle  868 (32.3) 284.14 100.00 602 (28.6) 902.28 300.00

 High 941 (35.1) 549.52 185.00 798 (37.9) 982.52 400.00
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Table 5  Influential factors of the economic burden for 3 to 5-year-old children.

Group Number (%)

Dental cost in the last  
12 months (CNY) Statistics P

Mean Median

dmft 3,719 (100.0) / / r = 0.08 < 0.001

Have had toothache or discomfort in the past 12 months F = 4.64 0.003

 Never 1,327 (35.7) 323.46 70.00

 Sometimes 1,973 (53.1) 444.49 200.00

 Usually 362 (9.7) 455.77 200.00

 Unclear 57 (1.5) 511.51 100.00

Perceived child’s oral condition F = 15.72 < 0.001

 Very good/good 1,129(30.4) 293.10 100.00

 Fair 1,491 (40.1) 396.83 130.00

 Poor/very poor 1,098  29.5) 526.02 200.00

Tooth brushing habit T = -6.47 < 0.001

 Good 1,247 (33.5) 312.19 100.00

 Not good 2,472(66.5) 584.31 200.00

Score of oral health knowledge 3,719 (100.0) / / r = 0.09 < 0.001

Score of oral health attitude 3,719 (100.0) / / r = 0.06 < 0.001

Out-of-pocket payment (%) / T = -5.016 < 0.001

 100 2,640 (77.4) 447.05 200.00

 < 100 773 (22.6) 260.15 0.00

The reason for the last visit to a dentist F = 69.47 < 0.001

 Examination 1,159 (31.2) 104.02 10.00

 Prevention 391 (10.5) 241.50 100.00

 Treatment 2,145 (57.7) 593.11 300.00

 Unclear 24 (0.6) 547.58 45.00

a  Pearson’s correlation analysis was used for these factors;
b  One-way ANOVA was used for these factors;
c  Independent sample t test was used for these factors.
#  Eight questions were designed for the knowledge of children’s parents and six questions were designed for the attitude. 
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less for dental services. Children whose perceived oral 
health by their parents was general or bad, spent more 
on dental services. By contrast, the perceived oral 
health of adults did not affect dental costs. Adults who 
brushed their teeth more than twice a day were likely 
to pay more for a dental service, while children who 
had good toothbrushing habits spent less on dental 
services. Scores for oral health knowledge and oral 
health attitudes were positively related to the economic 
burden of oral diseases for children. While for adults, 
only scores of oral health knowledge were positively 
associated with dental expenses. Statistically, children 
who paid for dental expenses 100% out-of-pocket cost 
more than those who had insurance. The dental costs 
were significantly more when the major reason for the 
last dental visit was therapy rather than prevention or 
examination.

Discussion

The rates of oral health service utilisation among 5-year-
old children (19.2%), 12-year-old adolescents (26.4%), 
35 to 44-year-old adults (19.8%) and 65 to 74-year-
old adults (20.1%) in our study were higher than those 
in the 3rd National Oral Health Survey, respectively 
(5-year-olds group: 15.0%, 12-year-olds group: 21.0%, 
35 to 44-year-olds group: 16.1% and 65 to 74-year- 
old group:19.1%)5. However, the prevalence of oral 
health service utilisation remained at a relatively low 
level compared with some developed countries (37% to 
90%)3,4,12. The group of 12 to 15-year-old adolescents 
had the highest prevalence of oral health service utilisa-
tion in the current study.

The main reason for the three age groups to make 
their last visit to a dentist was for treatment, while the 
main reason for not visiting a dentist was “no dental 
diseases”. The results showed a primary treatment-
oriented pattern of utilisation of dental services, which 
was directly reflected in the economic burden of oral 
diseases.

The economic burden was pretty high all around the 
world, especially in middle- to low-income countries. 
Compared with high-income countries, the economic 
burden of oral diseases in China was still heavy. In 
2015, Righolt et al8 used a systematic method to evalu-
ate the global economic burden of oral disease. The 
highest expenditures were found for the United States 
($119.07B), followed by China ($60.11B). Listl et 
al7 reported that direct treatment costs due to dental 
diseases worldwide were estimated at US$298 billion 
annually, corresponding to an average of 4.6% of global 
health expenditure.

In line with previous studies, factors that both 
affected the utilisation of oral health services and the 
economic burden of oral diseases mainly included 
socio-economic factors5,18, social-demographic fac-
tors11,19 and oral health status9,20. The direct economic 
burden of oral diseases came from the utilisation of oral 
health services, while different purposes for utilisation 
of oral health services produced huge differences in 
economic burden. Therefore, it was unsurprising that 
the household income and out-of-pocket payment for 
oral diseases were significant12. Moreover, residence 
location was a significant factor in line with Liu12, 
since there is more access to oral health in urban areas. 
Educational attainment was also found to be related to 
oral health service utilisation and economic burden, 
maybe because a highly educated population tends 
to have a better financial level and oral health KAP 
(knowledge, attitude and practice)11.

Oral health status included the perceived and evalu-
ated oral health. The dmfta had a different effect on 
economic burden with the number of teeth with gingival 
bleeding and teeth with periodontal pockets and remain-
ing teeth. It may reflect that the oral disease economic 
burden and the need to search for medical help was 
given priority to caries16. However, in adults perceived 
oral health did not affect dental costs, while it did so in 
children. One of the reasons was the medical behaviour 
of children mostly relied on their parents21. The other 
reason was that people’s recognition of oral health was 
usually inconsistent with the actual situation10. People 
with poor perceived oral health had less demand to 
search for dental services. And the demand to search for 
dental services may not produce expenditure because 
the dental costs directly depend on the treatment.  

Adults who had better oral hygiene and more 
positive attitudes and more knowledge could find oral 
health problems in time and see a dentist and utilise 
more preventive oral health services. Good oral health 
hygiene helped to reduce economic burden of oral 
disease in children. The probable explanation was 
that good hygiene habits reduced the risk of caries22. 
By contrast, adults’ common oral diseases were more 
complicated than children’s, and adults with good 
toothbrushing habits were likely to spend more on oral 
health services, which may be due to their more positive 
attitude to visiting a dentist. It also explains the self-
paying ratio had significant impact on children’s dental 
expenses but not on that of adults.

This study helps to describe the current status of oral 
health service utilisation and dental economic burden in 
China and furthermore provides evidence for decision-
makers to make related policies to improve the utilisa-
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Table 6  Influential factors for the economic burden of oral disease in 35- to 74-year-old adults.

Group Number (%)

Dental cost in the last  
12 months/CNY Statistics P

Mean Median

DMFT 2,430(100.0) / / r = 0.12 < 0.001

Number of teeth with gingival bleeding 2,430(100.0) / / r = -0.85 < 0.001

Number of teeth with periodontal pocket 2,430(100.0) / / r = -0.57 0.005

Number of retained teeth 2,430(100.0) / / r = -0.14 < 0.001

Unrepaired missing teeth T = 2.86 0.004

 Yes 887(36.5) 738.67 300.00

 No 1,542(63.5) 915.74 335.00

Frequency of tooth brushing F = 6.40 0.002

 < 1/day 211(8.7) 646.14 300.00

 1/day 1,115(45.9) 769.01 300.00

 ≥ 2/day 1,104(45.4) 972.59 400.00

Score of oral health knowledge 2,430(100.0) / / r = 0.04 0.035

Score of oral health attitude 2,430(100.0) / / r = 0.04 0.075

Out-of-pocket payment (%) T = -1.434 0.153

 < 100 437(18.6) 745.71 200.00

 100 1,915(81.4) 867.67 300.00

Reason for the last visit of dentist F = 22.23 < 0.001

 Examination/prevention 239(9.9) 216.66 80.00

 Treatment 2,175(89.5) 924.51 400.00

 Unclear 15(0.6) 326.67 200.00

a  Pearson’s correlation analysis was used for these factors;
b  One-way ANOVA was used for these factors;
c  Independent sample t test was used for these factors.
#  Eight questions were designed to test the knowledge of children’s parents and six questions were designed to evaluate their attitude
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tion of oral health services and reduce the economic 
burden of oral diseases. As the planned next stage of 
our study, multi-factor analysis and regression model 
establishment will be used to further explore the related 
factors of the utilisation of oral health services and the 
burden of oral diseases.

Conclusion

In general, the rate of dental service utilisation was still 
relatively low, and the economic burden was pretty high. 
For both utilisation of oral health services and the eco-
nomic burden of oral disease, affecting factors include 
area of residence, educational attainment, household 
income, oral health status and oral health KAP.
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Report of the National Investigation of Resources  
for Oral Health in China
Xiang Yu SUN1#, Chao YUAN1#, Xiao Zhe WANG1, Xing WANG2, Xi Ping FENG3,  
Bao Jun TAI4, De Yu HU5, Huan Cai LIN6, Bo WANG2, Yan SI1, Chun Xiao WANG7,  
Wen Sheng RONG1, Wei Jian WANG1, Xue Nan LIU1*, Shu Guo ZHENG1*

Objective: To investigate the current status and distribution of resources for oral health in China, by 
means of analysing national data from the National Investigation of Resources for Oral Health.
Methods: The National Investigation of Resources for Oral Health in China was performed in 2015, in 
parallel with the 4th National Oral Health Survey of China (2015 to 2016). A structured questionnaire 
on resources for oral health was used to collect the data of professional institutions and stomatological/
dental workforce in each province. For each province, the local Investigation Group was responsible to 
summarise the status and distribution of institutions with stomatological/dental departments and stomato-
logical/dental workforce. Descriptive analysis of resources for oral health was performed to learn about 
the number and percentage of each category both for each province and nationally. The ratio of number 
of stomatological/dental workforce to population was also calculated and compared with the criteria of 
the World Health Organisation (WHO).
Results: There were totally 75,399 stomatological/dental departments nationally in all professional insti-
tutions in the mainland of China, most of which were set in institutions of primary health care services. 
Institutions of private sectors accounted for a higher proportion (69.8%) which was over two-fold com-
pared to that of public ones (30.2%). General hospitals were the major part of hospitals with stomatologi-
cal/dental departments compared with stomatological/dental specialised hospitals. Stomatological/dental 
clinics were the majority of institutions of primary health care services, compared to community health 
care service centres/stations and township health care services. Amongst all professional institutions of 
public health with stomatological/dental departments, 35.0% were maternal and child health care services 
and 11.2% were institutions for prevention and control of oral diseases. The total number of stomatologi-
cal/dental workforce in the country was 314,347, among whom 171,587 (54.6%) were stomatologists/
dentists. The ratio of number of stomatologists/dentists to population was 1:7,768 nationally, which was 
lower than the WHO standard of 1:5,000.
Conclusion: The National Investigation of Resources for Oral Health in China exhibited the current status and 
distribution of resources for oral health over the country, whereas insufficiencies of stomatological/dental work-
force and institutions and inequalities of their distribution were found nationally. This could provide some policy 
suggestions for the health authorities in China to promote oral health in the Chinese population in the future.
Key words: National Investigation of Resources for Oral Health, professional institutions, ratio of stoma-
tologists/dentists to population stomatological/dental departments, stomatological/dental workforce
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Resources for oral health, which include professional 
institutions and stomatological/dental workforce, 

are very critical for the development of oral health 
care in the population. Since the new national policy 
of reform and opening-up in late 1970s, stomatology 
and dentistry in China has entered an unprecedented 
period of expeditious development, making the profes-
sional institutions distributed all over the urban and rural 
areas in China. As a result, there was a rapid growth 
in the number of stomatological/dental personnel, with 
recently more than 20,000 persons per year passing the 
national exam and obtaining the practising license of 
stomatologist/dentist or assistant stomatologist/dentist, 
a number almost four times than that when the new 
policy of reform and opening-up started. Although the 
number of oral health professionals is growing rapid-
ly, unmet need is still a major problem, together with 
evidence of out-of-pocket payments and catastrophic 
expenditure for oral health care1,2. In the meantime, a 
huge gap between the number of stomatological/den-
tal workforce and the oral health needs of the Chinese 
population was also reported based on estimation by 
secondary analysis of data from the 3rd National Oral 
Health Survey of China3, making it necessary for us to 
fully overview the current structure and distribution of 
resources for oral health in the country.

However, for a very long time it was difficult to 
obtain the accurate data of the number and distribution 
of health resources for oral health in China, as they were 
not completely separated from the health resources for 
general health. By virtue of organisational structure 
and survey resources of the 4th National Oral Health 
Survey of China (2015 to 2016), performed under the 
guidance of the National Health Commission and led 
by the Chinese Stomatological Association (CSA), the 
National Investigation of Resources for Oral Health 
in China was successfully performed. The Health 
Commission of each province, the Chinese Centre 
for Disease Control (CDC), 35 stomatological/dental 
schools and hospitals nationwide, and a number of local 
Centres for Disease Control and Prevention, all contrib-
uted to the organising and implement of this national 
investigation. This investigation provided us a great 
opportunity to better understand the current status and 
distribution of resources for oral health in the country 
and would undoubtedly provide a valuable reference 
for the development of stomatology and dentistry in 
the future, which would also be helpful to meet the 
ever-growing needs and demands for oral health care 
nationally in China3.

Thus, this report was aimed to analyse the national 
data from the National Investigation of Resources for 

Oral Health in China, so as to realise the current status 
and distribution of resources for oral health throughout 
the country and provide some policy suggestions based 
on the findings. 

Materials and methods

Data resource

This cross-sectional study used data from the National 
Investigation of Resources for Oral Health in China 
(2015), in which all 31 provinces, autonomous regions 
and municipalities of the mainland of China had par-
ticipated. A structured questionnaire on resources for 
oral health was used to collect the data of professional 
institutions and stomatological/dental workforce in each 
province. Unified training with all the involved proced-
ures was carried out before the survey commenced. For 
each province, the local Investigation Group, with help 
from the local Health Commission, stomatological/den-
tal schools and hospitals in the province, and the local 
Centres for Disease Control and Prevention in some 
places, was responsible to summarise the following six 
items: (1) the number of professional institutions with 
stomatological/dental departments (including hospi-
tals, institutions of primary health care services, pro-
fessional institutions of public health, and other health 
institutions); (2) the number of public/private sectors 
with stomatological/dental departments; (3) the num-
ber of hospitals with stomatological/dental departments 
(including stomatological/dental specialised hospitals, 
stomatological/dental departments in general hospitals, 
and stomatological/dental departments in other hospi-
tals); (4) the number of stomatological/dental depart-
ments in institutions of primary health care services 
(including community health care service centres/sta-
tions, township health care services, and stomatological/
dental clinics); (5) the number of stomatological/dental 
departments in professional institutions of public health 
(including maternal and child health care services, insti-
tutions for prevention and control of oral diseases, and 
other institutions of public health); (6) the information of 
all registered stomatological/dental personnel (including 
stomatologists/dentists, stomatological/dental nurses 
and technicians). Then data from all 31 provinces in the 
mainland of China were submitted to the National Inves-
tigation Group to establish the National Database of 
Resources for Oral Health using EpiData v3.1 software. 
The definitions of the terms used in the investigation 
were listed in Supplementary Table 1. Ethical clearance 
was approved by the Stomatological Ethics Committee 
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Table 1 The number and distribution of all professional institutions with stomatological/dental departments in each province of 
the mainland of China.

Provinces (municipalities/
autonomous regions)

Total
Hospitals

Institutions of primary 
health care services

Professional institu-
tions of public health

Other health  
institutions

N % N % N % N %

National 75,399 15,712 20.8 55,030 73.0 2,169 2.9 2,488 3.3

Beijing 2,847 639 22.4 1,562 54.9 646 22.6 0 0.0

Tianjin 970 295 30.4 477 49.2 36 3.7 162 16.7

Hebei 6,475 941 14.5 5,472 84.5 62 1.0 0 0.0

Shanxi 2,488 546 22.0 1,852 74.4 37 1.5 53 2.1

Inner Mongolia 1,897 407 21.5 1,408 74.2 44 2.3 38 2.0

Liaoning 5,043 2,235 44.3 2,745 54.5 63 1.2 0 0.0

Jilin 2,823 307 10.9 2,176 77.1 52 1.8 288 10.2

Heilongjiang 2,511 844 33.6 1,616 64.3 49 2.0 2 0.1

Shanghai 1,140 151 13.2 940 82.5 34 3.0 15 1.3

Jiangsu 2,838 497 17.5 2,281 80.4 45 1.6 15 0.5

Zhejiang 4,298 605 14.1 3,057 71.1 88 2.0 548 12.8

Anhui 1,751 410 23.5 1,165 66.5 48 2.7 128 7.3

Fujian 1,912 257 13.4 1,564 81.8 44 2.3 47 2.5

Jiangxi 1,665 281 16.9 1,363 81.9 21 1.2 0 0.0

Shandong 6,506 1,086 16.7 5,404 83.1 16 0.2 0 0.0

Henan 4,722 1,085 23.0 3,446 73.0 96 2.0 95 2.0

Hubei 2,797 524 18.7 2,223 79.5 49 1.8 1 0.0

Hunan 2,247 561 25.0 1,389 61.8 29 1.3 268 11.9

Guangdong 5,258 821 15.6 4,106 78.1 104 2.0 227 4.3

Guangxi 2237 206 9.2 1,998 89.3 33 1.5 0 0.0

Hainan 557 38 6.8 503 90.3 5 0.9 11 2.0

Chongqing 1,707 411 24.1 1,025 60.0 141 8.3 130 7.6

Sichuan 2,941 545 18.5 2,203 74.9 190 6.5 3 0.1

Guizhou 868 340 39.2 511 58.9 15 1.7 2 0.2

Yunnan 1,319 374 28.4 931 70.5 14 1.1 0 0.0

Tibet 72 47 65.3 25 34.7 0 0.0 0 0.0

Shaanxi 2,543 624 24.5 1,492 58.7 118 4.6 309 12.2

Gansu 1,248 233 18.7 889 71.2 66 5.3 60 4.8

Qinghai 264 105 39.8 156 59.1 3 1.1 0 0.0

Ningxia 315 81 25.7 188 59.7 5 1.6 41 13.0

Xinjiang 1,140 216 18.9 863 75.7 16 1.5 45 3.9
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Table 2 The number and distribution of public/private sectors with stomatological/dental departments in each province of the 
mainland of China.

Provinces (municipalities/ 
autonomous regions)

Total
Public sectors Private sectors

N % N %

National 54,857 16,542 30.2 38,315 69.8

Beijing 1,737 322 18.5 1,415 81.5

Tianjin 581 153 26.3 428 73.7

Hebei 941 615 65.4 326 34.6

Shanxi 1,822 377 20.7 1,445 79.3

Inner Mongolia 1,263 308 24.4 955 75.6

Liaoning 2,246 516 23.0 1,730 77.0

Jilin 2,541 366 14.4 2,175 85.6

Heilongjiang 2,511 1,250 49.8 1,261 50.2

Shanghai 755 18 2.4 737 97.6

Jiangsu 1,560 30 1.9 1,530 98.1

Zhejiang 4,167 1,370 32.9 2,797 67.1

Anhui 1,212 387 31.9 825 68.1

Fujian 1,459 372 25.5 1,087 74.5

Jiangxi 1,652 398 24.1 1,254 75.9

Shandong 2,530 209 8.3 2,321 91.7

Henan 4,722 2,010 42.6 2,712 57.4

Hubei 2,797 1,282 45.8 1,515 54.2

Hunan 1,449 344 23.7 1,105 76.3

Guangdong 5,258 1,685 32.0 3,573 68.0

Guangxi 2,237 635 28.4 1,602 71.6

Hainan 546 97 17.8 449 82.2

Chongqing 1,577 609 38.6 968 61.4

Sichuan 2,938 1,141 38.8 1,797 61.2

Guizhou 813 245 30.1 568 69.9

Yunnan 1,319 441 33.4 878 66.6

Tibet 72 55 76.4 17 23.6

Shaanxi 1,531 313 20.4 1,218 79.6

Gansu 1,248 489 39.2 759 60.8

Qinghai 240 152 63.3 88 36.7

Ningxia 65 29 44.6 36 55.4

Xinjiang 1,068 324 30.3 744 69.7
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Table 3 The number and distribution of hospitals with stomatological/dental departments in each province of the mainland of 
China.

Provinces (municipalities/ 
autonomous regions)

Total

Stomatological/dental  
specialised hospitals

Stomatological/dental depart- 
ments in general hospitals

Stomatological/dental depart- 
ments in other hospitals

N % N % N %

National 15,712 552 3.5 11,600 73.8 3,560 22.7

Beijing 639 19 3.0 275 43.0 345 54.0

Tianjin 295 7 2.4 160 54.2 128 43.4

Hebei 941 17 1.8 735 78.1 189 20.1

Shanxi 546 50 9.2 353 64.7 143 26.2

Inner Mongolia 407 21 5.2 232 57.0 154 37.8

Liaoning 2,235 21 0.9 2,016 90.2 198 8.9

Jilin 307 26 8.5 219 71.3 62 20.2

Heilongjiang 844 20 2.4 669 79.3 155 18.4

Shanghai 151 2 1.3 134 88.7 15 9.9

Jiangsu 497 29 5.8 468 94.2 0 0.0

Zhejiang 605 58 9.6 337 55.7 210 34.7

Anhui 410 15 3.7 333 81.2 62 15.1

Fujian 257 7 2.7 168 65.4 82 31.9

Jiangxi 281 7 2.5 274 97.5 0 0.0

Shandong 1,086 40 3.7 726 66.9 320 29.5

Henan 1,085 20 1.8 748 68.9 317 29.2

Hubei 524 13 2.5 381 72.7 130 24.8

Hunan 561 32 5.7 375 66.8 154 27.5

Guangdong 821 41 5.0 588 71.6 192 23.4

Guangxi 206 7 3.4 188 91.3 11 5.3

Hainan 38 1 2.6 34 89.5 3 7.9

Chongqing 411 21 5.1 264 64.2 126 30.7

Sichuan 545 18 3.3 493 90.5 34 6.2

Guizhou 340 10 2.9 259 76.2 71 20.9

Yunnan 374 9 2.4 281 75.1 84 22.5

Tibet 47 1 2.1 45 95.7 1 2.1

Shaanxi 624 24 3.8 402 64.4 198 31.7

Gansu 233 5 2.1 154 66.1 74 31.8

Qinghai 105 2 1.9 78 74.3 25 23.8

Ningxia 81 5 6.2 41 50.6 35 43.2

Xinjiang 216 4 1.9 170 78.7 42 19.4
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of Chinese Stomatological Association (Approval no. 
2014-003).

Statistical analysis

Descriptive analysis of resources for oral health was per-
formed to compute the number and percentage of each 
item mentioned above, for each province nationally. The 
ratios regarding number of stomatological/dental work-
force to population were calculated using the number of 
stomatological/dental workforce (including stomatolo-
gists/dentists, stomatological/dental nurses, and stoma-
tological/dental technicians) divided by the number of 
population size reported in the latest National Census 
(the 6th National Census of China, 2010)4.

Results

There were totally 75,399 stomatological/dental depart-
ments nationally in all professional institutions in the 
mainland of China. Among them, 20.8% were set in hos-
pitals, 73.0% were set in institutions of primary health 
care services, 2.9% were in professional institutions of 
public health, and the other 3.3% were in other health 
institutions, respectively (Table 1). Impressively, for the 
nature of public/private sectors, public sectors account-
ed for 30.2% nationally, while the other 69.8% were all 
private ones (Table 2).

In the mainland of China, there were 15,712 hospi-
tals with stomatological/dental departments nationally, 
among which 552 (3.5%) were stomatological/dental 
specialised hospitals, 11,600 (73.8%) were stomato-
logical/dental departments in general hospitals, and 
the other 3,560 (22.7%) were stomatological/dental 
departments in other hospitals (Table 3). According to 
the 2016 National Statistical Yearbook of China5, by the 
end of the year 2015, there were in total 17,430 general 
hospitals in the country, and 66.6% of these hospitals 
had established the stomatological/dental departments.

Table 4 showed that in total 55,030 stomatological/
dental departments were set in institutions of primary 
health care services, among which 12.1% were com-
munity health care service centres/stations, 17.1% 
were township health care services, while the other 
70.7% were stomatological/dental clinics. According 
to the 2016 National Statistical Yearbook of China5, by 
2015 only 19.5% of the community health care service 
centres/stations had established stomatological/dental 
departments, whereas only 25.6% of the township 
health care services and 18.7% of the general clinics 
had stomatological/dental departments. Table 5 showed 
that in the country, a total of 2,169 professional institu-

tions of public health had stomatological/dental depart-
ments. Among these institutions, 35.0% were maternal 
and child health care services, 11.2% were institutions 
for prevention and control of oral diseases, while the 
other 53.8% were other institutions of public health. 

Stomatological/dental personnel was also a focal 
point of the National Investigation of Resources for 
Oral Health in China. By the year 2015, the total num-
ber of stomatological/dental workforce in all profes-
sional institutions with stomatological/dental depart-
ments in the country was 314,347, among whom 
171,587 (54.6%) were stomatologists/dentists, 118,822 
(37.8%) were stomatological/dental nurses, and 23,938 
(7.6%) were stomatological/dental technicians, respect-
ively (Table 6). Based on the data of 6th National 
Census of China4, the ratio of number of stomatologists/
dentists to population was 1:7,768 nationally, whereas 
that of stomatological/dental nurses to population was 
1:11,217, and for stomatological/dental technicians the 
ratio was 1:55,678 (Table 7).

Discussion

Main findings

Although the number of stomatological/dental special-
ised hospitals was much smaller than that of stomatolog-
ical/dental departments in hospitals, they still play the 
backbone and leading roles in the ranks of profession-
als for prevention and control of oral diseases. As the 
professional teams for preventive stomatology/dentistry 
were always set in the large stomatological/dental spe-
cialised hospitals in China, their role became more cru-
cial. The distribution of stomatological/dental depart-
ments in general hospitals were widespread and these 
institutions had strong and comprehensive capabilities 
of oral health care services, thus they were more acces-
sible for people to seek for prevention and treatment of 
oral diseases than the specialised hospitals. According to 
the National Statistical Yearbook of China5, by the end 
of 2015, only 66.6% of general hospitals in the country 
had established the stomatological/dental departments, 
which meant that nearly one third of the general hospi-
tals had no provision of stomatological/dental services, 
contributing to the inadequate accessibility of oral health 
care for the Chinese population.

Among all professional institutions with stomato-
logical/dental departments in China, the institutions of 
primary health care services accounted for 73% and 
became the main body of oral health care services. 
Institutions of primary health care services included 
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Table 4 The number and distribution of stomatological/dental departments in institutions of primary health care services in each 
province of the mainland of China.

Provinces (municipalities/
autonomous regions)

Total

Community health care  
service centres/stations

Township health care  
services

Stomatological/ 
dental clinics

N % N % N %

National 55,030 6,680 12.1 9,417 17.1 38,933 70.7

Beijing 1,562 440 28.2 93 6.0 1,029 65.9

Tianjin 477 89 18.7 81 17.0 307 64.4

Hebei 5,472 408 7.5 738 13.5 4,326 79.1

Shanxi 1,852 254 13.7 252 13.6 1,346 72.7

Inner Mongolia 1,408 207 14.7 267 19.0 934 66.3

Liaoning 2,745 92 3.4 113 4.1 2,540 92.5

Jilin 2,176 129 5.9 184 8.5 1,863 85.6

Heilongjiang 1,616 94 5.8 285 17.6 1,237 76.5

Shanghai 940 202 21.5 0 0.0 738 78.5

Jiangsu 2,281 294 12.9 456 20.0 1,531 67.1

Zhejiang 3,057 439 14.4 540 17.7 2,078 68.0

Anhui 1,165 136 11.7 372 31.9 657 56.4

Fujian 1,564 121 7.7 239 15.3 1,204 77.0

Jiangxi 1,363 45 3.3 161 11.8 1,157 84.9

Shandong 5,404 1,658 30.7 1,530 28.3 2,216 41.0

Henan 3,446 213 6.2 847 24.6 2,386 69.2

Hubei 2,223 198 8.9 606 27.3 1,419 63.8

Hunan 1,389 233 16.8 246 17.7 910 65.5

Guangdong 4,106 532 13.0 496 12.1 3,078 75.0

Guangxi 1,998 71 3.6 216 10.8 1,711 85.6

Hainan 503 33 6.6 57 11.3 413 82.1

Chongqing 1,025 154 15.0 236 23.0 635 62.0

Sichuan 2,203 67 3.0 636 28.9 1,500 68.1

Guizhou 511 45 8.8 113 22.1 353 69.1

Yunnan 931 52 5.6 148 15.9 731 78.5

Tibet 25 1 4.0 5 20.0 19 76.0

Shaanxi 1,492 177 11.9 233 15.6 1,082 72.5

Gansu 889 146 16.4 155 17.4 588 66.1

Qinghai 156 14 9.0 10 6.4 132 84.6

Ningxia 188 9 4.8 50 26.6 129 68.6

Xinjiang 863 127 14.7 52 6.0 684 79.3
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Table 5 The number and distribution of stomatological/dental departments in professional institutions of public health in each 
province of the mainland of China.

Provinces (municipalities/
autonomous regions)

Total

Maternal and child health  
care services

Institutions for prevention 
and control of oral diseases

Other institutions  
of public health

N % N % N %

National 2,169 760 35.0 243 11.2 1,166 53.8

Beijing 646 15 2.3 23 3.6 608 94.1

Tianjin 36 13 36.1 6 16.7 17 47.2

Hebei 62 61 98.4 1 1.6 0 0.0

Shanxi 37 9 24.3 9 24.3 19 51.4

Inner Mongolia 44 29 65.9 9 20.5 6 13.6

Liaoning 63 13 20.6 40 63.5 10 15.9

Jilin 52 11 21.2 2 3.8 39 75.0

Heilongjiang 49 19 38.8 22 44.9 8 16.3

Shanghai 34 1 2.9 15 44.1 18 52.9

Jiangsu 45 21 46.7 8 17.8 16 35.6

Zhejiang 88 33 37.5 5 5.7 50 56.8

Anhui 48 10 20.8 4 8.3 34 70.8

Fujian 44 22 50.0 2 4.5 20 45.5

Jiangxi 21 16 76.2 5 23.8 0 0.0

Shandong 16 16 100.0 0 0.0 0 0.0

Henan 96 58 60.4 12 12.5 26 27.1

Hubei 49 43 87.8 0 0.0 6 12.2

Hunan 29 18 62.1 1 3.4 10 34.5

Guangdong 104 42 40.4 9 8.7 53 51.0

Guangxi 33 32 97.0 0 0.0 1 3.0

Hainan 5 0 0.0 4 80.0 1 20.0

Chongqing 141 10 7.1 1 0.7 130 92.2

Sichuan 190 181 95.3 3 1.6 6 3.2

Guizhou 15 14 93.3 1 6.7 0 0.0

Yunnan 14 13 92.9 0 0.0 1 7.1

Tibet 0 0 - 0 - 0 -

Shaanxi 118 25 21.2 53 44.9 40 33.9

Gansu 66 22 33.3 7 10.6 37 56.1

Qinghai 3 3 100.0 0 0.0 0 0.0

Ningxia 5 4 80.0 1 20.0 0 0.0

Xinjiang 16 6 37.5 0 0.0 10 62.5
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Table 6 The number and distribution of stomatological/dental workforce in all professional institutions with stomatological/dental 
departments in each province of the mainland of China.

Provinces (municipalities/
autonomous regions)

Total

Stomatologists 
dentists

Stomatological/
dental nurses

Stomatological/ 
dental technicians

N % N % N %

National 314,347 171,587 54.6 118,822 37.8 23,938 7.6

Beijing 15,143 8,260 54.5 6,328 41.8 555 3.7

Tianjin 11,675 6,311 54.1 4,939 42.3 425 3.6

Hebei 27,676 15,678 56.6 11,745 42.4 253 0.9

Shanxi 8,401 4,811 57.3 2,797 33.3 793 9.4

Inner Mongolia 6,855 3,499 51.0 2,585 37.8 771 11.2

Liaoning 11,132 7,088 63.7 3,038 27.3 1,006 9.0

Jilin 13,348 6,955 52.1 5,354 40.1 1,039 7.8

Heilongjiang 14,351 9,083 63.3 3,028 21.1 2,240 15.6

Shanghai 6,763 4,256 62.9 2,472 36.6 35 0.5

Jiangsu 6,962 3,937 56.5 2,444 35.2 581 8.3

Zhejiang 14,843 10,951 73.8 3,409 23.0 483 3.2

Anhui 6,389 3,635 56.9 2,257 35.3 497 7.8

Fujian 9,309 5,801 62.3 3,025 32.5 483 5.2

Jiangxi 3,628 3,173 87.5 254 7.0 201 5.5

Shandong 32,777 11,898 36.3 17,179 52.4 3,700 11.3

Henan 19,945 10,778 54.0 6,779 34.0 2,388 12.0

Hubei 8,309 5,742 69.1 2,431 29.3 136 1.6

Hunan 6,847 3,476 50.8 2,721 39.7 650 9.5

Guangdong 22,314 12,486 56.0 8,423 37.7 1,405 6.3

Guangxi 6,125 3,821 62.4 1,806 29.5 498 8.1

Hainan 1,814 1,117 61.6 563 31.0 134 7.4

Chongqing 4,385 2,479 56.5 1,587 36.2 319 7.3

Sichuan 12,536 7,548 60.2 4,764 38.0 224 1.8

Guizhou 12,751 5,770 45.3 6,075 47.6 906 7.1

Yunnan 2,612 1,544 59.1 880 33.7 188 7.2

Tibet 225 171 76.0 49 21.8 5 2.2

Shaanxi 10,434 5,358 51.4 3,491 33.4 1,585 15.2

Gansu 11,071 2,311 20.9 6,893 62.2 1,867 16.9

Qinghai 614 313 51.0 151 24.6 150 24.4

Ningxia 1,115 780 70.0 274 24.5 61 5.5

Xinjiang 3,998 2,557 64.0 1,081 27.0 360 9.0
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community health care service centres/stations, town-
ship health care services, and stomatological/dental 
clinics. Although these stomatological/dental depart-
ments could only do some basic work, but they played 
the most important role for the extensive coverage 
of oral health care in the country, which constituted 
the fundament of the national network for treatment, 
prevention and control of oral diseases. However, 
according to National Statistical Yearbook of China5, by 
2015 only 19.5% of the community health care service 
centres/stations had established stomatological/dental 
departments, whereas only 25.6% of the township 
health care services and 18.7% of the general clinics 
had stomatological/dental departments. Obviously, in 
the primary health care settings, there was still a large 
deficiency of oral health care services in the country, 
which might also lead to the difficulty of oral health 
attendance for the Chinese people.

From the public/private nature, the public sectors 
accounted for 30.2%, whereas the private ones account-
ed for 69.8%. With the support and guidance of policies 
and the rapid influx of social capitals, the number of 
private institutions for oral health care would exhibit 
a rapidly growing trend, so more attentions should be 
paid to the function of these private sectors in treatment, 
prevention and control of oral diseases.

There is a total of 75,399 stomatological/dental 
departments nationally in all professional institutions in 
the mainland of China (including stomatological/dental 
specialised hospitals), however the stomatological/den-
tal departments in the professional institutions of public 
health only accounted for 2.9%, among which stomato-
logical/dental departments in maternal and child health 
care services made up for 35.0%. Compared to this 
proportion, that of stomatological/dental departments 
set in the institutions for prevention and control of oral 
diseases seemed much lower and relatively insufficient. 
According to the preliminary results of the 4th National 
Oral Health Survey of China announced by the National 
Health Commission, caries prevalence in primary teeth 
became more serious than a decade ago, and the pre-
vention and control of dental caries was recommended 
to be started at a lower age than ever before, thus the 
stomatological/dental departments both in the mater-
nal and child health care services and institutions for 
prevention and control of oral diseases would be much 
essential to achieve this goal nationally. 

An important indicator for measurement of the suf-
ficiency of human resources for oral health in a country/
region was the ratio of number of stomatological/dental 
workforce to population. The WHO suggested a stand-
ard of 1:5,000, which could be risen up to 1:2,000 in 

developed countries. In our country, the ratio of stoma-
tologists/dentists to population was close to 1:8,000, 
which was still far from sufficient according to the 
WHO criteria. Besides the above, the distribution of 
human resources for oral health in China was extremely 
uneven. For instance, in some provinces and municipal-
ities at a higher level of economic development, such as 
Beijing and Tianjin, the ratio of stomatologists/dentists 
to population had already reached the WHO criteria, 
and some areas (e.g. the urban area) in these places had 
even exceeded the standard of developed countries. 
However, in some other underdeveloped areas, this 
ratio remained much lower than the WHO criteria, and 
the stomatological/dental workforce were seriously 
insufficient. This inequality of distribution of human 
resources for oral health would be a major problem to 
be solved in the following few decades.

Policy suggestions

In order to improve the oral health indicators for the 
great strategic goal of “Healthy China 2030”, and to 
maintain the oral and systemic health and meet the ever-
increasing demands of the Chinese people on oral health 
care services, some suggestions for the policies on future 
oral health work could be put forward based on the main 
findings of the National Investigation of Resources for 
Oral Health in China.

Some measures were suggested to be applied to 
promote the work of oral health care. Improvement 
of the prevention and control system of oral diseases, 
emphasis on the leading role of the government in the 
prevention and control of oral diseases, construction of 
a network for prevention and control of oral diseases 
at all levels, and the establishment of the national and 
regional stomatological/dental centres as a basis, were 
all beneficial to comprehensively promote the manage-
ment on the whole life cycle with regards to oral health. 
Setting up national and provincial prevention and con-
trol centres for oral diseases, and collaboration among 
stomatological/dental specialised hospitals, stomatolog-
ical/dental departments in general hospitals and institu-
tions for prevention and control of oral diseases, were 
both helpful to provide technical guidance and profes-
sional training for stomatological/dental personnel on 
treatment, prevention and control of oral diseases, so as 
to provide standardised oral health education, accurate 
diagnosis, and corresponding treatment and preventive 
measures for the population.

Strengthening the network for prevention and control 
of oral diseases at all levels, especially for the primary 
oral health care services, would be very important for 
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Table 7 The ratios of number of stomatological/dental workforce to population in each province of the mainland of China.

Provinces (municipalities/
autonomous regions)

Population

Stomatologists/ 
dentists

Stomatological/ 
dental nurses

Stomatological 
dental technicians

N Ratioa N Ratioa N Ratioa

National 1,332,810,869 171,587 1:7,768 118,822 1:11,217 23,938 1:55,678

Beijing 19,612,368 8,260 1:2,374 6,328 1:3,099 555 1:35,338

Tianjin 12,938,693 6,311 1:2,050 4,939 1:2,620 425 1:30,444

Hebei 71,854,210 15,678 1:4,583 11,745 1:6,118 253 1:284,009

Shanxi 35,712,101 4,811 1:7,423 2,797 1:12,768 793 1:45,034

Inner Mongolia 24,706,291 3,499 1:7,061 2,585 1:9,558 771 1:32,044

Liaoning 43,746,323 7,088 1:6,172 3,038 1:14,400 1,006 1:43,485

Jilin 27,452,815 6,955 1:3,947 5,354 1:5,128 1,039 1:26,422

Heilongjiang 38,313,991 9,083 1:4,218 3,028 1:12,653 2,240 1:17,104

Shanghai 23,019,196 4,256 1:5,409 2,472 1:9,312 35 1:657,691

Jiangsu 78,660,941 3,937 1:19,980 2,444 1:32,185 581 1:135,389

Zhejiang 54,426,891 10,951 1:4,970 3,409 1:15,966 483 1:112,685

Anhui 59,500,468 3,635 1:16,369 2,257 1:26,363 497 1:119,719

Fujian 36,894,217 5,801 1:6,360 3,025 1:12,196 483 1:76,386

Jiangxi 44,567,797 3,173 1:14,046 254 1:175,464 201 1:221,730

Shandong 9,5792,719 11,898 1:8,051 17,179 1:5,576 3,700 1:25,890

Henan 94,029,939 10,778 1:8,724 6,779 1:13,871 2,388 1:39,376

Hubei 57,237,727 5,742 1:9,968 2,431 1:23,545 136 1:420,866

Hunan 65,700,762 3,476 1:18,901 2,721 1:24,146 650 1:101,078

Guangdong 104,320,459 12,486 1:8,355 8,423 1:12,385 1,405 1:74,249

Guangxi 46,023,761 3,821 1:12,045 1,806 1:25,484 498 1:92,417

Hainan 8,671,485 1,117 1:7,763 563 1:15,402 134 1:64,713

Chongqing 28,846,170 2,479 1:11,636 1,587 1:18,177 319 1:90,427

Sichuan 80,417,528 7,548 1:10,654 4,764 1:16,880 224 1:359,007

Guizhou 34,748,556 5,770 1:6,022 6,075 1:5,720 906 1:38,354

Yunnan 45,966,766 1,544 1:29,771 880 1:52,235 188 1:244,504

Tibet 3,002,165 171 1:17,557 49 1:61,269 5 1:600,433

Shaanxi 37,327,379 5,358 1:6,967 3,491 1:10,692 1,585 1:23,550

Gansu 25,575,263 2,311 1:11,067 6,893 1:3,710 1,867 1:13,699

Qinghai 5,626,723 313 1:17,977 151 1:37,263 150 1:37,511

Ningxia 6,301,350 780 1:8,079 274 1:22,998 61 1:103,301

Xinjiang 21,815,815 2,557 1:8,532 1,081 1:20,181 360 1:60,599

a Ratio, the number of stomatological/dental workforce divided by the number of population.
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the better availability and accessibility of oral health 
care. It was suggested to raise the position of depart-
ments of preventive stomatology/dentistry in stomato-
logical/dental specialised hospitals, and to establish or 
improve stomatological/dental departments in general 
hospitals, institutions of primary health care services 
and maternal and child health care services. Besides, it 
would also be essential to accelerate the construction 
of primary network for prevention and control of oral 
diseases and to train personnel for primary oral health 
care services, so as to meet the ever-growing needs and 
demands for oral health care in the Chinese population.

Enhancing the capabilities of prevention and control 
of oral diseases in institutions of primary health care 
services, including community health care service 
centres/stations, township health care services, and 
stomatological/dental clinics, would be better to give 
full play to the roles of institutions of private sectors 
and co-ordinate social resources, leading the innovation 
and development of oral health care services. It was also 
recommended to emphasise on the advantage of starting 
prevention of oral disease at an early age, and to pro-
mote appropriate techniques for treatment, prevention 
and control of oral diseases.

For stomatological/dental workforce, professional 
education and training of high-quality personnel for 
stomatology/dentistry, and optimisation of the structure 
of stomatological/dental professionals, were needed to 
be improved to meet the needs of oral health care in 
the large Chinese population. To that end, encouraging 
policies were also recommended to reasonably guide 
the graduates of stomatological/dental schools of uni-
versities and colleges to devote their career to some 
underdeveloped areas, so as to promote the equilibrium 
development of stomatology/dentistry and provide 
high-quality oral health care services for people in dif-
ferent regions of the country. 

Conclusion

The National Investigation of Resources for Oral Health 
in China exhibited the current status and distribution of 
resources of oral health in the country, and insufficiency 
of stomatological/dental workforce and institutions and 
inequalities of their distribution were found national-
ly. This could provide some policy suggestions for the 
health authorities in China to promote oral health in the 
Chinese population in the future.
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Supplementary Table 1 Terms and definitions.

Term Definition

Professional 
institutions (for 
medical treat-
ment and health 
care)

The institutions who obtained the official practising licenses from the departments of health and family planning or 
obtained the registered certificate for legal entities from the departments of civil affairs, the industrial/commercial 
administrative departments, or the administrative departments of institutional management, and provided services 
of health care, disease control and health supervision, or undertook medical research and training of medical profes-
sionals. 
Professional institutions include hospitals, institutions of primary health care services, professional institutions of 
public health, and other health institutions.

Institutions 
(hospitals) of 
public sectors

The institutions (hospitals) economically owned by the state or collectivities.

Institutions 
(hospitals) of 
private sectors

The institutions (hospitals) not economically owned by the state or collectivities, but funded by the following forms: 
joint venture, share-holding partnership, private ownership, or Hong Kong/Macao/Taiwan and overseas investment.

Hospitals Including general hospitals, hospitals of traditional Chinese medicine, hospitals of combined traditional Chinese and 
western medicine, ethnomedical hospitals, and all kinds of specialised hospitals/nursing homes, but excluding spe-
cialised institutions of disease prevention and control, maternal and child health care services, and sanatoriums.

Institutions of 
primary health 
care services

Including community health service centres/stations, street/township/village health care services, and outpatient ser-
vices/clinics/infirmaries.

Professional 
institutions of 
public health

Including centres for disease prevention and control, and specialised institutions of disease prevention and control, 
institutions of health education, maternal and child health care services, first-aid centres/stations, agencies of blood 
supply, institutions of health supervision, and agencies of family planning services.

Other health 
institutions

Including sanatoriums, clinical centres for laboratory examinations, institutions of health and medical research/train-
ing/examinations, exchange centres for health and medical personnel, and statistical information centres for health 
and medicine.

Health work-
force (human 
resources for 
health)

Health staff (working in hospitals, institutions of primary health care, professional institutions of public health and 
other health institutions), rural doctors/hygienists, and other technical/administrative/assistant personnel. 
Only the on-duty staffs who received salary paid at the end of the year (including all types of permanent staffs and 
those with long-term contracts), and those who were rehired for more than half a year, were included in the statistics 
of this investigation. However, temporary workers, retirees, former staffs, the personnel who had left the institution 
but with retained labour relationships, and the staffs rehired within half a year, were all excluded.

Stomatologists/
dentists

Those who had the official practising certificates and provided stomatological/dental treatment and oral health care 
services, including both registered stomatologists/dentists and assistant stomatologists/dentists.

Stomatological/
dental nurses

Those who had the registered nursing certificates and were engaging in stomatological/dental nursing works actually, 
with exclusion of those working in administrative positions.

Stomatological/
dental techni-
cians

Technicians who were responsible for the production and processing of dentures.
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Oral Health Status of 12-year-olds from Regions with and 
without Coverage of the National Oral Health Comprehensive 
Intervention Program for Children in China
Chao YUAN1#, Xiao Zhe WANG1#, Xiang Yu SUN1, Xing WANG2, Xi Ping FENG3,  
Bao Jun TAI4, De Yu HU5, Huan Cai LIN6, Bo WANG2, Yan SI1, Chun Xiao WANG7,  
Wen Sheng RONG1, Wei Jian WANG1, Shu Guo ZHENG1, Xue Nan LIU1

Objective: To investigate the oral health status and related factors of 12-year-olds from regions with and 
without coverage of the National Oral Health Comprehensive Intervention Program in China by means of 
analysing national data from the 4th National Oral Health Survey.
Methods: Data of 12-year-olds participating in the 4th National Oral Health Survey of China were used for 
statistical analysis. Children who were recruited in the survey completed a dental examination and filled in a 
questionnaire. Oral health status, pit-and-fissure sealant history, oral hygiene behaviours, sugar consump-
tion habits, status of dental service utilisation, and oral health knowledge were compared between children 
from regions with and without coverage of the national programme. For the number of decayed, missing 
and filled permanent teeth (DMFT) and its components, as well as the number of teeth with pit-and-fissure 
sealants, mean values were statistically tested to see if significance existed between regions covered by the 
national programme and uncovered regions, whereas caries prevalence and percentage of pit-and-fissure 
sealants presented were also compared.
Results: Data from 27,821 12-year-old children were analysed, among whom 7,726 were from regions 
covered by the national programme and 20,095 were from uncovered regions. Statistical significance was 
found in caries experience and activity, pit-and-fissure sealant history, sugar consumption habits, utilisation 
of dental services and oral health knowledge when compared between the covered and uncovered regions. 
Prevalence of dental caries and indices for caries experience and activity was lower in regions covered by 
the national programme than those not covered, while the percentage of pit-and-fissure sealants presented 
and the number of teeth with pit-and-fissure sealants exhibited higher in the covered regions. This remained 
the same even if we focused only on the first molars instead of the full dentition. 
Conclusion: The National Oral Health Comprehensive Intervention Program for Children in China poten-
tially contributed to better oral health status, behaviour and knowledge in 12-year-old children. The expan-
sion and extension of coverage of the national programme was expected to be beneficial for improving oral 
health status in children, as well as constructing teams of oral and dental workforce and working mechan-
isms in some underdeveloped regions.
Key words: National Oral Health Comprehensive Intervention Program for Children, oral health status, 
pit and fissure sealants, 12-year-olds, the 4th National Oral Health Survey
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Owing to increased health demands that have 
emerged along as China’s social economy has 

developed1, the Chinese government had implemented 
a series of public health programs for health promotion. 
The year 2008 became a milestone for dental public 
health in China, as the central government started to 
invest annually in the National Oral Health Comprehen-
sive Intervention Program for Children, the purpose of 
which was to promote the oral health and control oral 
diseases for children, and to explore and develop the 
working mechanisms on construction of the oral and 
dental workforce in selected regions2. This was the first 
nationwide public health programme on oral and dental 
health supported by the Chinese government and was an 
important part of the medical reform in China. 

Previous evidence from research investigations and 
the 3rd National Oral Health Survey found oral health 
status, knowledge and practice were not so good among 
Chinese children, and the prevention and control of 
dental caries were extremely urgent3,4. Based on this, 
the National Oral Health Comprehensive Intervention 
Program for Children in China provides a series of 
measures for oral health promotion, including strength-
ened oral health education, training of dental workforce, 
regular oral health examination, and pit-and-fissure 
sealants for school children who met the criteria5,6. 
This national programme was a precious opportunity 
to promote public dental health for the school-aged 
population in China, and the investment and coverage 
had been up-scaling since it began. However, an evalu-
ation of its outcome has not yet been fulfilled. The 4th 
National Oral Health Survey of China performed in 
2015 to 2016, which covered 12-year-olds as a refer-
ence age group according to the latest criteria estab-
lished by the World Health Organization (WHO)7, had 
provided a lot of information on oral health status and 
related factors for this age group. Thus, it was antici-
pated that the survey would also provide an estimate of 
the effects of the National Oral Health Comprehensive 
Intervention Program for Children in China. 

The aim of this study was to investigate the oral 
health status and related factors of 12-year-olds from 
regions with and without coverage of the National 
Oral Health Comprehensive Intervention Program for 
Children in China, by means of analysing national data 
from the 4th Chinese National Oral Health Survey.

Materials and methods

Data resource

This cross-sectional study used data from the 4th Nation-
al Oral Health Survey of China (2015-2016), which cov-
ered all the WHO index ages7. All 31 provinces of the 
mainland of China participated in the survey. Partici-
pants were selected using a multistage stratified cluster 
sampling method. Firstly, each province was divided 
into two strata – urban and rural areas, then two districts 
or counties were randomly selected from each stratum. 
Secondly, three middle schools were randomly chosen 
from each district or county, respectively, from the list 
of middle schools provided by the council. Thirdly, at 
each middle school, a random sample of 320 children 
aged 12, 13, 14 and 15 years was recruited using the 
list of enrolees, with 80 children enrolled for each age 
group. A target sample of 3840 participants was initially 
set per province, for a total of 119,040 children nation-
ally. Finally, a total of 118,601 school-age participants 
(27,821 12-year-olds, 30,961 13-year-olds, 30,691 
14-year-olds and 29,128 15-year-olds) completed the 
clinical examination and questionnaire survey. Data 
for those aged 12 years old were chosen for the pre-
sent analysis, as this age group was considered as an 
important reference group for adolescents according to 
the recommendation of the WHO7. During the 8-year 
process since the national program started until 2015, 
most of the children were initially covered from 2010, 
when the coverage commenced to grow quickly owing 
to new policies. As these 12-year-old children were at 
the appropriate age for pit-and-fissure sealants at that 
time, they could be chosen as suitable subjects for ana-
lysing this large-scale and comprehensive programme 
nationally. Among all 124 selected districts or counties, 
34 were covered by the National Oral Health Compre-
hensive Intervention Program for Children in China. 
Ethical clearance was approved by the Stomatological 
Ethics Committee of Chinese Stomatological Associ-
ation (Approval no. 2014-003).

Variable selection

Clinical dental examinations were carried out with par-
ticipants seated on a chair, using artificial light, plane 
mouth mirrors and standard WHO CPI probes. All per-
manent teeth were examined, and dental caries was diag-
nosed according to the WHO criteria7. Unified training 
sessions were provided to representative survey exam-
iners from all the provinces, before the national survey 
began. For reliability assessment, duplicate examina-
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tions were conducted during the main survey. Five per-
cent of participants were re-examined to calculate inter-
examiner reliability, and the Kappa score was 0.94 for 
examination of dental caries in 12- to 15-year-olds. 

The number of decayed, missing and filled perma-
nent teeth (DMFT) was calculated to show overall 
caries status and experience. Each item of DMFT, 
namely the number of decayed permanent teeth (DT), 
missing permanent teeth (MT) and filled permanent 
teeth (FT), was also separately computed. These values 
could exhibit children’s dental caries experience and 
activity. For the National Oral Health Comprehensive 
Intervention Program for Children in China, the vari-
able of coverage, representing if the region in which 
the children were living was already covered by the 
national programme, was used as the grouping variable 
in the subsequent steps of comparative analysis.

Variables involved in the present study included 
five categories: Oral health status, oral hygiene behav-
iours, sugar consumption habits, utilisation of dental 
services, and oral health knowledge. Caries experience 
(DMFT = 0 or DMFT ≥ 1), caries activity (DT = 0 or 
DT ≥ 1) and pit-and-fissure sealant history (no sealants 
or sealants presented) were reported as indices for oral 
health status. Oral hygiene behaviours included frequen-
cy of toothbrushing (more than twice a day, once a day, 
less than once a day, and seldom or never), use of tooth-
paste (yes, no, and unknown), use of fluoride toothpaste 
(yes, no, and unknown), and use of dental floss (never, 
occasionally, every week, and every day). Sugar con-
sumption habit score refers to the summary of frequency 
scores of taking three typical categories of sweet things: 
Sweet foods, sweet drinks, and sweetened milk/yogurt/
tea/coffee, based on six groups of frequency: never 
(score: 1), one to three times a month (score: 2), once a 
week (score: 3), two to six times a week (score: 4), once 
a day (score: 5), and more than once a day (score: 6). 
Utilisation of dental services was measured by the time 
of last dental visit (within 6 months ago, 6 to 12 months 
ago, more than 12 months ago, and never) and the pur-
pose of that visit (consulting and dental examination, 
prophylactic reasons, treatment, and unknown). Oral 
health knowledge was reported in the form of whether 
the participant regarded the following seven statements 
as incorrect or correct: bleeding after toothbrushing is 
normal, bacteria can cause gum inflammation, tooth-
brushing cannot prevent bleeding of gums, bacteria can 
cause caries, sugary foods can cause caries, fluorides 
cannot protect the teeth, pit-and-fissure sealants can 
protect the teeth, and oral diseases may affect general 
health. All these variables extracted from the examin-
ation tables and questionnaires were representative oral 

health related factors, which will then be further statisti-
cally analysed of their relationships with the coverage of 
the region by the National Oral Health Comprehensive 
Intervention Program for Children in China.

Statistical analysis

Descriptive analysis of the national programme was per-
formed to show the summary of the number of counties 
covered, the number of children receiving oral health 
education and examination, and the number of children 
receiving pit and fissure sealants, from 2008 when the 
programme began until 2015, the year when the national 
survey was performed. Then, variables were compared 
between 12-year-olds from regions with and without 
coverage of the national programme. A Chi-square test 
was performed to test if statistical significance existed 
between those from regions covered by the national 
programme and those who were not. Furthermore, the 
prevalence of dental caries and percentage of pit-and-
fissure sealants presented was compared between cov-
ered and uncovered regions of the national programme 
by Chi-square test, while the mean values of DMFT 
and its subcategories (DT, MT and FT), as well as the 
mean number of teeth with pit-and-fissure sealants, were 
compared under different conditions of coverage using t 
test. P < 0.05 was considered as statistically significant.

Results

From 2008 onwards, the number of counties covered by 
the National Oral Health Comprehensive Intervention 
Program for Children in China increased year by year. 
During the 8 years from 2008 to 2015, the completed 
number of workloads also rose up accordingly, as shown 
in Table 1. By 2015, when the 4th National Oral Health 
Survey was performed, in total 149.4 million children 
received oral health education, 7.2 million of them 
received oral health examination, and 4.2 million chil-
dren accepted pit-and-fissure sealants. All these costs 
were completely covered by the expenditure from the 
central government of China. The covered regions were 
expanded, and the service contents of the programme 
were also extended gradually, with about 25% of coun-
ties and 6% of age-appropriate children nationally cov-
ered by the national programme by 2015. 

In the present study, 27,821 12-year-olds in total 
– among whom 7,726 were from regions covered by 
the national programme and 20,095 were from uncov-
ered regions – were finally enrolled. The participants 
had a half-and-half gender composition, as 49.75% 
(n = 13,841) of the enrolees were boys, while the other 
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of children from uncovered regions was 0.89 ± 1.52, 
0.76 ± 1.37, 0.00 ± 0.08, and 0.13 ± 0.61, respectively. 
In the regions covered by the national programme, the 
prevalence of dental caries was 35.55% and the percent-
age of pit-and-fissure sealants presented was 14.77%, 
whereas that of children from uncovered regions was 
39.61% and 3.87%, respectively. Statistical analysis 
showed significant difference in prevalence of dental 
caries, mean DMFT, mean DT, mean FT, percentage of 
pit-and-fissure sealants presented, and number of teeth 
with pit-and-fissure sealants (P < 0.001) between those 
from covered regions and those who not. When we took 
into account the first molars only, all these statistical 
significances still existed (P < 0.001).

Discussion

This study compared oral health status and its related 
factors in 12-year-old children from regions with and 
without coverage of the National Oral Health Compre-
hensive Intervention Program for Children in China, 
using the data of the 4th National Oral Health Survey, 
conducted in 2015 and which covered all 31 provinces, 
municipalities and autonomous regions nationally in the 
mainland of China. We found that in regions covered 
by the national programme, prevalence of dental caries, 
experience and activity was at a lower level than those 
not covered, while the presence of pit-and-fissure seal-
ants were also at a better status in the covered regions. 
Some related factors, such as certain oral hygiene 
 behaviours, sugar consumption habits, utilisation of 

50.25% (n = 13,980) were girls. The study population 
was also evenly distributed to urban (51.27%) and rural 
(48.73%) areas.

Table 2 shows the comparison of four categories 
of variables, including oral health status, oral hygiene 
behaviours, utilisation of dental service and oral health 
knowledge, between children from regions with and 
without coverage of the national programme. Overall, 
35.6% of 12-year-olds from covered regions and 
39.6% from regions that were not covered experienced 
permanent dental caries. 14.8% from covered regions 
and 3.9% from uncovered regions had the history of 
pi- and-fissure sealants. Among all the variables, 12 of 
them were significantly associated with coverage of the 
national programme in 12-year-olds, including caries 
experience, pit-and-fissure sealant history, and tooth-
brushing frequency, etc (P < 0.001, Table 2). Statistical 
analysis also showed significant difference (P < 0.001) 
in the mean sugar consumption habit scores between 
those from covered regions (score: 9.42 ± 3.49) and 
those who were not (score: 9.52 ± 3.56). However, 
some other oral hygiene behaviours, such as use of 
toothpaste (P = 0.059), as well as the other three items 
of oral health knowledge, showed no significant differ-
ence when compared between children from regions 
covered by the national program and those who were 
not (Table 2).

As shown in Table 3, the mean DMFT score, and 
its subgroup (DT, MT and FT) score of children 
from covered regions was 0.76 ± 1.39, 0.60 ± 1.22, 
0.00 ± 0.07, and 0.16 ± 0.65, respectively, whereas that 

Table 1  Summary of the National Oral Health Comprehensive Intervention Program for Children in China, 2008 to 2015.

Year
Number of 
counties  
covered

Number of children who  
had received oral health  

education (thousand)

Number of children who  
had received oral health  
examination (thousand)

Number of children who  
had received pit and fissure 

sealants (thousand)

2008 80 2,597.0 272.7 151.2

2009 112 3,293.9 251.9 163.6

2010 267 5,876.5 810.3 523.4

2011 297 36,900.5 938.4 539.6

2012 406 41,321.5 981.2 611.2

2013 508 38,892.7 1,032.5 657.1

2014 542 8,447.1 1,192.9 716.2

2015 591 12,100.2 1,703.4 796.8

CJDR_18_04_BUCH.indb   302 10.09.18   10:58



303Chinese Journal of Dental Research

Yuan and Wang et al

Table 2  Univariate analysis of oral health related factors between 12-year-olds from regions with and without coverage of the 
National Oral Health Comprehensive Intervention Program for Children in China.

Variables
Covered regions Uncovered regions

P value
N % N %

Oral health status

Caries experience < 0.001

DMFT = 0 4,979 64.4 12,136 60.4

DMFT ≥ 1 2,747 35.6 7,959 39.6

Caries activity < 0.001

DT = 0 5,395 69.8 12,835 63.9

DT ≥ 1 2,331 30.2 7,260 36.1

Pit-and-fissure sealant history < 0.001

No sealants 6,885 85.2 19,318 96.1

Sealants presented 1,141 14.8 777 3.9

Oral hygiene behaviours

Toothbrushing frequency < 0.001a

More than twice a day 3,128 40.5 5,751 28.6

Once a day 3,507 45.4 10,651 53.0

Less than once a day 290 3.8 1,179 5.9

Never or seldom 801 10.4 2,512 12.5

Use of toothpaste 0.059a

Yes 6,865 99.0 17,377 98.8

No 20 0.3 66 0.4

Unknown 49 0.7 140 0.8

Use of fluoride toothpaste < 0.001a

Yes 538 7.8 1,107 6.4

No 418 6.1 928 5.3

Unknown 5,899 86.0 15,341 88.3

Use of dental floss < 0.001a

Never 6,838 88.5 18,311 91.1

Occasionally 769 10.0 1545 7.7

Every week 82 0.9 116 0.6

Everyday 47 0.6 117 0.6

Utilisation of dental services

Time of the last dental visit < 0.001a

Less than 6 months ago 1,088 14.1 2,558 12.7

6 to 12 months ago 1,123 14.5 2,581 12.8

More than 12 months ago 2,467 31.9 4,966 24.7

Never 3,048 39.5 9,990 49.7
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Variables
Covered regions Uncovered regions

P value
N % N %

Purpose of the last dental visit < 0.001a

Consulting and dental examination 590 26.7 1,201 23.4

Prophylactic reasons 466 21.1 914 17.8

Treatment 914 41.3 2,358 45.9

Unknown 241 10.9 662 12.9

Oral health knowledge

Bleeding after toothbrushing is normal 0.039

Incorrect statement 2,720 35.2 7,341 36.5

Correct statement 5,006 64.8 12,754 63.5

Bacteria can cause gum inflammation < 0.001

Incorrect statement 1,839 23.8 5,214 25.9

Correct statement 5,887 76.2 14,881 74.1

Toothbrushing cannot prevent bleeding gums 0.851

Incorrect statement 1,828 23.7 4,776 23.8

Correct statement 5,898 76.3 15,319 76.2

Bacteria can cause caries 0.109

Incorrect statement 3,234 41.9 8,625 42.9

Correct statement 4,492 58.1 11,470 57.1

Sugary foods can cause caries < 0.001

Incorrect statement 1,782 23.1 4,947 24.6

Correct statement 5,944 76.9 15,148 75.4

Fluorides cannot protect the teeth < 0.001

Incorrect statement 4,774 61.8 12,813 63.8

Correct statement 2,952 38.2 7,282 36.2

Pit-and-fissure sealants can protect the teeth < 0.001

Incorrect statement 5,262 68.1 16,257 80.9

Correct statement 2,464 31.9 3,838 19.1

Oral diseases may affect general health 0.581

Incorrect statement 2,707 35 6,970 34.7

Correct statement 5,019 65 13,125 65.3

Chi-square test was performed to test the statistical significance between 12-year-olds from regions covered by the national program and those who not. a χ2 for trend.
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dental services, and some aspects of oral health knowl-
edge, were significantly different between 12-year-olds 
from regions with and without coverage of the national 
programme. Thus, these preliminary results indicated 
that the national programme was expected to play a role 
in the prevention and control of dental caries in school 
children, as well as the change of oral health knowledge 
and practice.

Inequalities in the prevalence of dental caries and 
related factors for Chinese 12-year-olds were a typi-
cal public health problem of oral and dental health in 
China8, especially for geographic reasons. This was 
also discovered between regions covered by the nation-
al programme and regions not covered by our present 
study. As dental caries remained the most apparent den-
tal problem among Chinese children2, prevention and 
control of this disease is still foremost, as the untreated 
caries could bring a heavy disease and economic 
burden to families and society in general9. As all the 
appropriate techniques used in the national programme 
were proven to be effective by previous international 
research, children from regions covered by this pro-
gramme should have found it easier to access necessary 
preventive methods, early diagnosis and treatment of 
caries, as well as oral health education, hence would 
have better oral health status, knowledge and practice.

Among all these appropriate techniques for caries 
prevention and control in children, pit-and-fissure seal-
ants were identified as a key procedure10, particularly 
for caries in pits and fissures on the molars and pre-
molars. The efficacy of pit-and-fissure sealants was 
confirmed in a number of studies10-12 and could con-
tribute directly to lower caries activity in the popula-
tion. Our present study found that in regions covered by 
the national programme, the proportion of children with 
no active dental decay (DT = 0) and that of children 
with sealants presented were both significantly higher 
than those from those regions not covered, indicating 
that the national programme could potentially be help-
ful for caries control, meaning parents in these covered 
regions had much better access to preventive measures. 

As well as sealants, oral health education was 
acknowledged to be an effective way to improve oral 
health knowledge, attitude and behaviour, so as to 
obtain a better outcome in the prevention and control of 
oral and dental diseases. We found most of the variables 
related to oral health knowledge and practice exhibited 
better in regions covered by the national programme, 
such as awareness of some “common sense” in the 
fields of oral and dental health, oral hygiene behaviours, 
sugar consumption habits, and utilisation of dental ser-
vices. This could be very important to build a positive Ta
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attitude for oral and dental health in children, which 
could influence the following decades of their lives and 
might be the most crucial significance of this national 
programme to deal with the current challenge of chil-
dren’s oral and dental health in China2,3.

Some limitations needed to be addressed when 
attempting to put these findings to further use. Firstly, 
this was a cross-sectional study, which could not con-
firm with certainty casual relationships between the 
national programme and dental caries status. However, 
this could provide a preliminary estimate for the 
assumption of benefits brought about by the national 
programme. Secondly, only methods of univariate 
analyses were used to compare regions covered by the 
national programme and those not covered, which could 
not avoid the mutual effects between different potential 
factors. Multivariate analyses were expected to yield a 
better understanding of the nature in future studies. 

The present findings could provide some implica-
tions for the managers of the national programme as 
well as policy makers. The expansion and extension of 
coverage of the national programme could benefit more 
school-aged children who were at the early stage of 
permanent dentition, not only reducing their prevalence 
of dental caries, but also changing their knowledge, 
attitude and practices relating to oral health. The oral 
health workforce could also profit from the amplifica-
tion of coverage of the programme and the construction 
of appropriate working mechanisms, especially in some 
underdeveloped regions, e.g. rural areas. Complying 
with the rapid development of economy in China, oral 
and dental health ought to be put at a higher position by 
the public health departments of the government, espe-
cially for the well-being of school children, who must 
be the footstone for the future of the country.

Conclusion

The National Oral Health Comprehensive Intervention 
Program for Children in China was potentially contribu-
tory to better oral health status, behaviour and knowledge 
in 12-year-old children. The expansion and extension of 
coverage of the national programme was expected to be 
beneficial for improving oral health status in children, as 
well as constructing teams of oral and dental workforce 
and working mechanisms, particularly in some under-
developed regions.
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derpinning dental and oral medicine. Beginning with an 
overview of the anatomy of the mouth and moving on 
to the evolution of the oral structures and pre- and post-
natal development of the oral cavity, related facial struc-
tures, and the teeth, this book describes each part of the 
orofacial region in terms of its morphology, tissue struc-
ture, cellular properties, and development. Function-
ing as both a textbook for dental students and a refer-
ence manual for experienced clinicians, this compendium 
of the structural biologic foundations of clinical work in 
dental and oral medicine allows practitioners to integrate 
current research in molecular biology into a solid frame-
work of knowledge.
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