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Abstract 

Background Considered the most prevalent noncommunicable disease in childhood, dental caries is both an 
individual and a collective burden. While international guidelines highlight prevention as a major strategy for car‑
ies management in children, health professionals still struggle to implement prevention into their clinical practice. 
Further research is needed to understand the gap between the theoretical significance of dental prevention and its 
lack of implementation in the clinical setting. This systematic review aims to identify and classify factors perceived 
by health professionals to be barriers or facilitators to caries prevention in children.

Method A systematic literature search was conducted in three electronic databases (Medline, Web of Science 
and Cairn). Two researchers independently screened titles, abstracts and texts. To be selected, studies had to focus 
on barriers or facilitators to caries prevention in children and include health professionals as study participants. Quali‑
tative and quantitative studies were selected. The factors influencing caries prevention in children were sorted into 3 
main categories (clinician‑related factors, patient‑related factors, and organizational‑related factors) and then classi‑
fied according to the 14 domains of the theoretical domains framework (TDF).

Results A total of 1771 references were found by combining manual and database searches. Among them, 26 stud‑
ies met the inclusion criteria, of which half were qualitative and half were quantitative studies. Dentists (n = 12), pedia‑
tricians (n = 11), nurses (n = 9), and physicians (n = 5) were the most frequently interviewed health professionals in our 
analysis. Barriers and facilitators to caries prevention in children were categorized into 12 TDF domains. The most 
frequently reported domains were Environmental Context and Resources, Knowledge and Professional Role and Identity.

Conclusion This systematic review found that a wide range of factors influence caries prevention in children. Our 
analysis showed that barriers to pediatric oral health promotion affect all stages of the health care system. By high‑
lighting the incompatibility between the health care system’s organization and the implementation of caries preven‑
tion, this study aims to help researchers and policy‑makers design new interventions to improve children’s access 
to caries prevention.

Trial registration PROSPERO CRD42022304545.
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Background
Untreated caries in deciduous teeth affected nearly half 
a billion children worldwide in 2017 [1] and is con-
sidered the most prevalent noncommunicable disease 
in childhood [2]. In addition to the economic burden 
[3, 4], dental caries and its complications have a nega-
tive impact on family activities, children’s and parents’ 
well-being [5, 6], children’s future oral health [7, 8] and 
quality of life [9, 10]. Carious lesions result from the 
demineralization of dental hard tissues by acid pro-
duction derived from the metabolization of ferment-
able carbohydrates by specific bacteria found in dental 
plaque [11]. Dental caries is a chronic multifactorial 
disease caused by complex interactions of genetic, bio-
chemical, anatomical, social, and behavioral factors. 
Given that poor brushing leads to the development 
of dental plaque and frequent sugar intake sustains 
the metabolism of acidogenic bacteria, patient health 
behaviors are critical etiologic factors [12, 13]. Thus, 
the management strategy for dental caries is based on 
a mixed approach combining the treatment of cavitated 
and noncavitated lesions with the prevention of recur-
rence and occurrence of new lesions through the con-
trol of risk factors.

Oral health promotion in children involves to consider 
multiple determinants including the actors, the health-
care system as well as the general environment (social and 
cultural context, living environment, etc.). In this article, 
the authors are focusing on the actors and the system 
organization. At this level, oral health prevention relies 
on a comprehensive patient-centered approach in which 
clinical decision-making is based on the assessment of 
the child’s individual risk factors [14, 15]. Identifying 
the patient’s specific needs leads to the adoption of local 
measures, such as fluoride varnish application and fissure 
sealants, as well as lifestyle measures aimed at encourag-
ing twice-daily brushing and a low sugar diet [16]. Behav-
ioral measures cover a wide range of interventions, from 
chairside talks to complex educational programs built on 
chronic disease management or behavior change theories 
[17, 18]. Currently, all international guidelines [14, 16, 19] 
highlight prevention as a key strategy for caries manage-
ment in children. Although fluoride varnish and sealants 
have long proven to be effective [20, 21], some authors 
consider sugar the main etiological factor in the carious 
process [12], with findings suggesting a lower risk of den-
tal caries when free-sugar intake is less than 10% of total 
energy intake [22].

Because oral health is an integral component of over-
all health, the provision of dental preventive activi-
ties is the role and responsibility of dental professionals 
(dentists, hygienists, dental nurses, etc.) and other pri-
mary care providers involved in the child’s overall care 

(pediatricians, family physicians, nurses, social workers, 
midwives, etc.). Several studies report that family physi-
cians and pediatricians strongly recognize the importance 
of their role in children’s oral health promotion [23, 24]. 
However, their clinical practice does not appear consist-
ent with this favorable statement. According to various 
cross-sectional studies, 50 to 75% of physicians would not 
assess children’s risk for dental caries [25, 26], more than 
23% would not provide diet counseling [24, 25], and less 
than 10% would apply fluoride varnish to high caries-risk 
children [26–28]. Considering dentists, studies also indi-
cate that their daily practices do not strongly emphasize 
prevention. Practitioners report spending little time on 
patient education, which usually consists of brief general-
ist advice [29–31].

While health professionals seem to support interna-
tional guidelines for ending childhood dental caries, they 
face significant challenges in adequately integrating them 
into their daily practice. The gap between the theoretical 
importance of dental prevention and the lack of its clini-
cal implementation requires further investigation. What 
factors influence carious prevention in children accord-
ing to health professionals who participate in children’s 
oral health follow-up? A global overview of the chal-
lenges and enablers encountered by clinicians is required 
to provide relevant information that will help decision-
makers or health care teams design and implement oral 
health preventive actions. To answer this question, we 
conducted a systematic review that aimed to identify and 
classify factors perceived by health professionals to be 
barriers or facilitators to caries prevention in children.

Method
This systematic review was reported according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines (See Additional 
file  1) [32]. The study protocol was preregistered on 
PROSPERO, an international prospective register for sys-
tematic reviews (ID: CRD42022304545).

Searches
The search strategy was designed in collaboration with 
a medical librarian. Searches were conducted using two 
major biomedical databases (PubMed and Web of Sci-
ences), as well as a francophone database targeting pub-
lications in the humanities and social sciences (Cairn). 
MeSH terms were used on Medline, and free text terms 
were used on Web of Science and Cairn (see Additional 
file  2). The search was conducted with no initial time 
restriction to March 2021. Since all of the authors are 
native French speakers, francophone literature that has 
gone through a complete editing procedure has also been 
reviewed in addition to articles written in English. No 
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search of grey literature was undertaken. The collection 
was completed with hand searches of the reference lists 
of all selected studies.

Study inclusion and exclusion criteria
After duplicates were removed, two researchers (GL and 
EM) independently screened the titles and abstracts. 
Articles not considered relevant to the topic were elimi-
nated, and studies that met the inclusion criteria were 
collected in full text (consensus of the 2 researchers). In 
case of disagreement, a third reviewer (MC) was con-
sulted for arbitration. To be included, studies had to 
focus on barriers and/or facilitators to caries preven-
tion in children and include health professionals as study 
participants. In this work, barriers and facilitators were 
defined as factors that help or hinder the implementation 
of caries prevention with children by health profession-
als. Qualitative, quantitative, or mixed methods could be 
included. Conversely, because they were deemed irrele-
vant to identify barriers and facilitators to caries preven-
tion, guidelines, editorials, and protocols were excluded. 
To ensure that articles do not appear more than once in 
the analysis, literature reviews, meta-analyses, and sys-
tematic reviews were also eliminated.

In the clinical setting, oral health prevention does not 
refer to one behavior but to a set of behaviors that health 
professionals can implement in their clinical practice. It 
includes screening, risk assessment, counseling, fluoride 
varnish application, pits and fissure sealants and dental 
referral. In this regard, caries prevention consists of a 
comprehensive approach for children. It has been consid-
ered that specific prevention measures (fluoride varnish 
application, fissure sealant, etc.) could not be regarded 
as a comprehensive prevention strategy and, as such, do 
not match to the approach the authors wished to take on 
this issue. Also, they were concerned to include very spe-
cific factors that may conflict with those selected as part 
of a comprehensive approach to prevention. For these 
reasons, the research team excluded specific studies that 
covered only one aspect of oral health prevention.

Assessment of the reporting quality of methodology
The assessment of the reporting quality of the stud-
ies’ methodology was conducted independently by two 
reviewers (GL and EM) using two validated checklists. 
For qualitative studies, the authors used the Consolidated 
Criteria for Reporting Qualitative Research (COREQ) 
[33], a 32-item checklist organized into 3 domains. For 
quantitative studies, quality assessment was appraised 
with the strengthening the reporting of observational 
studies in epidemiology (STROBE) reporting guidelines 
for cross-sectional studies [34] using a 22-item checklist. 

The qualitative analysis did not influence study inclu-
sion, but it provided a critical framework for the articles 
reviewed.

Data extraction strategy
Data were extracted using the same method as for the 
study selection. Full texts were analyzed independently 
by two researchers (GL and EM) with arbitration by a 
third team member (MC) in case of disagreement. The 
data collection template included the year of publica-
tion, country of the study, primary and secondary objec-
tives of the study, study design, sample size, profession 
of respondents and main factors identified as barriers or 
facilitators to caries prevention. For quantitative studies, 
a factor was considered a barrier when at least 10% of 
participants reported it as such. This threshold value was 
decided by consensus of the research team members who 
considered 10% to be a population-wide significant por-
tion. For qualitative studies, data were collected from 
participant quotations. A factor was included when both 
investigators agreed that it was explicitly and unambigu-
ously defined in the text.

Data synthesis and presentation
Perceived barriers or enablers were classified according 
to a three-stage process. First, data were sorted based on 
the 14 domains of the theoretical domains framework 
(TDF) [35]. The TDF is a comprehensive framework 
that synthesizes 33 psychological theories related to 
behavior change and is designed to understand imple-
mentation problems. The TDF can be used to conduct 
various types of studies, including qualitative research, 
questionnaire studies, evaluations of randomized trials 
or systematic reviews. To ensure the proper use of the 
TDF in this systematic review, the authors decided to 
work according to Atkins and All’s guide [36]. Second, 
findings were classified depending on whether they were 
clinician-, patient- or organizational-related. Finally, for 
each domain, data were reorganized by theme into sev-
eral subcategories. After data extraction, several meet-
ings with the research team members were organized to 
synthesize the main factors of the initial analysis into a 
single framework. This framework was designed using a 
consensus method.

Results
Study selection and characteristics
The database research found 1768 references (Fig.  1). 
After duplicates were removed, 1710 studies were 
screened based on the title and abstract. Of these, 31 were 
selected for full text examination. After hand searches 
of the reference lists of all selected studies, 3 additional 
articles were selected. Ultimately, full text screening was 
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conducted for 34 studies. Eight were excluded (see Addi-
tional file  3), and 26 met the inclusion criteria, among 
which half were qualitative studies [30, 37–48] and half 
were quantitative studies [24, 25, 49–59]. Methodologi-
cal quality assessment did not lead to further exclusion of 
any references.

Among the included papers, 25 were reported in Eng-
lish and one in French [46]. All were published between 
2003 and 2019 in nine different countries, including the 
USA [24, 38, 39, 42, 44, 47, 51, 54, 56, 57], UK [30, 37, 

41, 45, 53], Canada [25, 58, 59], Australia [40, 43], Saudi 
Arabia [49, 50], France [46], Peru [55], Thailand [48] and 
Taiwan [52] (Table  1). Half of the articles were qualita-
tive studies using individual interviews, focus groups or a 
combination of both. The other half were cross-sectional 
studies using a self-report questionnaire. The included 
studies involved a wide range of health professionals. The 
most frequently represented professions were dentists 
(n = 12), pediatricians (n = 11), nurses (n = 9), physicians 
(n = 5), and dental hygienists or dental nurses (n = 3).

Fig. 1 PRISMA flow diagram
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Table 1 Characteristics of included studies

Author Year Country Study aim Study design Study population

Al Jameel [49] 2019 Saudi Arabia 1/ To assess the oral health knowledge 
and practice of pediatricians and pediat‑
ric residents in Riyadh
2/ To assess their adherence to Ameri‑
can Academy of Pediatrics guidelines 
for caries‑risk assessment and anticipatory 
guidance for infants and young children
3/ To assess the barriers that affect adher‑
ence to these guidelines

Cross‑sectional study
Self‑reported questionnaire

Pediatricians (n = 420)

Aljafari [37] 2015 UK 1/ To explore dental practitioners’ experi‑
ence and views in regard to providing 
preventive dental care for high caries‑risk 
children
2/ To explore their opinion on what 
is needed to promote oral health 
in that cohort

Individual interviews Dentists (n = 18)

Alshunaiber [50] 2019 Saudi Arabia To assess pediatricians’ and family physi‑
cians’ knowledge, attitude and practice 
towards infants’ oral health and early 
childhood caries in Riyadh

Cross‑sectional study
Self‑reported questionnaire

Pediatricians, Physicians (n = 202)

Bernstein [38] 2016 USA To identify facilitators and barriers 
to the integration of oral health into pedi‑
atric primary care at health centers 
to improve problem recognition, delivery 
of preventive measures, and referral 
to a dentist

Individual interviews Physicians, Nurses, Dentists, Administrative 
staff,  Othersa (n = 39)

Bernstein [39] 2017 USA 1/ To explore the opportunities 
for interprofessional collaboration (IPC) 
to improve pediatric oral health in feder‑
ally qualified health centers
2/ To identify challenges to IPC‑led 
integration of oral health prevention 
into the well‑child visit and to suggest 
strategies to overcome barriers

Individual interviews Nurses (n = 10)

Cashmore [40] 2011 Australia 1/ To explore the attitudes and beliefs 
of dental staff about the factors 
that helped or hindered the establish‑
ment and implementation of a hospital‑
based parent counselling program 
to manage existing and prevent new 
carious lesions in children
2/ To explore the influence of the pro‑
gram on the hospital’s reorientation 
to prevention

Focus groups Dentists (n = 10)

Close 2015 USA To describe the obstacles encountered 
by medical providers in North Carolina 
when incorporating preventive dental 
services into their practices as part 
of the Into the Mouths of Babies program

Cross‑sectional study
Self‑reported questionnaire

Pediatricians, Physicians, Nurses (n = 231)

Coll 2016 UK To explore the views of health visitors 
and school nurses with regard to their 
role in oral health promotion and their 
understanding of the issues surround‑
ing the delivery of effective oral health 
promotion in their daily practice

Focus group Nurses, Health visitors (n = 9)

Dima 2018 Taiwan 1/ To analyze the early childhood caries‑
related knowledge, attitude and practice 
of dentists and pediatricians
2/ To identify the pathways 
through which the knowledge and prac‑
tice of medical and dental profes‑
sionals in Taiwan affect their attitude 
toward medical office‑based caries 
prevention

Cross‑sectional study
Self‑reported questionnaire

Dentists, Pediatric dentists, Pediatricians 
(n = 301)
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Table 1 (continued)

Author Year Country Study aim Study design Study population

Elouafkaoui 2014 UK 1/ To determine if further intervention 
is required to translate the Scottish Dental 
Clinical Effectiveness Program guidance 
recommendations into practice
2/ To identify salient beliefs associated 
with recommended practice

Cross‑sectional study
Self‑reported questionnaire

Dentists (n = 87)

Graham 2003 USA 1/ To describe the structure of the oral 
health program in a university‑affiliated 
hospital
2/ To evaluate staff’s knowledge and atti‑
tudes toward oral health
3/ To propose ways to strengthen 
the incorporation of oral health preven‑
tion for children into clinical medical 
education

Individual interviews Administrative staff, Nurses, Pediatricians, 
Dentists (n = 17)

Gussy 2006 Australia To explore the oral health beliefs 
and practices of primary health care 
professionals that may act as barriers 
to the development of a model of shared 
care for the oral health of pre‑school 
children

Focus groups Nurses, Dental nurses, Dentists, Pediatri‑
cians, Physicians (n = 56)

Horowitz 2017 USA To gain an in‑depth understanding 
of dental hygienists and dentists’ perspec‑
tives regarding children’s oral health 
and what needs to be done to prevent 
early childhood caries

Focus groups
Individual interviews

Dentists, Pediatric dentists, Dental hygien‑
ists (n = 37)

Lewis 2004 USA To characterize Washington State 
pediatricians’ oral health‑related educa‑
tional needs and anticipatory guidance 
practices

Cross‑sectional study
Self‑reported questionnaire

Pediatricians (n = 271)

Lewis 2009 USA 1/ To examine the extent of pediatri‑
cians’ current oral health risk assessment 
and counselling, their perceived ability 
to perform these tasks, and their attitudes 
toward their role in oral health risk assess‑
ment and counseling
2/ To examine barriers to providing oral 
health care, including obstacles to young 
patients obtaining care from a dentist 
and the influence of the receipt of oral 
health instruction

Cross‑sectional study
Self‑reported questionnaire

Pediatricians (n = 698)

Lewney 2018 UK To explore how health visitors felt 
about providing oral health advice 
and dealing with dental issues dur‑
ing their practice

Individual interviews Nurses (n = 17)

Marquillier 2017 France To identify the levers and barriers 
to the development of formalized thera‑
peutic education programs and alterna‑
tives

Individual interviews Dentists,  Othersb (n = 15)

Nelson 2017 USA To examine how Quality through Tech‑
nology and Innovation in Pediatrics (QTIP) 
practices facilitated the adoption of Oral 
Health Interprofessional Practice into their 
primary care setting

Individual interviews Pediatricians, Nurses,  Othersc (n = 22)

Pesaressi 2014 Peru To identify the barriers that nurses 
in Lima, Peru, may experience in adopt‑
ing and implementing a primary oral 
healthcare program targeted at infants 
and their caretakers to prevent early 
childhood caries

Cross‑sectional study
Self‑administered survey

Nurses (n = 123)
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Quality of methodology reporting
For the qualitative studies retained, quality assessment 
using the COREQ checklist showed significant differ-
ences in terms of methodological quality (Additional 
file  4). Overall, the studies provided sufficient detail on 
aims, the participant selection process, data analysis 
and reporting. In contrast, more than half of the studies 

provided poor or no information on the use of a theoreti-
cal framework, interviewers’ characteristics, the relation-
ship between the research team and the participants and 
data saturation. The assessment of quantitative studies 
showed good methodological quality since most of the 
items from the STROBE checklist were mentioned for all 
studies (Additional file 5).

Table 1 (continued)

Author Year Country Study aim Study design Study population

Prakash 2006 Canada 1/ To assess the knowledge of early 
childhood caries among pediatricians 
and family physicians in Canada who 
provide well care for children younger 
than three years
2/To examine the proportions of physi‑
cians who reported performing oral 
health‑related practices during well care 
visits for this age group
3/ To determine what oral health educa‑
tion pediatricians and family physicians 
received during medical and specialty 
training
4/ To investigate the willingness of these 
professionals to support oral health pro‑
motion activities and barriers to perform‑
ing these activities

Cross‑sectional study
Self‑reported questionnaire

Pediatricians, Physicians (n = 537)

Quinonez 2014 USA To assess American Academy of Pedi‑
atrics fellows’ attitudes and practices 
related to oral screening, risk assessment, 
counseling, topical fluoride application, 
and barriers to dental visits, and examine 
changes since 2008

Cross‑sectional study
Self‑reported questionnaire

Pediatricians (n = 402)

Ruiz 2013 USA To evaluate the knowledge, comfort, 
practice behaviors, and perceived barriers 
of dental hygienists in North Carolina 
regarding their delivery of oral health pre‑
ventive services to infants and toddlers

Cross‑sectional study
Self‑reported questionnaire

Dental hygienists (n = 758)

Schroth 2013 Canada 1/ To survey dentists about their views 
on the Free First Visit program
2/ To develop an understanding 
of their attitudes and practice patterns 
relating to oral health and first visits 
among infants and toddlers

Cross‑sectional study
Self‑reported questionnaire

Dentists, Pediatric dentists (n = 375)

Stijacic 2009 Canada To report findings of a mailed survey 
study about general and pediatric den‑
tists’ practice habits related to oral health 
in early childhood

Cross sectional study
Self‑reported questionnaire

Dentists, Pediatric dentists (n = 248)

Threlfall 2007 UK To increase understanding 
about how and to whom general dental 
practitioners provide preventive advice 
to reduce caries in young children

Individual interviews Dentists (n = 93)

Vichayanrat 2013 Thailand To explore the barriers and facilitat‑
ing factors among lay health workers 
(LHWs) and primary care providers (PCPs) 
in implementing a multi‑level program 
to promote children’s oral health care 
in a rural Thai community

Individual interviews
Focus groups

Lay health workers, Dental nurses,  Othersd 
(n = 21)

a Clinic directors or medical directors or medical assistants
b Dental students, pharmacist or teaching manager in patient education or researcher
c Practice managers, receptionist, health information technology staff or certified medical assistants
d Public health officers or public health technical officers
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Findings
A wide range of factors have been identified by health 
professionals as barriers or facilitators to caries preven-
tion in children (Table 2). The factors were sorted into 3 
main categories: clinician-related factors, patient-related 
factors, and organizational-related factors. For each cate-
gory, factors were then classified according to the 14 TDF 
domains.

Clinician‑related factors
Clinician-related factors were widely discussed in the 26 
included studies. The most frequently covered belonged 
to the following TDF domains: knowledge, professional 
role and identity, belief in capabilities and beliefs about 
consequences.

Knowledge Clinicians’ lack of knowledge, especially con-
cerning guidelines [38, 39, 48, 49, 56–59], was the most 
commonly cited barrier to caries prevention. A lack of 
scientific knowledge covers various topics, such as early 
childhood caries and children’s oral health [25, 39, 41, 43, 
50, 52, 57–59], preventive activities [46, 51, 52, 55], par-
ents’ education [50] and even culture-specific oral health 
information [45]. Despite this overall lack of knowledge 
reported in many studies, professionals’ views on oral 
health and dental caries constitute two levers for oral 
health promotion. Oral health is perceived as an essential 
part of general child health [38, 39, 42, 55], and dental car-
ies is perceived as a major issue that negatively impacts 
children’s health and quality of life [43].

Professional role and identity The professional role 
and responsibility for caries prevention in children 
is a major theme in our analysis and is discussed by 
more than half of the selected articles. Data extraction 
reveals that roles are confused regarding oral health 
promotion since it is difficult to clearly understand 
which health professionals (dental or nondental) are 
responsible for it. Some respondents express a strong 
opinion on this matter, stating that oral health promo-
tion is not their role [25, 43, 45, 47, 50, 55]. In several 
studies, physicians, pediatricians and nurses argue that 
preventive dental activities are dentists’ responsibility 
[25, 47, 50]. Conversely, other papers report that some 
dental professionals do not want to see children and 
believe that early anticipatory guidance should come 
from nondental professionals who have more contact 
with young children [43, 57]. Our analysis also shows 
more moderate views, with physicians who believe that 
their role is restricted to specific preventive activities, 
such as counseling or screening [24, 50, 56]. In addi-
tion, some health professionals talk about sharing the 
responsibility for prevention with other actors in a 

better position for its implementation than themselves. 
In these cases, the responsibility is transferred to den-
tists, lay health workers, health visitors or teachers, for 
example [41, 48].

Belief about capabilities Lack of confidence about per-
forming some preventive activities or advising parents 
on their child’s oral health is reported more frequently 
by nondental professionals [24, 25, 41, 43, 45, 52, 54, 56] 
than dental professionals [40, 57–59]. However, the data 
provide conflicting information, with some respondents 
feeling confident in delivering advice to parents or in pre-
scribing fluoride supplements [48, 54, 56].

Belief about consequences The factors identified in 
this domain are mainly levers for caries prevention in 
children. Health professionals’ perception of preven-
tive activities seems to support oral health promotion 
since they are considered important [38, 43, 53, 58, 59] 
and lead to positive changes in health behaviors and chil-
dren’s health [30, 39, 40, 45, 46].

Intention Factors related to this domain are reported 
less frequently. However, several studies point to a lack 
of motivation among professionals in providing dental 
care for children [58], carrying out preventive activities 
[25, 52, 55, 57], receiving additional training regarding 
oral health and caries prevention [50, 58] or more gener-
ally changing clinical practices [47, 51, 58].

Goal In some papers, respondents question the impor-
tance of oral health prevention. In these articles, dental 
and nondental professionals state that oral health preven-
tion is not considered a priority compared to other activi-
ties [37, 41, 42, 46, 51, 54, 57].

Patient‑related factors
Eleven TDF domains report patient-related factors. The 
most frequently reported domains are knowledge, skills, 
goal and environmental context and resources.

Knowledge and skills In several studies, clinicians sug-
gest that parents’ lack of scientific knowledge on oral 
health and carious process is an important barrier to 
maintaining good oral health in children [25, 37, 39, 43, 
44]. For some of them, parents’ poor knowledge would 
explain their inability to understand the importance of 
good oral health [44, 47]. In several studies, parental 
skills are also perceived as a barrier to caries prevention. 
Health professionals explain inappropriate oral health 
habits based on parents’ lack of authority and reluctance 
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to be firm with their children [37, 39, 43, 44, 48] as well as 
their poor health and oral health literacy [38, 41–44, 47]. 
Parents are also considered unable to implement healthy 
behavior since they do not adhere to the recommenda-
tions made [30, 37, 56].

Goal Goal priority is described by health profession-
als as an important issue for the development of pre-
ventive activities. Clinicians believe that parents do not 
make oral health a priority compared to other activities 
[37–39, 43, 44]. More precisely, they think that parents 
do not perceive the need for dental care [25, 50, 56] and 
the necessity of a preventive approach to dental caries 
management [46, 51, 58, 59].

Environmental context and resources Low-income fami-
lies are seen as facing the most challenges [30, 44, 47]. 
Regardless of the characteristics of the health system, these 
families are more likely to forego dental care because of 
their inability to pay due to low resources and the absence 
of minimal dental coverage [24, 43, 44, 56]. In several qual-
itative studies, cultural factors are described as another 
element that complicates oral health promotion. The 
sociocultural background of these families would partly 
explain poor oral health practices at home as well as par-
ents’ understanding of dentists’ roles and the importance 
of good oral health [37, 43, 44, 47]. Finally, language bar-
riers are also seen as an important factor that affects the 
quality of communication and care [37, 44, 47].

Organizational‑related factors
All organizational-related factors considered in the 
analyses fall within the “Environmental Context and 
Resources” TDF domain.

Environmental context and resources Of all the TDF cat-
egories, this domain includes the largest number of fac-
tors that cover a wide range of topics. Different types of 
resources are mentioned as key obstacles in caries pre-
vention. A lack of time in clinical practice is the most fre-
quently reported factor in this review [24, 25, 30, 37–39, 
41, 42, 44, 46–50, 52, 54, 56, 58, 59]. Financial resources 
are also frequently debated, with respondents criticizing 
the lack of financial reward or reimbursement for preven-
tive activities [24, 25, 30, 37–39, 46, 47, 56, 58, 59]. Dif-
ficulties in implementing prevention activities are also 
explained by poor material resources [30, 37, 39–41, 
46–48, 58, 59] due to a lack of supplies (e.g., fluoride var-
nish, tooth brushes) or educational tools as well as insuf-
ficient human resources due to staff shortages [46, 48, 
58, 59]. The education system’s weaknesses also appear 
as a recurrent theme in the analysis. Health professionals 

complain about an overall lack of oral health training [24, 
25, 37–39, 42, 46, 48, 49, 56, 57], poor training in coun-
seling techniques [40] and insufficient continuing educa-
tion opportunities [46, 57]. Difficulty in accessing dental 
care is another major barrier cited in more than half of 
the included studies. More specifically, non-dental profes-
sionals report great difficulties in referring young children 
to dentists[24, 38, 41, 43, 47, 48, 50, 51, 54, 56] and mas-
sive waiting lists to access dental hospitals [24, 41, 43]. The 
lack of a referral system would contribute to poor access 
to dental care and prevention [46, 57]. The development 
of a partnership between clinics and dental schools or 
outside private practices would make this easier [38].

Further environmental and organizational factors can 
be added to the barriers previously described. An unfa-
vorable political environment would hinder oral health 
prevention development because of a lack of support 
from public policies [37, 48], legislative complexity [46] 
and insufficient funding [46]. Private organizations are 
presented in one study as a sensible funding option [46]. 
Concerning the health care organization, prevention pro-
grams are described as inappropriate for the way in which 
dental services and private practice operate [41, 46]. Para-
doxically, integrating prevention while maintaining the 
normal course of the service is presented as a key element 
to successfully implementing new programs [40]. Lack of 
support from the hierarchy and from peers is also seen 
as problematic in several articles [37, 46]. This is remark-
able because some respondents state that the support of 
management and all staff as well as the involvement of 
upper-level administrators is critical in setting the tone 
for clinic priorities and empowering clinical staff [38, 40]. 
At the health care team level, interprofessional collabora-
tion and communication are often criticized and consid-
ered insufficient between the different actors in charge 
of children’s oral health [37, 40–42, 44–46]. According to 
some clinicians, the organization of the health care teams 
is not correctly optimized since they are not headed by an 
“oral health champion” in charge of the leadership for the 
implementation of preventive activities [39, 42]. Health 
professionals state that leadership is crucial for the imple-
mentation and sustainability of prevention programs.

Data synthesis
The main factors from the TDF analysis were extracted 
and classified into 5 categories: “Political and social con-
text”, “Training and health systems”, “Organization of 
health care facilities”, “Team organization” and “Health 
professionals”. Figure 2 highlights the fact that barriers to 
and facilitators of caries prevention in children involve all 
stages of the health care system, from public policies to 
health professionals’ opinions.
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Fig. 2 Data synthesis



Page 17 of 21Lienhart et al. BMC Oral Health          (2023) 23:767  

Discussion
Main results
In this systematic review of 26 studies, health profession-
als reported many challenges to caries prevention in chil-
dren. The barriers identified in this systematic review are 
varied and systemic and involve all stages of the health 
care system: the political and social context, health sys-
tem organization, health care facilities organization, 
health care team organization and health profession-
als’ skills and opinions. Health professionals frequently 
point to organizational barriers, particularly lack of time, 
poor material resources, inadequate funding or reim-
bursement, insufficient oral health training and difficulty 
accessing dental care. Parents would constitute another 
obstacle to children’s oral prevention. Due to their lack of 
knowledge, parenting skills, and health literacy, they may 
not recognize their child’s oral health as a priority. Health 
professionals are also questioned because of their lack of 
dental knowledge, lack of self-confidence, and unclear 
understanding of their role in promoting oral health.

Comparison to the literature
To our knowledge, this is the first systematic review to 
investigate health professionals’ perspectives on the bar-
riers to and facilitators of caries prevention in children. In 
2017, a scoping review on a related topic was conducted 
by Harnagea et al. [60] to identify the factors that influ-
ence the integration of oral health into primary care. The 
main barriers identified in their study were very similar to 
those found in our research: a lack of political leadership 
and health care policies, lack of time, lack of staff, limited 
knowledge and competencies and insufficient oral health 
education. By applying a multilevel analysis theoretical 
framework [61], the authors also demonstrated, as we did 
in our study, that the various factors mentioned by health 
professionals involved all stages of the health care system 
(macro, meso and micro levels).

Previous quality improvement projects have been 
conducted to increase the delivery of oral health care 
and prevention within clinical practice. By improving 
payment for preventive dental services, some of these 
projects have sought to address one of the most widely 
cited barriers in our review [62–65]. These studies show 
a positive but limited impact of funding measures on 
the provision of preventive dental care. Although more 
generous payment policies are needed, they are not 
sufficient to ensure the widespread implementation of 
preventive services at the organizational and practical 
levels. Other initiatives focus on improving health pro-
fessional oral health education, which was also identified 
as a major barrier in our research [66, 67]. These stud-
ies report a moderate effect of oral health training on the 
provision of preventive dental services. Some authors 

[24, 51] even state  that there is no connection between 
prior training or knowledge in the field of oral health 
and the delivery of preventive care. Health profession-
als’ training is also a necessary but insufficient factor for 
clinical changes. These findings indicate the importance 
of actions addressing multiple barriers. Several interven-
tions [68, 69] to address various types of barriers have 
resulted in a significant improvement in the delivery of 
preventive dental services (fluoride varnish (FV) applica-
tion and dental referral). In a few months, the FV appli-
cation rate rose by more than 75% in facilities where the 
programs had been implemented. In addition to increas-
ing reimbursement and professional training, these 
projects included hiring a project manager, developing 
education brochures and posters, providing an updated 
list of local dentists, and involving care assistants to 
share the workflow.

Areas for future research
The organizational barriers identified in our study are not 
specific to oral health prevention. The same difficulties in 
prevention implementation are discussed in other system-
atic reviews focusing on different noncommunicable dis-
eases (obesity [70], diabetes [71], mental illness [72, 73], 
cardiometabolic diseases [74], and asthma [75]).

Regardless of the disease, health professionals report 
struggling with time and workload, insufficient fund-
ing, lack of staff, shortage of materials, poor collabora-
tion with specialists, inadequate training, confusion 
about roles and responsibilities, and a lack of leadership 
and management. The complexity of integrating preven-
tion into clinical practice is not specific to dental caries 
and appears to apply equally to the prevention of a wide 
range of noncommunicable diseases. This topic could be 
further investigated through another systematic review 
studying barriers and facilitators shared by different non-
communicable diseases. This research provides a com-
prehensive view of the difficulties encountered by health 
professionals and encourages policy-makers to recon-
sider the health care system’s organization to better inte-
grate prevention into patients’ care pathway.

Among all of the factors discussed in this systematic 
review, health professionals commonly mention parents 
as a barrier to effective oral health prevention for chil-
dren. Parents of children with dental caries are described 
as lacking oral health knowledge, parental skills, moti-
vation, and authority. Obesity research has shown 
that health professionals’ negative perceptions of their 
patients could affect disease management quality due to 
shorter consultations, less respectful communication, 
and a less patient-centered approach [76]. Therefore, it 
would be useful to undertake additional research to iden-
tify health professionals’ perceptions of children with 
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dental caries and their families and how these percep-
tions could influence children’s quality of care.

Our study shows that the implementation of individ-
ual caries prevention in the medical setting is a global 
issue involving numerous, varied, and systemic barri-
ers. Improving individual prevention will likely require a 
wide range of interventions addressing different types of 
factors. Therefore, the development of caries prevention 
in health care settings is likely to follow a lengthy and 
challenging implementation process. In this context, it 
appears critical that researchers and policy-makers con-
tinue to work on diversified prevention strategies, such as 
collective measures. While fluoride has long been used at 
an international level [77], other strategies are still under-
exploited and warrant further investigation. This is the 
case with several sugar-lowering measures recommended 
by the World Health Organization [2]: 1) taxation of 
sugar-sweetened beverages and foods with high free sugar 
content; 2) clear nutrition labeling about sugars contained 
in a product; and 3) regulation of marketing and advertis-
ing of food and beverages high in free sugars to children.

Strengths and limitations
The use of the theoretical domain framework (TDF) in the 
development of the data extraction and analysis template 
is one of our study’s strengths. Many different behavioral 
change theories exist, and others could have been used as 
theoretical frameworks for this study. These psychologi-
cal theories involve a wide range of constructs, and their 
complexity can sometimes make them difficult to apply in 
a research setting. In this context, selecting and applying a 
theoretical framework may be challenging for researchers. 
The TDF offers a reasonable answer to these challenges 
by providing a comprehensive and practical framework 
that synthesizes 33 psychological theories and 128 con-
structs. Developed in 2005 by Michi et al. [78], the TDF 
was modified and validated to strengthen its structure 
and content [35]. This model is now commonly used by 
researchers to assess health-related behavior and imple-
mentation problems [79]. In this review, factors were cat-
egorized following the 14 TDF domains and then sorted 
according to whether they were clinician-, patient-, or 
organization-related. This two-step method provided a 
clear understanding of the factors that affect oral health 
prevention in children. Additionally, the relevance of our 
approach is reinforced by its use in other recent system-
atic reviews studying implementation difficulties in the 
medical setting [71, 80, 81]. Another strength of our work 
is that it included studies that questioned all primary care 
professionals engaged in children’s dental health follow-
up. Moreover, our analysis provides a well-distributed 
number of studies pooling dental professionals and oth-
ers pooling nondental professionals. Our findings thus 

provide an overall view of the challenges that limit the 
implementation of pediatric caries prevention.

Regarding limitations, the search strategy was limited 
to 3 international databases with no search of the grey lit-
erature, and only articles written in English and French 
were considered for the analysis. The databases were cho-
sen after discussions with a medical librarian. Prior to the 
investigation, more databases have been explored (espe-
cially Scopus). Because the findings from Scopus contained 
an extensive number of duplicates and articles irrelevant 
to the research issue, the study was eventually restricted 
to three databases (PubMed, Web of Sciences, and Cairn). 
The exclusion of grey literature may also be regarded as an 
important constraint, since the inclusion of unpublished 
data can reduce the effect of publication biais. However, 
the variability of this literature’s editorial process does not 
always ensure reliable data. Moreover, it has been found 
that unpublished studies rarely influence the results and 
conclusions of a review [82]. For these reasons, the research 
team and the  professional librarian involved in the pro-
ject  agreed that the use of three databases, in combina-
tion with a rigorous manual search, would be sufficient 
to guarantee the quality of the research. Although a few 
references may have been overlooked, it is likely that the 
review included the most relevant references. Addition-
ally, investigators did not use specific tools for the evalua-
tion of the methodological quality of studies (such as the 
Critical Appraisal Skills Program criteria Checklists). How-
ever, a reporting quality assessment was consciously and 
independently conducted by the two main reviewers (GL 
and EM) using the COREQ and STROBE checklists. Two 
tables detailing the completion of these checklists are sup-
plied, providing a good overview of each article’s reporting 
quality strengths and weaknesses (Supplementary mate-
rial). In addition, the research team members decided 
that in quantitative studies, a factor was considered a bar-
rier when at least 10% of participants reported it as such. 
This arbitrary choice of a 10% cutoff number may be con-
sidered a methodological limitation. Given its greater sig-
nificance at a population level, a 20% threshold value may 
have seemed more reasonable. This issue was discussed 
extensively during the study design. The researchers finally 
decided to record, during the data extraction process, all 
the factors that 10 to 20% of the participants considered 
barriers. A small number of these factors were identified 
during the data analysis. The research team consequently 
chose to maintain a 10% cutoff since a 20% value would not 
change the results. Moreover, there is no consensus in the 
literature concerning this cutoff value. Finally, some critical 
components may be underrepresented in our findings. The 
methods used in the studies included in our analysis could 
have influenced the participants’ responses and led them 
to emphasize some factors more than others. The use of 
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closed-ended questions in quantitative studies means that 
the factors discussed are suggested to the participants by 
the investigators. In these studies, participants are not given 
the opportunity to cite factors that are not mentioned in the 
questionnaires. As a result, some factors are heavily cited 
in our review, which may lead to the mistaken assumption 
that some factors are more important than others when 
they are simply overrepresented in quantitative studies. 
However, our study included a significant amount of quali-
tative research, which resulted in a wide range of factors 
being discussed. To strengthen the results of this systematic 
review and address this bias, future research may conduct 
a quantitative study using the TDF questionnaire [83, 84]. 
If tailored to the context of pediatric caries prevention, this 
questionnaire could be used to independently assess the 
influence of the 14 TDF domains on clinicians’ behaviors. 
This study could help researchers identify the most rel-
evant levers for designing evidence-based interventions to 
improve health professionals’ integration of caries preven-
tion in clinical practice.

Conclusion
This systematic review identified a diverse set of bar-
riers and facilitators to caries prevention in children 
across nearly all TDF domains. Although organizational 
factors were the most frequently reported in our analy-
sis, individual factors (clinician- or patient-related) were 
also mentioned as playing an important role. This study 
emphasized the systemic character of the oral prevention 
challenge. This research aimed to provide a comprehen-
sive view of the difficulties encountered by health profes-
sionals and to encourage policy-makers to reconsider the 
organization of the health care system to better integrate 
prevention into patients’ care pathway.
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