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Background: Limited information is known about dental implementation by pediatric primary care physicians (PCPs) at the primary 
care level in China. This study aimed to explore the current status of primary oral care implementation and related influencing factors.
Methods: A cross-sectional survey was conducted among PCPs in Sichuan Province, China. Multivariable logistic regression was 
used to analyse factors associated with CRA and dental referral for high caries-risk children.
Results: A total of 504 out of 524 questionnaires remained for analysis. In all, 93.8% of PCPs reported that they usually or sometimes 
performed dental screening for children, 31.3% performed CRA, and 49.0% referred high caries-risk children to dentists. More CRA 
activities were associated with PCPs who encountered a greater number of children with caries during systematic care (adjusted OR: 
2.37, 95% CI:[1.08,5.18], had dental knowledge training by pediatric dentists (aOR: 2.26, 95% CI:[1.36, 3.75], and learned pediatric 
dental knowledge on their own (aOR: 2.87, 95% CI: [1.51, 5.45]). In addition to the above associators, a higher rate of dental referrals 
for high caries-risk children was associated with having a dental department in the same work institute (aOR: 1.72, 95% CI: [1.09, 
2.70] and having more confidence in their dental knowledge (aOR: 1.29, 95% CI: [1.04, 1.61]).
Conclusion: Paediatric PCPs commonly implement dental screening but perform fewer CRAs and dental referrals for high caries-risk 
children during systematic health management in western China. To increase CRA activities and dental referral by paediatric PCPs, 
health policymakers could encourage interdisciplinary cooperation between dental professionals and paediatric PCPs.
Keywords: caries risk assessment, dental referral, paediatric physicians, primary care, China

Background
Early childhood caries (ECC) is one of the most prevalent diseases in children worldwide, especially in low-income and 
middle-income countries.1,2 The Fourth Chinese National Oral Health Survey in 2015 reported that 71.9% of 5-year-old 
children suffered dental caries, yet 95.9% of them were untreated.3 ECC produces pain and difficulty chewing, which 
may lead to malnutrition, gastrointestinal disorders, difficulty sleeping and social interactions.4 Multiple factors con-
tribute to the prevalence of ECC, such as excessive intake of sugary food interacting with salivary Streptococcus 
mutans,5 poor oral hygiene habits, lower dental office accessibility, lower family income and other sociobehavioural 
risk factors.6 Many comprehensive interventions could be implemented to prevent ECC. Public health approaches as one 
of the interventions, including the education of parents on knowledge of dental health, promotion of parental oral-related 
behaviours, increasing dental care access, and strengthening interdisciplinary cooperation, would help to prevent the 
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common risk factors for ECC.7–10 For example, during the initial years of the Childsmile intervention programme funded 
by the Scottish government, which aimed to facilitate the provision of appropriate needs-based oral health support to 
infants and their families from the earliest age, reductions in the prevalence and morbidity of dental decay were seen in 
all socioeconomic groups.11 A study from Hong Kong also implied that educated parents with oral health knowledge in 
kindergarten may prevent ECC among preschool children.12 Multidisciplinary work, such as dental practice implementa-
tion by primary care workers addressing common risk factors, could promote even better results regarding caries 
prevention and control for younger children.13,14 The number of factors to adopt preventive dental procedures in primary 
care practices is associated with dental care implementation.15,16 Understanding the gaps in dental implementation by 
pediatric primary care physicians (PCPs) is important to establish public health strategies and multidisciplinary 
cooperative plans to improve children’s oral health from the perspective of primary care.

In China, there were 8 million 0- to 4-year-old children in 2019.17 The prevention and control of ECC for Chinese 
children are critical to contributing to a decrease in the global dental caries burden. As the Chinese economy has 
developed rapidly in recent years, sugar consumption has risen, along with living standards.18 Prevention of ECC 
remains a great challenge. Realizing this situation, the Chinese Health Committee raised the Healthy China Programme 
and Healthy Oral Action Plan 2019–2025 to emphasize the prevention of ECC in early life.19,20 The target of this Action 
Plan aimed to reduce dental caries from 34.5% in 2016 to 30% in 2025 among 12-year-old children. Meanwhile, the 
Chinese government issued the “National Children’s Oral Disease Comprehensive Intervention Project Work 
Specifications”, which requires all PCPs involved in intervention projects to be trained and obtain a physician’s medical 
licence.21,22 The government regularly monitored the effectiveness of intervention in the community health centre, such 
as PCPs’ oral health knowledge, the rate of dental screening, dental caries prevalence, and fit and sealant rate. Before 
these oral health-targeted programs, a systematic health management program, as an essential component of the National 
Public Health Services for children in China, covered all children under six years old in primary care settings.23 

According to the National Standard for Basic Public Health Services for Children, pediatric PCPs should examine, 
evaluate, give appropriate dental advice, and make necessary dental referrals for enrolled children during systematic 
health management visits.23 This project required that the rate of dental screening for children reach 90%. The 
government budget for community health centres would be curtailed if the PCPs did not pass the spot check. In 2018, 
the national coverage of systematic management for children under three reached 91.2%.24 However, no study has 
reported current dental examination-related behaviours by Chinese paediatric PCPs until now. Identifying the real 
situation of oral care implementation will help to make targeted promotion strategies.

In this study, we aimed to 1) identify the implementation of dental screening, dental caries risk assessment (CRA), 
and dental referral activities by PCPs and 2) explore the factors associated with CRA and dental referrals for high caries- 
risk children in western China.

Methods
Ethical Approval
Ethical approval was obtained from the Institutional Review Board of Stomatology School, Sichuan University (IRB 
reference number: WCHSIRB-D-2019-013). A written informed consent form was sent to the respondents to explain the 
content of the survey. Each respondent signed an electronic informed consent form.

Study Population
We conducted a cross-sectional survey to collect information about CRA and dental referral behaviours by paediatric 
PCPs in August 2021 in Chengdu, Sichuan Province, China. An electronic structured questionnaire was sent through the 
WeChat work group, which is one of the most common multipurpose platforms used for communication in China,25 of 
the Sichuan Maternal and Child Health Academic Association. Such an association is a professional academic associa-
tion gathering pediatric physicians and assistance for daily work communication in Sichuan Province. Since not all 
pediatric PCPs were in the WeChat group of the Sichuan Maternal and Child Health Academic Association, we used 
snowball sampling as an assistant sampling method.26 All active pediatric PCPs could be enrolled. To guarantee enough 
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participants, we sent questionnaires two times a week during August 2021. The sample size was calculated via the 
formula n ¼ p 1 � pð Þ Z

E
� �2, where Z is the value from the standard normal distribution reflecting the confidence level that 

will be used (Z = 1.96 for 95%) and E is the desired margin of error (E = 0.5). P is the proportion of successes in the 
population. The value of p that maximizes p(1-p) is p = 0.5. We had no information on the proportion of pediatric 
primary care patients who received dental care, so we used 0.5 to estimate the maximum sample size. Since there are no 
statistical data for pediatric PCPs, we used the number of pediatricians and general physicians for estimation. According 
to the Statistical Yearbook 2018 of the Sichuan Health Commission,27 the number of pediatricians was 6467, and the 
number of general physicians was 2745. We took 80% of them as the primary physicians (N=7370). The minimum 
sample size in this study was 366. Before the formal survey, we conducted a pilot survey among a limited population. We 
asked five paediatric PCPs and two dentists to complete the questionnaire and collect feedback. Then, we made a revision 
to ensure that the questions could be fully understood.

Measurements of Dental Screening, Caries Risk Assessment Activities, and Dental 
Referral
We measured dental screening activities by the question “Did you check dental caries for children who came for 
systematic health visits?” Likert scale options were set to the question “usual, sometimes, occasional, and never”.

The activities of CRAs were measured according to the Caries-risk Assessment Form for 0- to 3-year-olds from the 
American Academy of Pediatric Dentistry (AAPD).28 The following questions were used to collect CRA activities 
information:

Have you asked parents the following questions: 1) how often did your child eat sugary foods in a recent month; 2) does your 
child use fluoride toothpaste in a recent month; 3) did you take your child visit a dentist regularly; 4) does your child sleep with 
a bottle in a recent month, and 5) does child’s mom have any untreated dental caries. 

The options were “usual”, “sometimes”, “occasional”, and “never”. The options “usual” and “sometimes” were assigned 
a value of one; “occasional” and “never” were assigned a value of zero during analysis. Therefore, the range of the CRA score 
was 0–5. We considered the PCPs to have complete CRA activities if the cumulative scores were equal to 5, which is the 
highest score, to eliminate social desirability bias.29

The dental referral was represented by the questions

Would you refer the child to a dentist if the child was in the following situation: (1) when the child’s teeth were erupting; (2) 
when the child is approaching his/her 1st birthday; (3) when white spots were on the child’s teeth; (4) the child had dental caries 
by dental screening; (5) when the child had dentition problems; (6) when child’s parents said sleeping with a bottle; and (7) 
never brushes his teeth. 

The options “usual” and “sometimes” were assigned a value of one, and “occasional” and “never” were assigned 
a value of zero. Questions (1)(2) represent the recommended time to establish a dental home,30 (3)(6)(7) represent 
children with high caries risk, and (4)(5) represent children who have existing caries. If the cumulative scores of (3), (6), 
and (7) equal 3, we considered that the PCPs had good dental referral activities for high caries-risk children.

Covariates
According to previous studies, dental screening and referral behaviour by PCPs for high caries-risk children may be 
associated with many factors.16,31 We adjusted these variables as covariates. Demographic information included sex 
(male or female), age (18–30 y, 31–40 y, 41–50 y, or 51–60 y), education level (two-year college and below, bachelor’s, 
master’s and above), length of work (<5 y, 5–10 y, 10–15 y, 15–20 y, or >20 y), and serve children counts per week 
(continuous variable). The working environments of PCPs included work institute level (community health service 
centre, township health centres, or well-child department in hospital), work institute type (public or private), whether 
they have a dental department in the same facility (yes or no), and whether there is cooperation with another dental clinic 
(yes or no). The self-confidence of PCPs concerning their dental knowledge (not at all, some confident, normal, very 
confident, or extremely confident (scored 1–5), whether they had pediatric dental knowledge training (by dental 
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professionals, pediatric dentists, or yourself), and subjective feelings about dental referral difficulties (not at all, some 
difficult, normal, very difficult, or extremely difficult) were collected.

Furthermore, an open question, “Do you have any comments or suggestions about dental health promotion for 
children?”, was intended to collect qualitative information about dental care from the perspective of the pediatric PCP.

Statistical Analysis
Chi-squared test statistics were calculated to compare differences in demographic characteristics between those who 
performed different types of dental care activities among PCPs. Multivariable logistic regression was then used to 
analyse the associated factors for both CRA and dental referral for high caries-risk children. We used Cronbach’s alpha to 
estimate the reliability of the questionnaire and the Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy to test 
the validation before multivariable analysis. The open-ended question was used to obtain further information about the 
dental care behaviour of PCPs. Their views about dental care behaviour were identified primarily in the process of 
collating and merging.

All data were analysed using SPSS 23.0 (IBM. Co). A value of P < 0.05 was considered statistically significant.

Results
A total of 524 questionnaires were collected. A total of 504 out of 524 questionnaires were maintained for 
analysis. Participants who chose to “serve no children per week” were excluded. If the participants chose “had no dental 
department in the same work facility” and then chose “prefer dental department in the same work facility”, the following 
question was considered an illogical response and was discarded. Then, we randomly selected forty-five (9%) partici-
pants to verify the response; 2 of them corrected a few pieces of information, and 43 were confirmed. Cronbach’s alpha 
was 0.882, indicating a high-level internal scale consistency. The KMO revealed an excellent value of 0.81, and Bartlett’s 
test of sphericity value was significant (3735, p =0.000), which indicated that the sampling was adequate.

Demographic Information of the Sampled Population
There were 471 (93.5%) females out of 504 PCPs who completed the questionnaire (Table 1). Of those, most participants 
(231, 45.8%) were aged 31–40 years. Two hundred and five (47.2%) participants had a bachelor’s or above education, 
275 (55.5%) had more than ten years of work experience, 165 (32.7%) worked in community health centres, 137 (27.2%) 
worked in township health centres, and 202 (40.1%) worked in well-child departments of hospitals. The average number 
of children served by each PCP was 119 per week (SD: 114.1).

Frequency of Dental Screening, CRA and Dental Referral
Among the total samples, almost all the PCPs reported that they performed dental screening for children during 
systematic health management (93.8%). Most PCPs asked children about bottle sleep status (81.9%) and frequency of 
sugar food intake (79.8%), and fewer PCPs cared about the mother’s caries status (49%). Only 31.3% of PCPs reported 
that they “usually or sometimes” had a complete CRA. Most PCPs reported that they usually or sometimes referred 
children who already had dental caries to dentists (96.2%). For children who were at high caries risk, 88.7% of PCPs 
reported they referred the children who had white spots on their teeth to the dentist but referred less for children who had 
bottle sleep (58.9%) and did not brush their teeth yet (60.7%). No more than half (49.0%) of the respondents could refer 
all high caries-risk children to the dentist (Table 2).

Factors Associated with CRA and Dental Referral
Table 3 shows several factors associated with CRA and dental referral for high caries-risk children. Columns 2–4 
indicate that a higher rate of CRA activities was significantly associated with encountering a greater amount of caries 
during visits for systematic care (aOR: 2.37, 95% CI: 1.08–5.18), having dental knowledge training by paediatric 
dentists (aOR: 2.26, 95% CI: 1.36–3.75), and learning paediatric dental knowledge on their own (aOR: 2.87, 95% CI: 
1.51–5.45).
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Columns 5–7 indicate that a higher rate of dental referral for high caries-risk children was associated with having 
a dental department in the same work institute (aOR: 1.72, 95% CI: 1.09–2.70), a long distance from the capital city 
(aOR: 1.00, 95% CI: 1.00–1.00), usually encountering caries during well-child care visits (aOR: 1.88, 95% CI: 1.01– 
3.50), having training by a dentist (aOR: 1.86, 95% CI: 1.15–3.01), having pediatric dental knowledge training (aOR: 
1.69, 95% CI: 1.04–2.74), and having more confidence about dental knowledge (aOR: 1.29, 95% CI: 1.04–1.61).

Qualitative Information Analysis
A total of 154 responses to the open-ended questions were analysed. Most respondents showed a positive attitude 
towards dental care for children. Typical answers included the following:

Table 1 Chi-Square Analysis of Dental Care Practice in Different Demographic Groups

N Dental Screening Caries Risk assessment Referral for High 
Caries Risk Children

n (=yes) % of 
Row

P n (=Yes) % of 
Row

P n (=Yes) % of 
Row

P

Total 504 473 93.8 158 31.3 247 49.0

Sex 0.99 0.99 0.33

Male 33 31 93.9 13 2.6 16 3.2

Female 471 442 93.8 145 28.8 231 45.8

Age 0.39 0.87 0.99

18–30 y 125 116 92.8 38 7.5 61 12.1

31–40 y 231 217 93.9 71 14.1 112 22.2

41–50 y 116 110 94.8 40 7.9 59 11.7
51–60 y 32 30 93.8 9 1.8 15 3.0

Education 0.74 0.08 0.11

Two-year college and below 266 249 93.6 89 17.7 123 24.4

Bachelor 205 192 93.7 55 10.9 102 20.2
Master and above 33 32 97.0 14 2.8 22 4.4

Length of work years 0.89 0.14 0.46

≤ 5 years 84 79 94.0 25 5.0 37 7.3
5< y ≤10 145 135 93.1 38 7.5 69 13.7

10< y ≤15 116 110 94.8 38 7.5 57 11.3

15< y ≤20 59 54 91.5 22 4.4 38 7.5
> 20 y 100 95 95.0 35 6.9 46 9.1

Serve children counts per week 
(Mean±SD)

119±114.1 119±109.9 0.58 114.0±116.3 0.49 127.6±124.2 0.10

Work facility is public or private 0.72 <0.01 0.27

Public 467 437 93.6 143 28.4 221 43.8

Private 37 36 97.3 15 3.0 26 5.2

Work facility types 0.86 <0.05 0.11

Community health service centre 165 154 93.3 46 9.1 80 15.9

Township health centre 137 128 93.4 38 7.5 55 10.9

Well-child department in hospital 202 191 94.6 74 14.7 112 22.2

Notes: N: the number of PCPs who completed the questionnaire; Dental screening: the PCPs who performed dental screening for children; Caries risk assessment: the 
PCPs who performed caries risk assessment for children; Referral for high caries risk children: the PCPs who performed referral for high caries risk children.
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Dental Care Trainings and Communications

Lacking systematic paediatric dental knowledge hinders me from giving the correct information to parents. Training from 
dentists is needed. 

Table 2 Frequency of Dental Screening, Caries Risk Assessment and Dental Referral for High Caries-Risk 
Children in the Total Sample

N % of N

Total participants (N, %) 504 100

Dental screening for caries 473 93.8

Caries risk assessment (score =5) a 158 31.3
Usually, or sometimes ask about the frequency of sugar food intake 402 79.8

Usually, or sometimes check dental visit status 397 78.8

Usually, or sometimes ask about fluoride toothpaste usage 314 62.3
Usually, or sometimes ask about bottle sleep status 413 81.9

Usually, or sometimes ask about the caries status of the mother 210 41.7
Dental referral for a child who already had dental caries 485 96.2

Dental referral for high caries-risk children (score =3) a 247 49.0

Usually, or sometimes refer to a child who had bottle sleep 297 58.9
Usually, or sometimes refer to a child who did not brush their teeth yet 306 60.7

Usually, or sometimes refer to a child who has white spots on the teeth 447 88.7

Dental referral for middle-caries risk children 169 33.5
Usually, or sometimes refer to a child who had a tooth erupting 188 37.3

Usually, or sometimes refer a child near their first birthday 231 45.8

Notes: aParticipants who chose “usually” and “sometimes” scored 1. The caries risk assessment score is the cumulative score of the 
following five questions. Dental referral for high caries-risk children score is the cumulative score of the following three questions.

Table 3 Results of Multivariable Logistic Regression of Factors Associated with Caries Risk Assessment and Dental Referral for High 
Caries-Risk Children

Caries Risk 
Assessment

Referral for High Caries- 
Risk Children

aOR 95% CI P aOR 95% CI P

(1) (2) (3) (4) (5) (6) (7)
Sex 0.85 0.37–1.92 0.69 1.56 0.70–3.447 0.32

Age 0.78 0.52–1.17 0.22 0.81 0.56–1.190 0.28

Education years 0.84 0.56–1.24 0.38 1.11 0.76–1.614 0.73
Years of working 1.24 0.93–1.66 0.14 1.11 0.85–1.439 0.43

Institute (Ref: Community health service centre)

Township health centres 0.85 0.47–1.55 0.61 1.36 0.81–2.28 0.27
Well-child department in hospital 1.15 0.66–1.99 0.63 1.18 0.62–2.234 2.11

Serve children number per week 0.99 0.09–1.00 0.51 1.00 0.99–1.00 0.237

Public facilitiy (Ref: private facility) 1.16 0.51–2.63 0.72 2.13 0.92–4.95 0.10
Whether there is a dental department in the same facility (Ref: No) 1.21 0.75–1.96 0.44 1.72 1.09–2.70 <0.05

Longer distance from the capital city (Ref: closer distance from the capital city) 1.00 1.00–1.00 0.40 1.00 1.00–1.00 <0.01

Usually, encounter children with caries during well-child care visits (Ref: not usuall) 2.37 1.08–5.18 <0.05 1.88 1.01–3.50 <0.05
Ever had training by a dentist (Ref: had no training) 1.11 0.65–1.88 0.70 1.86 1.15–3.01 <0.01

Had paediatric dental knowledge training (Ref: had no training) 2.26 1.36–3.75 <0.05 1.69 1.04–2.74 <0.05
Learned dental knowledge by yourself (Ref: did not learn dental knowledge by self) 2.87 1.51–5.45 <0.05 1.61 0.963–2.69 0.07

More dental knowledge self-confidence (Ref: No confidence at all) 1.05 0.84–1.33 0.65 1.29 1.04–1.61 <0.05

Feeling difficulty to make referral (Ref: Not difficulty at all) 0.96 0.76–1.22 0.75 1.04 0.83–1.29 0.75
Intercept 0.06 <0.05 0.05 <0.05

Abbreviation: CI, confidence interval.
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Online training or face-to-face training is needed to increase professional dental care knowledge for us. 

Cooperation between physicians and dentists is needed to increase dental referral convenience. 

Primary Care Related Policy Improvements
We need more time to communicate with parents to improve their dental home care behaviours for their children. 

Covering the primary dental care for children, such as fluoride varnish, in the Primary Public Health Care Package would be 
good for children who live in areas far away from the central city. 

Concern about deciduous teeth is not emphasized by some parents. Publicizing dental care knowledge to parents should be 
implemented more to change their dental misconceptions. 

Discussion
The primary finding of this study was that dental screening by paediatric PCPs was well implemented, but CRA and 
dental referral for high caries-risk children were insufficient during systematic health management in western China. 
More CRA activities and dental referrals for high caries-risk children were associated with dental knowledge training 
performed by dental professionals among paediatric PCPs. Considering multidisciplinary cooperation between dental 
professionals and PCPs is a possible way to increase the CRA and dental referral behaviours of paediatric PCPs.

This study had several limitations. First, the main limitation was the sample representativeness issue of this study. 
The respondents were selected from the Children Health Academic Association of Sichuan Province, which made the 
result unable to represent the situation of the whole country because of the vast diversity in China, especially in more 
developed eastern areas. Second, participant bias was inevitable because we conducted an online survey through the 
WeChat work group. The persons who do not usually check their WeChat messages may miss the survey. In addition, 
the respondents who answered the questionnaire were more interested in oral health because they may have done more 
dental practice. To avoid participant bias, dental care implementation activities by PCPs during health systematic care 
should be included in the regular administrative monitoring. Depth interviews to key opinion persons may help to 
provide more information about dental care activities by PCPs. Third, dental practice information was self-reported, 
which may cause social desirability bias and memory bias.32 This may overestimate dental activities compared to 
reality. Further studies should evaluate dental implementation’s effectiveness on dental health outcomes of children. 
The early childhood caries prevention effect should be considered an indicator to evaluate dental care activities by 
PCPs.

The findings of this study indicated that dental screening was performed more often than CRA and dental referral for 
high caries-risk children, which is consistent with previous studies. A US study indicated that almost every pediatric 
provider screened for dental problems; half of them referred in at least half of well-child visits.14 Another US study 
reported that the average dental referral rate was 40%.33 In this study, five questions were used to measure CRA 
behaviours. More PCPs asked parents about sugar food intake and milk bottles to sleep, but few PCPs asked about the 
mother’s caries situation. In addition, the results showed that most PCPs refer children with mild and high caries risk to 
dentists. These situations may relate to a restriction in dental knowledge among PCPs or an inadequate workforce.34,35 

Some updated pediatric dental knowledge is not diffused on time to PCPs. The following analysis proved this 
hypothesis. We found that the PCPs who implemented more dental practices for high caries-risk children were 
associated with dental knowledge training by paediatric dental professionals, following previous studies.36,37 

Simultaneously, most PCPs mentioned training and cooperation with paediatric dentists according to open-ended 
questions. Since oral health is always neglected, health policymakers should consider increasing training to help 
PCPs acquire more oral knowledge so they pay more attention to children’s oral health, conduct more dental screenings, 
and give corresponding suggestions.

This study expanded the knowledge about the current dental practices of pediatric primary care providers in 
China. To the best of our knowledge, this was the first study identifying dental implementations by pediatric PCPs at 
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the primary care level in China. Dental health remains a public health challenge and is always neglected worldwide.38 

An integrated care approach in primary healthcare settings is a way to provide and maintain universal access to oral 
healthcare services.39 Many professional academics highlight that collaborations between oral health and medical 
professionals, along with the promotion of early visits and interventions, contribute to a reduction in ECC.40 

Therefore, understanding the gap between PCPs and dentists is important to develop further public health strategies. 
This study highlights a possible way to prevent ECC by controlling common risk factors through interdisciplinary 
cooperation in middle- and low-income countries.41 There are many reasons to encourage more CRA and dental 
referral implementation by paediatric PCPs. First, pediatric PCPs are usually the first health professionals the child 
meets in early life; they have more chances to monitor children’s dental health regularly and educate parents with 
targeted advice.42 In China, systematic health management for children aged 0–6 years is an essential component of 
national primary public health care services.43 The systematic health management for children incorporates regularly 
monitoring and evaluating children’s overall health status, providing guidance and implementing interventions that 
can maintain children’s quality of health and assessing influential factors to children’s growth and development. In 
2018, 93.6% of children under six years old were covered in systematic health management,24 which means that 
PCPs could have sustained opportunities to educate parents on the correct dental care at home and identify early 
caries signals based on CRA. Second, considering the shortage of pediatric dentists and the cost of hiring dentists to 
work with pediatric PCPs, the dental implementation by PCPs was proven to be a cost-effective feasible strategy for 
primary preventive dental care.30,44 In China, the density of dentistry personnel (per 1000 population) was approxi-
mately 0.129 in 2018, while the WHO standard was 0.2.45 There was a huge gap between the pediatric dentist supply 
and caries treatment needs. It costs too much to rely solely on dentists to prevent ECC. Notably, there are no standard 
guidelines for dental screening or CRA for paediatric PCPs, and the selected measurement variables in this study are 
drawn from the AAPD, which is not the practice guideline for Chinese PCPs. We may set a very high standard to 
measure PCP behaviours beyond the current requirements, especially for low economic areas. Health policymakers 
should consider how to eliminate the practical difficulties faced by pediatric PCPs, such as workload, performance 
evaluation, and dental knowledge limitations, to increase oral examination behaviors.

Conclusions
Compared to dental screening, caries risk assessment activities and dental referrals for high caries-risk children were 
insufficiently implemented by pediatric PCPs in western China. Health policymakers should consider supplying pre-
ventive dental knowledge training for PCPs and encourage interdisciplinary cooperation between PCPs and dental 
professionals to increase the dental implementation behaviours of paediatric PCPs.
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