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A B S T R A C T

Introduction: This study was conducted to characterise the oral health conditions of resi-

dents in Jiangsu Province, China.

Methods: In this descriptive study, 5 groups of participants were selected by a multistage

stratified equal capacity random sampling, including 3- to 5-year-olds, 12- to 15-year-olds,

35- to 44-year-olds, 55- to 64-year-olds, and 65- to 74-year-olds. The data were collected by

using the fifth edition of Oral Health Surveys-Basic Methods recommended by the World

Health Organization (WHO).

Results: In these 5 groups, the mean DMFT/dmft of coronal caries were 3.07, 0.69, 4.03,

7.15, and 11.97, respectively, resulting in prevalence rates of 59.69%, 34.98%, 52.05%,

56.86%, and 72.19%, respectively. However, the filling rates were low in all age groups

(1.88%, 17.53%, 29.88%, 16.13%, and 19.36%, respectively). Only 3.58% of the 12-year-old

participants had good pit and fissure sealants. The adults include three groups, 35- to 44-

year-olds, 55- to 64-year-olds, and 65- to 74-year-olds, and the prevalence rates of clinical

attachment loss (CAL ≥4 mm) were 32.19%, 76.47%, and 85.43%, respectively. The propor-

tions of adult groups with implant dentures, fixed dentures, removable partial dentures,

complete dentures, and substandard dentures were 0%, 26.44%, 11.11%, 0.67%, and 4.89%,

respectively. Additionally, 49.64% of adults had missing teeth that were not replaced.

Conclusions: Dental caries and periodontal disease were frequent and common in Jiangsu,

China. But only a few of the residents sought treatment. Oral diseases continued to be a

major problem for local residents.

� 2021 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.

This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

Oral disease is a major global health burden and is one of the

most common public health issues worldwide, and yet it has

frequently been neglected in public health policy.1 To moni-

tor the trend of oral health and to assist in formulating appro-

priate public health policies, an oral health epidemiologic

survey was carried out to obtain relevant information.2 Since
1983, China has carried out 4 oral health surveys using the

Oral Health Surveys-Basic Methods, which has been continu-

ously revised, as recommended by the World Health Organi-

zation (WHO).3 The data are uploaded to the WHO database,

which is convenient for international comparison and moni-

toring. This study was part of the 4th Oral Health Survey,

which investigated the oral health status of residents in

Jiangsu Province from 2015 to 2016 based on the methods and

standards described in the fifth edition of the Oral Health Sur-

veys-Basic Methods.4

Jiangsu Province, located on the eastern coast of mainland

China, covers an area of 107,000 square km5 and has a popu-

lation of approximately 80 million.6 It has the second highest

gross domestic product (GDP) with the fifth largest population

and the highest population density of all provinces and

autonomous regions of China.7 The 3rd Oral Health Survey in

Jiangsu conducted in 2005 showed that the mean decayed,

missing, filled teeth (DMFT) in children aged 5 (3.49) and
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adolescents aged 12 (0.47) were close to the national data,

whereas that in 65- to 74-year-old adults (3.81) was much

lower than the national average level. However, the filling (res-

toration) rate of dental caries in deciduous teeth (2.24%) and

permanent teeth (10.16%) was very low, especially in children

with deciduous teeth, which means that residents lacked

awareness of oral health care at that time.8 Periodontal disease

is a common and frequently occurring disease amongst resi-

dents in Jiangsu Province, and dental calculus is an important

oral health problem faced by these individuals. These findings

reveal that they did not pay enough attention to oral hygiene.

If sufficient oral health education is not in place, the burden

on dental clinics will be greater in the future.

There is a lack of data on the epidemiology of oral disease

in Jiangsu Province. Findings from this study provide an over-

view on the caries and filling rate, periodontal status, and

dentition status and restoration of residents in Jiangsu Prov-

ince, including their distribution in age, urban and rural

areas, and sex. The objectives of this study are to describe the

current status of oral health of residents in Jiangsu Province

and to analyse the prevalence of common oral diseases, the

current situation of prevention and treatment as related to

age, urban and rural areas, and sex.
Methods

Participants

The participants included 5 age groups, namely, the perma-

nent residents of urban and rural areas aged 3 to 5, 12 to 15,
Fig – Four locations sampled in this s
35 to 44, 55 to 64, and 65 to 74 in Jiangsu Province. Participants

must have lived in Jiangsu Province for more than 6 months.

This study was approved by the Ethics Committee of the Chi-

nese Stomatological Association (NO.2014−003), and written

informed consent was acquired from the participants or from

parents or guardians for minors to participate in this study.
Sampling design and sample size

The participants were selected with multistage stratified

equal capacity random sampling. First, survey districts and

counties need to be selected as the primary sampling unit.

According to population data from the 2010 census published

by the National Bureau of Statistics of China, the Jingkou and

Tinghu districts were randomly selected from all districts

(defined as urban districts) in Jiangsu Province, and Changshu

and Tongshan counties were randomly selected from all

counties or county-level cities (defined as rural districts) by

probability-proportionate-to-size sampling (Figure). Second,

3 village (neighborhood) committees, 3 middle schools, and 3

kindergarten schools were selected from each county (dis-

trict). Finally, the individual sampling process of the survey

was conducted by quota sampling, which was completed by

the staff in the county (district).

The following formula was used to estimate the sample

size:

n ¼ deff
ua

2pð1� pÞ
d2

where n is the sample size; deff is the design effect (4.5)9; p of

3- to 5-year-old and 12- to 15-year-old groups are the
urvey in Jiangsu Province, China.
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prevalence rates of dental caries in 5-year-olds and 12-year-

olds, respectively; and p of 35- to 44-year-old, 55- to 64-year-

old, and 65- to 74-year-old groups are the detection rates of

periodontal disease in 65- to 74-year-olds in the 3rd National

Oral Health Survey, which were 66.0%, 28.9%, and 86.0% in 5-

year-olds, 12-year-olds, and 65- to 74-year-olds, respec-

tively.10 The allowable relative error of the overall rate p is

controlled at 10% (15% for the 12-year-old group). Taking into

account the stratification factor (12 layers) and the nonre-

sponse rate (calculated to be 20%), the theoretical national

sample size is available. Then, equal capacity allocation was

implemented in each province. Finally, it was concluded that

theminimum sample size that should be examined in Jiangsu

Province was 5568, including 432 participants aged 3 to 5 years

old, 960 participants aged 12 to 15 years old, and 144 partici-

pants in the 35-to-44, 55-to-64, and 65-to-74 age groups.

Clinical examination

In accordance with the basic methods and standards pub-

lished in the WHO Oral Health Survey, each participant

agreed to the clinical examination. The contents included

dental status, periodontal status, and denture status.4 Chil-

dren aged 3 to 5 years were assessed only for dental status;

adolescents aged 12 to 15 years were assessed for dental sta-

tus, gingival bleeding, and dental calculi. Adults were

assessed for all the items. Moreover, amongst children and

adolescents, only the condition of the crown was examined,

but not the root. Pit and fissure sealants were examined

amongst the 12- to 15-year-old group. Portable dental chairs,

including recliner, treatment lamp, operating table, and spit-

toon, were carried to the survey sites, and the participants

were examined in a supine position. The examination was

performed by visual diagnosis combined with probing under

an artificial light source. The examination instruments

included a disposable odontoscope and a Community Peri-

odontal Index (CPI) probe, and the soft debris could be

removed with cotton swabs if necessary. Throughout the

examination process, the examiners were provided with per-

sonal protective equipment, including disposable medical

masks, hats, and rubber gloves.

Dental measures

We performed statistics according to decayed teeth (DT/dt),

missing teeth (MT/mt), filled teeth (FT/ft), and decayed, miss-

ing, filled teeth (DMFT/dmft). The mean DMFT (the mean

number of decayed, missing, filled teeth)/dmft (DMFT of

deciduous teeth)/DFR (decayed teeth with root caries and

filled root without any primary or secondary caries), the prev-

alence of dental caries (the percentage of people with dental

caries in total participants), and the filling rate of dental car-

ies (the percentage of FT/(DT+FT)) were used to indicate the

dental caries status. In addition, individuals were sorted

according to their DMFT/dmft values and, then, the one-third

of the population with the highest caries scores was selected

to calculate the mean DMFT/dmft for this subgroup. This

value is the Significant Caries Index (SiC).4 The pit and fissure

sealant rate (the percentage of participants with pit and
fissure sealants in the total population in the corresponding

group) was also recorded for the 12-year-old group.

We used the modified CPI recommended by the WHO (col-

lecting data on gingival bleeding, dental calculus, periodontal

pocket depth, and clinical attachment loss) for the periodon-

tal examination4 and counted the average number of teeth

for every clinical condition,and determined the prevalence

(the percentage of participants with the clinical condition to

the total subjects in the corresponding group), respectively.

For 12- to 15-year-old children, only gingival bleeding and

dental calculus were recorded. For the adult group, all peri-

odontal parameters were examined. All teeth (including third

molars) were part of the periodontal examination.

In the adult group, we investigated the average number of

missing teeth, the percentage of people with missing teeth,

and the proportion of edentulous (no remaining teeth) people

in the corresponding group. Similarly, we recorded the exis-

tence of dentures, including implant dentures, fixed den-

tures, removable partial dentures, complete dentures, and

substandard dentures and counted the percentage of each

denture to all participants in the corresponding group.

Quality control

The 3 examiners were qualified as dental practitioners and

engaged in oral clinical care. They received theoretical and

clinical training before the survey and all took part in an

intra-examiner consistency test of clinical examination, with

Kappa values higher than 0.80 for the DMFT index and 0.60

for periodontal pocket depths. In the course of the survey, 5%

of the participants were randomly samples for duplicate

examinations, and the average Kappa values of the DMFT

index and periodontal pocket depth were 0.91 and 0.78,

respectively.

Statistical analysis

The database was created in EpiData3.1 (EpiData Association),

and the data were input twice. After the data were verified,

the statistical analyses were performed by IBM SPSS Statistics

v. 22.0 (IBM). The Chi-square test was used to compare the

differences in rates amongst different groups. Student’s t test

and analysis of variance (normal distribution, uniform vari-

ance) or nonparametric tests (skewed distribution, uneven

variance) were used to evaluate the mean differences

amongst different groups. Statistical tests were performed at

the .05 level of significance.
Results

Participants

A total of 5701 people in Jiangsu Province participated in this

oral health survey. The population distribution is shown in

Table 1. There was no significant difference in age, sex, or

regional distribution. The nonresponse rate was 4.50%, 2.15%,

8.75%, 4.38%, and 5.63% for participants aged 3 to 5, 12 to 15,

35 to 44, 55 to 64, and 65 to 74 years, respectively.



Table 1 – Distribution of participants in the 4th Oral Health Survey in Jiangsu Province, N (%).

Age 3-5 12-15 35-44 55-64 65-74 Total

Residence location

Urban 693 (51.83) 1939 (49.54) 74 (50.68) 78 (50.98) 77 (50.99) 2861 (50.18)

Rural 644 (48.16) 1975 (50.46) 72 (49.32) 75 (49.02) 74 (49.01) 2840 (49.82)

Gender

Male 668 (49.96) 1955 (49.95) 71 (48.63) 74 (48.37) 77 (50.99) 2845 (49.90)

Female 669 (50.04) 1959 (50.05) 75 (51.37) 79 (51.63) 74 (49.01) 2856 (50.10)

Total 1337 3914 146 153 151 5701

522 f u e t a l .
Oral health status
Dental caries
Table 2 presents the prevalence of dental caries, the mean

DMFT/dmft, the SiC index, and the filling rates for the juve-

nile groups. In 3- to 5-year-olds, the prevalence of dental car-

ies in deciduous teeth was 59.69%, and the value in urban

areas was lower than that in rural areas (P = .004). The mean

dmft was 3.07, but the SiC index was 7.66 in this group. The

filling rate of deciduous teeth was only 1.88%, which is

slightly lower in rural areas than in urban areas (P = .010). In

the 12- to 15-year-old group, the prevalence of dental caries

and the mean DMFT of permanent teeth were 34.98% and

0.69%, respectively; these 2 values were significantly higher

amongst girls than amongst boys (P < .001). The SiC index of

this group was 2.03, and the filling rate was 17.53%.

Table 3 shows the status of dental caries in the adult

groups in Jiangsu Province, including coronal caries and root

caries. It can be observed that 60.44% of adults experienced

coronal caries, and the mean DMFT was 7.75, whilst 19.11% of

adults experienced root caries, and the mean DFR was 0.45.

There was no difference in gender or residential location, but

there was a significant difference amongst participants of the

3 age groups (P < .001), and these indices showed an increas-

ing trend with age. The overall filling rates of coronal caries

and root caries were 20.82% and 24.51%, respectively. The fill-

ing rate of root caries in rural areas was significantly lower

(35.43% and 6.49% in urban and rural areas, respectively).

In this study, the 12-year-old participants were also evalu-

ated for pit and fissure sealants and dental fluorosis (Table 4).

The prevalence of dental caries and the mean DMFT were

33.84% and 0.61, respectively, and the filling rate was 15.23%.

Girls experienced more dental caries than boys (P = .02,

P = .009). We found that only 3.58% of the participants had pit

and fissure sealants, and the rate in rural areas was much

higher than that in urban areas (0.21% and 6.87% in urban

and rural areas, respectively; P < .001).
Periodontal status

In 12- to 15-year-olds, periodontal status was indicated only

by gum (gingival) bleeding and dental calculus (Table 5). The

prevalence of gum bleeding on probing was 89.16%, and the

mean tooth number was 7.82, whilst 79.75% of teenagers had

dental calculus, and the mean tooth number was 6.85. The

indices above were all higher in urban areas than in rural

areas (P < .001), and the prevalence of calculus and the mean

teeth number in boys were higher than in girls (P < .001).
The prevalence of gum bleeding and the prevalence of den-

tal calculus in the 3 adult groups were high at 92.62% and

99.11%, respectively. People with periodontal pocket depth

between 4 and 5 mm accounted for 52.13%, whilst people with

periodontal pocket depth (≥6mm) accounted for only 8.50%. In

35- to 44-year-olds, 55- to 64-year-olds, and 65- to 74-year-olds,

the mean number of teeth with clinical attachment loss (CAL

≥4 mm) was 1.18, 6.04, and 6.30, respectively, and the preva-

lence was 32.19%, 76.47%, and 85.43%. There are significant dif-

ferences in these 2 values amongst different age groups, and

they both showed a tendency to increase with age (P < .001).

In addition, themean number of teeth in adult males with CAL

≥4 mm was much higher than that in females (P < .001).

Detailed periodontal data are presented in Table 6.
Denture status

The tooth loss and denture restoration status of the 35- to 44-

year-old group, 55- to 64-year-old group, and 65- to 74-year-

old group were examined. Table 7 shows that the mean num-

bers of missing teeth in the 3 groups were 0.51, 2.90, and 5.99,

respectively, showing an increasing tendency with age (P <
.001). The prevalence of tooth loss presented a similar ten-

dency. Only 1.99% of 65- to 74-year-old patients had edentu-

lous jaws. Table 7 also presents various forms of denture

restorations in these groups. Amongst them, the proportions

of participants with fixed dentures, removable partial den-

tures, and complete dentures were 26.44%, 11.11%, and

0.67%, respectively. Some of the participants (4.89%) used

informal dentures. There were no dental implants in the oral

cavity of the adult participants. Additionally, 49.64% of the

participants had missing teeth that were not replaced. In

these data, the prevalence of fixed dentures in urban areas

was higher than that in rural areas (P = .049), and the preva-

lence of missing teeth without replacment in urban areas

was lower than that in rural areas (P = .003). Additionally, the

prevalence of fixed dentures, removable partial dentures, and

substandard dentures showed an increasing trend with age,

respectively (P < .001, P < .001, P = .006).
Discussion

This study examined dental status, periodontal conditions,

dentures, of 3- to 5-year-olds, 12- to 15-year-olds, 35- to 44-

year-olds, 55- to 64-year-olds, and 65- to 74-year-olds to char-

acterise the oral health conditions of residents in Jiangsu. We

found that dental caries was still prevalent, young children



Table 2 – Dental caries status amongst people aged 3 to 5 and 12 to 15 in Jiangsu Province.

3-5 years (deciduous teeth) 12-15 years (permanent teeth)

Prevalence of dental caries/% Mean dmft SiC Filling rate/% Prevalence of dental caries/% Mean DMFT SiC Filling rate/%

Residence location

Urban 55.99* 2.99 7.65 2.42** 34.30 0.70 2.07 18.41

Rural 63.66* 3.16 7.67 1.33** 35.65 0.69 2.00 16.64

Gender

Male 57.93 3.03 7.62 2.08 30.54*** 0.55**** 1.65 15.77

Female 61.43 3.11 7.70 1.68 39.41*** 0.84**** 2.34 18.67

Total 59.69 3.07 7.66 1.88 34.98 0.69 2.03 17.53

* P = .004,
** P = .010,
*** P < .001,
**** P < .001.
dmft, decayed, missing, filled deciduous teeth; DMFT, decayed, missing, filled teeth; SiC, The Significant Caries Index，Individuals are sorted according to their DMFT values. One third of the population with the highest car-
ies scores is selected. The mean DMFT for this subgroup is calculated. This value is the SiC Index.

Table 3 – Dental caries status in adults in Jiangsu Province.

Coronal caries Root caries

Prevalence of dental caries/% Mean DMFT Filling rate/% Prevalence of dental caries/% Mean DFR Filling rate/%

Age

35-44 52.05* 4.03** 29.88 2.05*** 0.03**** 20.00

55-64 56.86* 7.15** 16.13 20.92*** 0.48**** 2.74

65-74 72.19* 11.97** 19.36 33.77*** 0.83**** 37.30

Residence location

Urban 58.52 8.03 20.68 20.52 0.56 35.43

Rural 62.44 7.47 20.95 17.65 0.35 6.49

Gender

Male 59.91 7.90 18.53 19.37 0.48 26.17

Female 61.96 7.61 22.62 18.86 0.43 22.68

Total 60.44 7.75 20.82 19.11 0.45 24.51

** P < .001,
*** P < .001,
**** P < .001.
DFR, decayed teeth with root caries and filled root without any primary or secondary caries; dmft, decayed, missing, filled deciduous teeth.
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Table 4 – Dental status and pit and fissure sealing in 12-year-old adolescents.

Dental status

Number of
participants

Prevalence of
dental caries/%

Mean DMFT Filling rate/% Pit and fissure
sealing rate/%

Residence location

Urban 483 34.37 0.62 15.67 0.21***

Rural 495 33.33 0.59 14.78 6.87***

Gender

Male 491 30.35* 0.50** 11.79 3.26

Female 487 37.37* 0.71** 17.68 3.90

Total 978 33.84 0.61 15.23 3.58

* P = .02,
** P = .009,
*** P < .001.
DMFT, decayed, missing, filled teeth.

Table 5 – Periodontal status in 12- to 15-year-old adolescents in Jiangsu Province.

Gum bleeding on probing Calculus

Teeth number Prevalence/% Teeth number Prevalence/%

Residence location

Urban 8.52* 92.75** 7.68*** 86.13****

Rural 7.13* 85.66** 6.03*** 73.54****

Gender

Male 7.80 89.21 7.314 82.2844

Female 7.84 89.12 6.394 77.2144

Total 7.82 89.16 6.85 79.75

* P < .001,
** P < .001,
*** P < .001,
**** P < .001;
4 P < .001,
44 P < .001.
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had more severe caries and most adult residents experienced

various periodontal problems. The findings can provide base-

line data for oral prevention and health care and oral health

promotion programmes, adjusted to local conditions. In addi-

tion, this study can also provide effective guidance for deci-

sion makers to set oral health goals for the next stage and

carry out the subsequent oral epidemiologic survey.

Compared with Zhejiang Province (eastern China, border-

ing Jiangsu), Hunan Province (central China), and Sichuan

Province (western China), the prevalence of deciduous caries

and the mean dmft in 3- to 5-year-olds in Jiangsu Province

were significantly lower.11-13 However, compared with first-

tier cities such as Beijing and Shanghai, these 2 values were

on the high end.14,15 Moreover, the prevalence level was still

higher than that in the Oral Health Goals for the year 2000

established by the WHO (the prevalence of dental caries in

children aged 5 <50%)2; in particular, the SiC index (7.66) was

significantly high. Notably, the prevalence of caries was sig-

nificantly higher than that in Europe.16 Children from low

socioeconomic status have a higher risk of dental caries, and

it is difficult for them to obtain dental services because China

is still a developing country.17 For a long time, Chinese

parents had the incorrect opinion that deciduous teeth would

eventually fall out and permanent teeth would replace them,

so oral prevention and treatment in children were not
important. These results demonstrate that the dental caries

status in young children in the region is still serious, and fur-

ther intervention is necessary.

In adolescents, dental caries status in Jiangsu is less preva-

lent than that in Zhejiang, Sichuan, and Shanghai.13,18,19 It is

worth noting that Jiangsu Province is one of the areas where

the National Oral Health Comprehensive Intervention Pro-

gram for Children has been implemented in China. In this

survey, the prevalence of dental caries and the mean DMFT

in children aged 12 in Jiangsu were lower than the average

value in those areas covered by the programme.20 Moreover,

an oral health survey in Jakarta, which is also located in Asia,

the capital city of Indonesia in 2016, and the 2013 United

Kingdom's Children's Dental Health Survey showed that

more 12-year-old children had permanent dental caries, and

the mean DMFT was higher than that in Jiangsu.21,22 Compar-

ing the data of oral epidemiologic surveys in 2005 and 2015, it

was found that the prevalence of dental caries (27.02% in

2005 and 33.84% in 2015) and the mean DMFT (0.47 in 2005

and 0.61 in 2015) of children aged 12 years increased. This

may be related to the rapid economic development of Jiangsu

Province between 2005 and 2015 and thus the increasing

intake of sugar. On the whole, the caries status of 12- to 15-

year-olds in Jiangsu Province was at a lower level compared

with other areas, but it still did not meet the goal of reducing



Table 6 – Periodontal status in adults in Jiangsu Province.

Gum bleeding
on probing

Calculus PD (4 mm-5mm) PD (≥6 mm) CAL Prevalence of
periodontal health/%

Teeth
number

Prevalence/% Teeth
number

Prevalence/% Teeth
number

Prevalence/% Teeth
number

Prevalence/% Teeth
number

Prevalence/%

Age

35-44 11.27 95.21 21.30 100.00 1.60 38.36 0.04 2.05 1.18* 32.19** 2.05

55-64 11.33 95.42 21.52 99.35 3.03 64.05 0.29 13.07 6.04* 76.47** 0.65

65-74 8.05 85.43 17.64 96.03 2.27 52.32 0.23 9.93 6.30* 85.43** 5.96

Residence location

Urban 10.20 93.15 19.95 99.19 2.59 55.24 0.21 10.48 4.66 65.73 1.61

Rural 10.38 91.96 20.69 98.99 2.00 48.24 0.17 6.03 4.48 65.33 3.02

Gender

Male 9.18 90.50 21.14 98.64 2.54 58.37 0.25 10.86 5.52*** 70.59 3.17

Female 11.35 94.69 19.44 99.56 2.12 46.02 0.13 6.19 3.66*** 60.62 1.33

Total 10.28 92.62 20.28 99.11 2.33 52.13 0.19 8.50 4.58 65.55 2.24

* P < .001,
** P < .001,
*** P < .001.
CAL, clinical attachment loss; PD, periodontal pocket depth.

Table 7 – Missing teeth status and denture restorations in adults (not including third molars).

Number of
missing teeth

Missing tooth
rate/%

Prevalence of
endontulism/%

Prevalence of
implant
dentures/%

Prevalence of
fixed dentures/%

Prevalence of
removable partial
dentures/%

Prevalence of
complete
dentures/%

Prevalence of
substandard
dentures/%

Prevalence of
missing teeth
without repair/%

Age

35-44 0.51# 31.51## 0.00 0.00 15.754 0.6844 0.00 0.68444 54.35

55-64 2.90# 64.71## 0.00 0.00 26.804 12.4244 0.00 5.23444 48.48

65-74 5.99# 88.08## 1.99 0.00 36.424 19.8744 1.99 8.61444 48.87

Residence location

Urban 3.13 60.24 0.40 0.00 30.12* 12.45 0.40 3.21 41.33**

Rural 3.19 63.68 1.00 0.00 21.89* 9.45 1.00 6.97 59.38**

Gender

Male 3.59 63.96 0.45 0.00 23.87 12.16 0.45 5.86 52.82

Female 2.75 59.65 0.88 0.00 28.95 10.09 0.88 3.95 46.32

Total 3.16 61.78 0.67 0.00 26.44 11.11 0.67 4.89 49.64

# P < .001,
## P < .001,
* P = .049,
** P = .003,
4 P < .001,
44 P < .001,
444 P = .006.
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the prevalence of dental caries to less than 30% by 2025, as

proposed in the China Chronic Disease Prevention and Con-

trol Program (2017-2025).23 Meanwhile, periodontal disease

was quite prevalent. The proportions of 12- to 15-year-olds

with gum bleeding on probing and dental calculus were high,

and it may be due to mixed dentition that is difficult to

clean.24 Adolescence is the transitional and critical period

from the mixed dentition to the permanent dentition, which

will establish the basis of oral health in adulthood. Therefore,

the resulting goals are to further reduce the number of

decayed teeth in children prone to caries and to lower the

rate of early periodontal problems by promoting oral hygiene

knowledge, attitudes, and behaviours.

Based on the analyses of the data of 3 adult groups, we

found that for both crown caries and root caries, the preva-

lence and the mean DMFT/DFR of the middle-aged and

elderly residents of Jiangsu Province were significantly lower

than the national averages.25,26 For periodontal health status,

the prevalence of gum bleeding and dental calculus in 35- to

44-year-olds was higher than the national average, but the

prevalence of periodontal pocket depth and CAL (≥4 mm) was

lower.27 However, we found that our results regarding CAL

(≥4 mm) were in accordance with those reported in the

United States (2009-2010).28 Therefore, similar to most areas,

periodontal disease is still a common oral problem plaguing

the middle-aged and elderly in Jiangsu Province. The edentu-

lous rate is generally regarded as the most important indica-

tor of the dental-related quality of life amongst elderly

people. In this survey, the edentulous rate of the residents

aged 65 to 74 was lower than the national value (4.5%)29

According to a 2016 survey in the United States, the edentu-

lous rate amongst 65- to 74-year-old adults in rural Colorado

was as high as 15%.30 We speculate that the low edentulous

rate in Jiangsu Province might be due to the failure to remove

many residual roots and crowns.

The filling rates of crown caries in all age groups were less

than one-third, especially in young children. Only 1.88% of

deciduous dental caries were addressed. Some studies have

demonstrated that pit and fissure sealing can effectively pre-

vent posterior pit and fissure caries in children and adoles-

cents.31 Nevertheless, of 978 children aged 12 surveyed, only

3.58% had sound pit and fissure sealants. On the one hand,

these findings reflected a common phenomenon of parents'

neglect of children's oral health problems. On the other hand,

the relevant health departments still did not provide adequate

public services for oral health. The ratio of stomatologists/den-

tists to the population in Jiangsu Province is 1:19,980, which is

far lower than the WHO's standard of 1:5000.32 For adults with

tooth loss, approximately half of them did not replace their

missing teeth or chose substandard dentures, which suggested

that the understanding of damage caused by tooth loss needs

to be strengthened. Meanwhile, the low caries filling rate and

denture restoration rate also reflected the heavy oral disease

burden in the local areas, and the primary health care in the

communities needed to be further developed.29

We can notice that the gap between urban and rural areas

still existed in the filling rates and the prevalence of missing

teeth without replacement. It might be related to the uneven

distribution of oral health resources in different areas.

Depending on the survey, more than 90% of China's dental
hospitals and preventive institutions are established at the

provincial and municipal levels.33 There was an exception

that the pit and fissure sealing rate in urban areas was lower

than that in rural areas. This might be due to the coverage of

free pit and fissure sealant programmes in the rural areas.

There are also gender differences. Dental caries status in girls

in the 12- to 15-year-old group was significantly worse than

that in boys, which may be related to the earlier eruption of

permanent teeth in girls and the longer exposure to dental

caries in the oral environment34 In addition, the age differ-

ence in the dental caries status in the adult groups may be

because the occurrence of dental caries indicates the persis-

tent and cumulative effects of dental caries over the lifetime

of a particular dentition, so it showed an increasing trend

with age. Similarly, periodontal disease is a chronic progres-

sive disease, and dental caries and periodontitis are themajor

causes of tooth loss.35

One of the global goals for oral health in 2020 set by the

WHO is to minimise the impact of dental caries on individu-

als and society and to develop strategies for the early diagno-

sis, prevention, and effective management of dental caries.36

Therefore, it is urgent to establish a sound dental disease pre-

vention system to strengthen the primary prevention of oral

diseases. For deciduous dental caries, oral health records can

now begin to be established after birth or during the mothers’

pregnancy to facilitate the monitoring of their oral health

from infancy. In addition to pit and fissure sealants, fluoride

has also been confirmed to be an effective way to prevent car-

ies,37 including fluoride toothpaste, fluoride mouthwash, and

topical fluoride agents.38 Public health departments should

further popularise and expand the coverage of these 2 ele-

mentary oral prevention measures. According to the WHO's

recommendation to adopt a comprehensive public health

prevention strategy based on common risk factors related to

periodontal disease and other systemic chronic diseases,

such as smoking, stress, and low socioeconomic status, oral

disease prevention strategies should be incorporated into the

prevention of chronic systemic diseases.39 To narrow the dif-

ferences between cities and villages, Jiangsu Province needs

to strengthen the construction of grassroots dental staff and

direct oral health resources to rural areas. Schools provide a

good environment in which to promote oral health because

they benefit nearly the whole community in the area, includ-

ing the students, school staff, and families in the commu-

nity40 Thus, oral health education centred on schools should

be strengthened to impact society. The community situation

is quite complicated. It is necessary to further explore the

community oral primary care model in combination with the

above methods to achieve early prevention, early diagnosis,

and early treatment.

In recent years, there have been few studies on oral epide-

miology in Jiangsu Province, China, so there is a lack of com-

parison of results from the same region. However, compared

with similar research, this study has a large age span and

wide coverage. The research content covers dental caries,

periodontal conditions, tooth loss and restoration, and pre-

vention. At the same time, it takes into consideration the con-

trast between urban and rural areas and gender. Therefore, it

is possible to have a more comprehensive understanding of

the current oral health status of residents in the province, so



o ra l h ea l th s ta tu s o f r e s i d en t s i n j i a ng su 527
as to make overall plans for oral public health. The strengths

of this study also include good intra-examiner reliability of

clinical examination, acceptable participation rates, and suf-

ficient sample size.

We acknowledge that there are limitations in this study.

There is the absence of data collection on socioeconomic sta-

tus, which results in the absence of that variable in the analy-

sis. A cross-sectional study can only reflect the correlation

between these factors and oral diseases, and thus a longitudi-

nal study needs to be performed to confirm the current find-

ings. While this research covers a wide range of ages and

variables, such variables as the specific teeth affected by car-

ies and periodontal disease have not been included.
Conclusions

The residents in Jiangsu Province had a high prevalence of

dental caries, especially young children. Most adolescents

and adults experienced gingival bleeding and dental calculus,

and more than half of adults had clinical attachment loss.

The low filling rate and denture restoration rate indicated

that Jiangsu Province has a heavy oral disease burden.

Accordingly, strategies and policies on oral public health

should be adjusted over time. Further, analysis of risk factors

associated with oral diseases will be carried out next and

could contribute to refining future policy.
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