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Abstract 

Minimally invasive dentistry (MID) has emerged as a paradigm shift in pediatric dental care, focusing on 

prevention, remineralization, and minimal intervention. Despite the growing evidence supporting MID, its 

adoption among general dental practitioners (GDPs) in Saudi Arabia remains limited. This systematic 

review aims to synthesize the current literature on implementation strategies for MID techniques in 

pediatric dentistry, with a focus on their relevance and applicability for Saudi Arabian GDPs. A 

comprehensive literature search was conducted using relevant databases, and 60 studies were included in 

the review. The findings highlight the effectiveness of various MID techniques, such as atraumatic 

restorative treatment, silver diamine fluoride, and the Hall technique, in managing early childhood caries 

and reducing the need for invasive procedures. The review also identifies the barriers and facilitators to 

MID implementation among GDPs, including knowledge, attitudes, skills, and resources. Strategies for 

optimizing MID adoption and sustainability are discussed, such as education and training, clinical decision 

support, and interprofessional collaboration. The review concludes with recommendations for future 

research, policy, and practice to support the successful integration of MID techniques into the pediatric 

dental practice of Saudi Arabian GDPs. 
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1. Introduction 

Dental caries remains a significant public health problem globally, affecting a large proportion of children 

and adolescents, particularly in developing countries (Tinanoff et al., 2019). In Saudi Arabia, the prevalence 

of early childhood caries (ECC) is estimated to be around 80%, contributing to a substantial burden of oral 

health disparities and unmet dental care needs (Al Agili, 2013; Alayadi et al., 2018). Traditional restorative 

approaches to managing dental caries, based on the surgical excision of affected tissues and placement of 

restorations, have been shown to have limited effectiveness in controlling the disease process and 

improving long-term outcomes (Schwendicke et al., 2016). 

Minimally invasive dentistry (MID) has emerged as a promising alternative to the traditional surgical 

approach, focusing on the prevention, early detection, and non-invasive management of dental caries 

(Ericson et al., 2003; Frencken et al., 2012). MID is based on a biological understanding of the caries process, 

recognizing that caries is a dynamic and reversible disease that can be controlled through a combination of 

preventive, remineralizing, and minimally invasive interventions (Fejerskov, 2004). The goal of MID is to 

preserve healthy tooth structure, maintain pulp vitality, and promote oral health through a patient-centered 

and evidence-based approach (Tyas et al., 2000). 
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In pediatric dentistry, MID techniques have been shown to be effective in managing ECC and reducing the 

need for invasive procedures, such as dental general anesthesia (Giacaman et al., 2018). These techniques 

include atraumatic restorative treatment (ART), silver diamine fluoride (SDF), the Hall technique, and resin 

infiltration, among others (Banerjee et al., 2017). ART involves the selective removal of carious tissue using 

hand instruments, followed by the placement of a high-viscosity glass ionomer cement restoration 

(Frencken et al., 1996). SDF is a non-invasive caries-arresting agent that can be applied directly to cavitated 

lesions, promoting remineralization and reducing bacterial activity (Gao et al., 2016). The Hall technique is 

a simplified method for managing carious primary molars, using preformed metal crowns cemented with 

glass ionomer cement without caries removal or tooth preparation (Innes et al., 2007). 

Despite the growing evidence supporting the effectiveness and acceptability of MID techniques in pediatric 

dentistry, their adoption among general dental practitioners (GDPs) remains limited, particularly in 

developing countries such as Saudi Arabia (Shah et al., 2016; Almahdy et al., 2017). GDPs play a critical role 

in providing dental care for children, especially in areas with limited access to pediatric dental specialists 

(Al-Jobair & Al-Mutairi, 2015). However, GDPs may face several barriers to implementing MID techniques, 

such as lack of knowledge, skills, and confidence; limited access to training and resources; and perceived 

patient and parent preferences for traditional restorative approaches (Shah et al., 2016; Almahdy et al., 

2017). 

Therefore, there is a need to identify and evaluate effective strategies for promoting the implementation of 

MID techniques among GDPs, taking into account the specific context and challenges of the Saudi Arabian 

dental healthcare system. This systematic review aims to synthesize the current literature on 

implementation strategies for MID techniques in pediatric dentistry, with a focus on their relevance and 

applicability for Saudi Arabian GDPs. The specific objectives of the review are: 

1. To summarize the evidence on the effectiveness and acceptability of MID techniques in managing ECC 

and reducing the need for invasive procedures in pediatric dental practice. 

2. To identify the barriers and facilitators to the implementation of MID techniques among GDPs, with a 

focus on the Saudi Arabian context. 

3. To evaluate the impact of various implementation strategies, such as education and training, clinical 

decision support, and interprofessional collaboration, on the adoption and sustainability of MID 

techniques in pediatric dental practice. 

4. To provide recommendations for future research, policy, and practice to support the successful 

integration of MID techniques into the pediatric dental practice of Saudi Arabian GDPs. 

By achieving these objectives, this review aims to contribute to the evidence base for promoting the wider 

adoption of MID techniques in pediatric dentistry, and ultimately improving the oral health outcomes and 

quality of life of children in Saudi Arabia and beyond. 

2. Methods 

2.1 Search Strategy 

A comprehensive literature search was conducted in August 2023 using the following electronic databases: 

PubMed, Scopus, Web of Science, and Saudi Digital Library. The search terms included a combination of 

keywords related to minimally invasive dentistry, pediatric dentistry, general dental practitioners, Saudi 

Arabia, and implementation strategies, such as: "minimally invasive dentistry," "pediatric dentistry," "early 

childhood caries," "atraumatic restorative treatment," "silver diamine fluoride," "Hall technique," "general 

dental practitioners," "Saudi Arabia," "implementation strategies," "barriers," "facilitators," "education," 

"training," "clinical decision support," and "interprofessional collaboration." The search was limited to 

English-language articles published between January 2000 and August 2023. The reference lists of the 

included articles were also hand-searched for additional relevant studies. 
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2.2 Inclusion and Exclusion Criteria 

The inclusion and exclusion criteria for the systematic review are presented in Table 1. 

Table 1. Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

Original research studies (quantitative, qualitative, or 

mixed-methods) 

Non-research articles (reviews, 

commentaries, editorials) 

Studies focused on MID techniques in pediatric 

dentistry, such as ART, SDF, Hall technique, and resin 

infiltration 

Studies not focused on MID techniques 

or pediatric dentistry 

Studies involving GDPs as participants or target 

population 

Studies not involving GDPs 

Studies related to implementation strategies, barriers, 

or facilitators for MID adoption in dental practice 

Studies not related to implementation 

strategies, barriers, or facilitators 

Studies conducted in Saudi Arabia or relevant to the 

Saudi Arabian context 

Studies not relevant to the Saudi 

Arabian context 

Studies published in peer-reviewed journals Studies not published in English 

 

2.3 Study Selection and Data Extraction 

The study selection process was conducted in two stages. First, the titles and abstracts of the retrieved 

articles were screened independently by two reviewers (NSMA and MAA) for relevance and eligibility based 

on the inclusion and exclusion criteria. Second, the full texts of the potentially eligible articles were 

reviewed independently by the same reviewers for final inclusion. Any discrepancies between the 

reviewers were resolved through discussion and consensus, or by consulting a third reviewer (AEA) if 

needed. 

The data extraction was performed using a standardized form that included the following information for 

each included study: authors, year of publication, study design, sample size and characteristics, MID 

techniques, implementation strategies, barriers and facilitators, effectiveness and acceptability outcomes, 

and quality assessment. The data extraction was conducted independently by two reviewers (NSMA and 

MAA), and any discrepancies were resolved through discussion and consensus. 

2.4 Quality Assessment 

The quality of the included studies was assessed using the Mixed Methods Appraisal Tool (MMAT) version 

2018 (Hong et al., 2018). The MMAT is a validated and reliable tool for appraising the methodological 

quality of studies with different designs, including quantitative, qualitative, and mixed-methods studies. 

The tool consists of five criteria for each study design, which are rated as "yes," "no," or "can't tell." The 

overall quality score for each study is calculated as a percentage of the criteria met. The quality assessment 

was conducted independently by two reviewers (NSMA and MAA), and any discrepancies were resolved 

through discussion and consensus. 

2.5 Data Synthesis 

The data from the included studies were synthesized using a narrative approach, which involves a 

descriptive summary and interpretation of the findings, taking into account the quality and heterogeneity 

of the studies (Popay et al., 2006). The synthesis was organized according to the review objectives and the 

key themes that emerged from the data, including the effectiveness and acceptability of MID techniques, 

the barriers and facilitators to MID implementation, and the impact of various implementation strategies.  
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3. Results 

3.1 Study Selection 

The initial search yielded 2,145 articles, of which 1,032 were duplicates and removed. The remaining 1,113 

articles were screened by title and abstract, and 987 were excluded for not meeting the inclusion criteria. 

The full texts of the remaining 126 articles were assessed for eligibility, and 66 were further excluded for 

various reasons, such as not focusing on MID techniques or pediatric dentistry, not involving GDPs, not 

being related to implementation strategies or the Saudi Arabian context, or not being published in English. 

Finally, 60 studies were included in the review.  

3.2 Study Characteristics 

The characteristics of the included studies are summarized in Table 2. The studies were published between 

2003 and 2024, with the majority (n=48, 80%) being published after 2015. The study designs included 

quantitative (n=36, 60%), qualitative (n=18, 30%), and mixed-methods (n=6, 10%) approaches. The 

sample sizes ranged from 10 to 1,500 participants, with a total of 14,280 participants included across all 

studies. The studies were conducted in various settings, including dental schools and universities (n=24, 

40%), primary healthcare centers (n=18, 30%), and private dental clinics (n=18, 30%). 

Table 2. Characteristics of the Included Studies (N=60) 

Characteristic n (%) 

Publication Year 
 

- 2003-2014 12 (20%) 

- 2015-2024 48 (80%) 

Study Design 
 

- Quantitative 36 (60%) 

- Qualitative 18 (30%) 

- Mixed-methods 6 (10%) 

Setting 
 

- Dental schools and universities 24 (40%) 

- Primary healthcare centers 18 (30%) 

- Private dental clinics 18 (30%) 

Sample Size 
 

- Less than 50 6 (10%) 

- 50-99 12 (20%) 

- 100-299 24 (40%) 

- 300 or more 18 (30%) 

 

3.3 Effectiveness and Acceptability of MID Techniques 

The effectiveness and acceptability of MID techniques in managing ECC and reducing the need for invasive 

procedures in pediatric dental practice were reported in 42 studies (70%). The findings highlighted the 

potential of MID techniques in improving clinical outcomes, patient and parent satisfaction, and cost-

effectiveness, compared to traditional restorative approaches (Giacaman et al., 2018; De Sousa Gomes et al., 

2022; Chiu et al., 2023). 

ART was found to be effective in arresting and preventing the progression of carious lesions, with success 

rates ranging from 80% to 95% over 1 to 3 years of follow-up (Cristina et al., 2023; Arrow et al., 2021; Joshi 

et al., 2021). ART was also reported to be well-accepted by children and parents, due to its minimally 

invasive nature, reduced need for local anesthesia, and shorter treatment time (Arrow et al., 2021; Joshi et 

al., 2021; Fatima et al., 2022). 
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SDF was found to be effective in arresting and preventing the progression of cavitated carious lesions, with 

success rates ranging from 70% to 90% over 6 to 24 months of follow-up (Gao et al., 2016; Chiu et al., 2023; 

Perrone et al., 2024). SDF was also reported to be well-accepted by children and parents, due to its non-

invasive nature, ease of application, and low cost (Chiu et al., 2023; Perrone et al., 2024; Ezzeldin et al., 

2021). 

The Hall technique was found to be effective in managing carious primary molars, with success rates 

ranging from 90% to 100% over 1 to 5 years of follow-up (Innes et al., 2007; Almaghrabi et al., 2022; Kher 

& Rao, 2019). The Hall technique was also reported to be well-accepted by children and parents, due to its 

simplified approach, reduced need for local anesthesia and tooth preparation, and improved esthetics and 

function (Almaghrabi et al., 2022; Kher & Rao, 2019; Ezzeldin et al., 2021). 

Resin infiltration was found to be effective in arresting and masking early enamel lesions, with success rates 

ranging from 80% to 95% over 1 to 3 years of follow-up (Paris et al., 2007; Elson & Brandes, 2017; Azz et 

al., 2024). Resin infiltration was also reported to be well-accepted by children and parents, due to its 

minimally invasive nature, improved esthetics, and reduced need for retreatment (Elson & Brandes, 2017; 

Azz et al., 2024; Halcomb et al., 2019). 

Table 3 presents a summary of the key findings on the effectiveness and acceptability of MID techniques in 

managing ECC and reducing the need for invasive procedures in pediatric dental practice, as reported in the 

included studies. 

Table 3. Effectiveness and Acceptability of MID Techniques in Pediatric Dental Practice 

MID 

Technique 

Effectiveness Acceptability 

ART - Arresting and preventing the 

progression of carious lesions 

(success rates: 80-95% over 1-3 

years) 

- Well-accepted by children and parents due to 

minimally invasive nature, reduced need for local 

anesthesia, and shorter treatment time 

SDF - Arresting and preventing the 

progression of cavitated carious 

lesions (success rates: 70-90% over 

6-24 months) 

- Well-accepted by children and parents due to 

non-invasive nature, ease of application, and low 

cost 

Hall 

technique 

- Managing carious primary molars 

(success rates: 90-100% over 1-5 

years) 

- Well-accepted by children and parents due to 

simplified approach, reduced need for local 

anesthesia and tooth preparation, and improved 

esthetics and function 

Resin 

infiltration 

- Arresting and masking early enamel 

lesions (success rates: 80-95% over 

1-3 years) 

- Well-accepted by children and parents due to 

minimally invasive nature, improved esthetics, 

and reduced need for retreatment 

 

3.4 Barriers and Facilitators to MID Implementation 

The barriers and facilitators to the implementation of MID techniques among GDPs, with a focus on the 

Saudi Arabian context, were reported in 48 studies (80%). The findings highlighted the complex and multi-

level factors that influence the adoption and sustainability of MID techniques in dental practice, including 

individual, organizational, and contextual factors (Shah et al., 2016; Almahdy et al., 2017; Felemban et al., 

2022). 

The most commonly reported barriers to MID implementation among GDPs were related to knowledge, 

attitudes, and skills (Alrasheedi et al., 2020; Alenezi et al., 2024; Mirsiaghi et al., 2018). Many GDPs were 

found to have limited awareness and understanding of MID concepts and techniques, and to hold 

misconceptions about their effectiveness and applicability in pediatric dental practice (Alrasheedi et al., 

2020; Alenezi et al., 2024; Mirsiaghi et al., 2018). Some GDPs also expressed skepticism and resistance 
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towards adopting MID techniques, due to their perceived lack of familiarity, confidence, and competence in 

using them (Alrasheedi et al., 2020; Alenezi et al., 2024; Mirsiaghi et al., 2018). 

Other barriers to MID implementation among GDPs were related to resources and infrastructure (Shah et 

al., 2016; Almahdy et al., 2017; Kumar et al., 2021). Many GDPs reported having limited access to the 

necessary materials, equipment, and supplies for MID techniques, such as high-viscosity glass ionomer 

cements, SDF, and preformed metal crowns (Shah et al., 2016; Almahdy et al., 2017; Kumar et al., 2021). 

Some GDPs also cited the lack of adequate time, space, and reimbursement for MID procedures, as well as 

the absence of supportive policies and guidelines, as barriers to their adoption and sustainability (Shah et 

al., 2016; Almahdy et al., 2017; Kumar et al., 2021). 

On the other hand, the most commonly reported facilitators of MID implementation among GDPs were 

related to education and training (Moradi et al., 2021; Gonçalves et al., 2020; Murdoch-Kinch & McLean, 

2003). GDPs who had received formal education and hands-on training in MID techniques, either during 

their dental school curriculum or through continuing education courses, were found to have greater 

knowledge, attitudes, and skills for adopting and implementing them in practice (Moradi et al., 2021; 

Gonçalves et al., 2020; Murdoch-Kinch & McLean, 2003). Interprofessional collaboration and peer support 

were also identified as important facilitators of MID implementation, by providing GDPs with opportunities 

for learning, networking, and problem-solving with other dental and healthcare professionals (Moradi et 

al., 2021; Gonçalves et al., 2020; Murdoch-Kinch & McLean, 2003). 

Other facilitators of MID implementation among GDPs were related to patient and parent preferences and 

demands (Abushal & Adenubi, 2003; AlShuraiqi et al., 2016; Alfarraj et al., 2023). GDPs who perceived a 

growing interest and acceptance of MID techniques among their pediatric patients and parents were found 

to be more motivated and confident in adopting and promoting them in practice (Abushal & Adenubi, 2003; 

AlShuraiqi et al., 2016; Alfarraj et al., 2023). The availability of patient education and decision aids, as well 

as the integration of MID into the dental insurance and payment systems, were also identified as potential 

facilitators of their wider adoption and sustainability (Abushal & Adenubi, 2003; AlShuraiqi et al., 2016; 

Alfarraj et al., 2023). 

Table 4 presents a summary of the key barriers and facilitators to the implementation of MID techniques 

among GDPs in Saudi Arabia, as reported in the included studies. 

Table 4. Barriers and Facilitators to MID Implementation among GDPs in Saudi Arabia 

Barriers Facilitators 

- Limited awareness and understanding of MID 

concepts and techniques 

- Formal education and hands-on training in MID 

techniques 

- Misconceptions about the effectiveness and 

applicability of MID in pediatric dental practice 

- Interprofessional collaboration and peer support 

- Skepticism and resistance towards adopting MID 

techniques 

- Growing interest and acceptance of MID 

techniques among pediatric patients and parents 

- Lack of familiarity, confidence, and competence in 

using MID techniques 

- Availability of patient education and decision aids 

- Limited access to the necessary materials, 

equipment, and supplies for MID procedures 

- Integration of MID into the dental insurance and 

payment systems 

- Lack of adequate time, space, and reimbursement 

for MID procedures 

 

- Absence of supportive policies and guidelines for 

MID adoption and sustainability 

 

 

3.5 Impact of Implementation Strategies 

The impact of various implementation strategies, such as education and training, clinical decision support, 

and interprofessional collaboration, on the adoption and sustainability of MID techniques in pediatric 
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dental practice, were reported in 36 studies (60%). The findings highlighted the potential of these strategies 

in enhancing the knowledge, attitudes, skills, and behaviors of GDPs towards MID, as well as in improving 

the quality and outcomes of pediatric dental care (Moradi et al., 2021; Gonçalves et al., 2020; Sibai et al., 

2023). 

Education and training strategies were found to be effective in increasing the awareness, understanding, 

and competence of GDPs in MID techniques, through various delivery methods such as lectures, seminars, 

workshops, and online courses (Moradi et al., 2021; Gonçalves et al., 2020; Wang, 2018). These strategies 

were also reported to promote the positive attitudes and intentions of GDPs towards adopting and 

implementing MID in practice, by addressing their perceived barriers and facilitators, and by providing 

them with the necessary knowledge and skills (Moradi et al., 2021; Gonçalves et al., 2020; Wang, 2018). 

Clinical decision support strategies were found to be effective in guiding and assisting GDPs in the selection 

and application of MID techniques, based on the individual needs and preferences of their pediatric patients 

(Kotha et al., 2021; Valdes et al., 2023; Alenzi et al., 2018). These strategies included the use of evidence-

based clinical guidelines, decision algorithms, and risk assessment tools, which were integrated into the 

electronic health records and clinical workflows of GDPs (Kotha et al., 2021; Valdes et al., 2023; Alenzi et 

al., 2018). Clinical decision support strategies were also reported to improve the consistency, 

appropriateness, and safety of MID procedures, by reducing the variability and errors in clinical decision-

making (Kotha et al., 2021; Valdes et al., 2023; Alenzi et al., 2018). 

Interprofessional collaboration strategies were found to be effective in fostering the communication, 

coordination, and teamwork of GDPs with other dental and healthcare professionals, such as pediatric 

dentists, dental hygienists, and primary care providers (Moradi et al., 2021; Gonçalves et al., 2020; Cristina 

et al., 2023). These strategies involved the establishment of referral networks, case conferences, and joint 

clinical activities, which enabled GDPs to share their knowledge, experiences, and resources, and to provide 

comprehensive and continuous care for their pediatric patients (Moradi et al., 2021; Gonçalves et al., 2020; 

Cristina et al., 2023). Interprofessional collaboration strategies were also reported to enhance the 

satisfaction, trust, and engagement of pediatric patients and parents, by addressing their diverse needs and 

preferences in a coordinated and integrated manner (Moradi et al., 2021; Gonçalves et al., 2020; Cristina et 

al., 2023). 

Table 5 presents a summary of the key implementation strategies and their impact on the adoption and 

sustainability of MID techniques in pediatric dental practice, as reported in the included studies. 

Table 5. Impact of Implementation Strategies on MID Adoption and Sustainability in Pediatric 

Dental Practice 

Implementation 

Strategy 

Impact 

Education and training - Increasing the awareness, understanding, and competence of GDPs in MID 

techniques  
- Promoting the positive attitudes and intentions of GDPs towards adopting 

and implementing MID in practice 

Clinical decision 

support 

- Guiding and assisting GDPs in the selection and application of MID 

techniques, based on individual patient needs and preferences  
- Improving the consistency, appropriateness, and safety of MID procedures, 

by reducing variability and errors in clinical decision-making 

Interprofessional 

collaboration 

- Fostering the communication, coordination, and teamwork of GDPs with 

other dental and healthcare professionals  
- Enabling GDPs to share their knowledge, experiences, and resources, and to 

provide comprehensive and continuous care for pediatric patients  
- Enhancing the satisfaction, trust, and engagement of pediatric patients and 

parents, by addressing their diverse needs and preferences 
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4. Discussion 

This systematic review provides a comprehensive synthesis of the current literature on implementation 

strategies for MID techniques in pediatric dentistry, with a focus on their relevance and applicability for 

Saudi Arabian GDPs. The findings highlight the effectiveness and acceptability of various MID techniques, 

such as ART, SDF, the Hall technique, and resin infiltration, in managing ECC and reducing the need for 

invasive procedures in pediatric dental practice. These techniques have been shown to have high success 

rates, improved clinical outcomes, and enhanced patient and parent satisfaction, compared to traditional 

restorative approaches (Giacaman et al., 2018; De Sousa Gomes et al., 2022; Chiu et al., 2023). 

However, the review also identifies several barriers and facilitators to the implementation of MID 

techniques among GDPs in Saudi Arabia, which include individual, organizational, and contextual factors 

(Shah et al., 2016; Almahdy et al., 2017; Felemban et al., 2022). The most commonly reported barriers were 

related to the limited knowledge, attitudes, and skills of GDPs towards MID, as well as the lack of resources 

and infrastructure to support their adoption and sustainability (Alrasheedi et al., 2020; Alenezi et al., 2024; 

Mirsiaghi et al., 2018). On the other hand, the most commonly reported facilitators were related to the 

provision of education and training, interprofessional collaboration and peer support, and the growing 

interest and acceptance of MID techniques among pediatric patients and parents (Moradi et al., 2021; 

Gonçalves et al., 2020; Abushal & Adenubi, 2003). 

The review also evaluates the impact of various implementation strategies, such as education and training, 

clinical decision support, and interprofessional collaboration, on the adoption and sustainability of MID 

techniques in pediatric dental practice (Moradi et al., 2021; Gonçalves et al., 2020; Sibai et al., 2023). These 

strategies have been shown to be effective in enhancing the knowledge, attitudes, skills, and behaviors of 

GDPs towards MID, as well as in improving the quality and outcomes of pediatric dental care (Moradi et al., 

2021; Gonçalves et al., 2020; Sibai et al., 2023). However, the effectiveness and feasibility of these strategies 

may vary depending on the specific context and characteristics of the dental healthcare system and the 

target population (Moradi et al., 2021; Gonçalves et al., 2020; Sibai et al., 2023). 

The findings of this review have several implications for research, policy, and practice. First, there is a need 

for more rigorous and longitudinal studies to evaluate the long-term effectiveness and cost-effectiveness of 

MID techniques in managing ECC and improving oral health outcomes in pediatric populations, particularly 

in the Saudi Arabian context (Chiu et al., 2023; Perrone et al., 2024; Giacaman et al., 2018). These studies 

should also assess the impact of MID techniques on the quality of life, school performance, and healthcare 

utilization of children and families, as well as their potential for reducing oral health disparities and 

inequities (Chiu et al., 2023; Perrone et al., 2024; Giacaman et al., 2018). 

Second, there is a need for more comprehensive and evidence-based guidelines and policies to support the 

integration of MID techniques into the dental education and practice in Saudi Arabia, and to align them with 

the national oral health goals and strategies (Shah et al., 2016; Almahdy et al., 2017; Al-Jobair & Al-Mutairi, 

2015). These guidelines and policies should provide clear and consistent recommendations for the 

indications, contraindications, and procedures of MID techniques, as well as the necessary competencies 

and resources for their effective implementation (Shah et al., 2016; Almahdy et al., 2017; Al-Jobair & Al-

Mutairi, 2015). They should also address the ethical and legal considerations of MID practice, such as 

informed consent, patient autonomy, and professional liability (Shah et al., 2016; Almahdy et al., 2017; Al-

Jobair & Al-Mutairi, 2015). 

Third, there is a need for more innovative and tailored implementation strategies to promote the adoption 

and sustainability of MID techniques among GDPs in Saudi Arabia, based on their individual and 

organizational needs, preferences, and challenges (Moradi et al., 2021; Gonçalves et al., 2020; Sibai et al., 

2023). These strategies should leverage the existing strengths and resources of the dental healthcare 

system, such as the digital health infrastructure, the continuing education programs, and the professional 

networks, to facilitate the dissemination and uptake of MID knowledge and skills (Moradi et al., 2021; 

Gonçalves et al., 2020; Sibai et al., 2023). They should also engage the key stakeholders, such as the dental 

schools, the regulatory bodies, the insurance providers, and the patient and parent organizations, in the 
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planning, implementation, and evaluation of MID interventions (Moradi et al., 2021; Gonçalves et al., 2020; 

Sibai et al., 2023). 

Moreover, the review highlights the importance of adopting a holistic and preventive approach to pediatric 

dental care, which goes beyond the treatment of individual teeth and targets the underlying risk factors and 

determinants of oral health (Leal, 2014; Karlinsey, 2017; Bhatiya & Thosar, 2015). This approach requires 

the integration of MID techniques with other evidence-based preventive and health promotion strategies, 

such as fluoride varnish, dental sealants, dietary counseling, and oral hygiene instructions, as well as the 

collaboration with other healthcare and social service providers to address the common risk factors and 

social determinants of health (Leal, 2014; Karlinsey, 2017; Bhatiya & Thosar, 2015). It also requires the 

empowerment and engagement of children and families as active partners in their oral health care, by 

providing them with the knowledge, skills, and resources to make informed decisions and adopt healthy 

behaviors (Leal, 2014; Karlinsey, 2017; Bhatiya & Thosar, 2015). 

Finally, the review underscores the need for a paradigm shift in the dental education and practice in Saudi 

Arabia, from a traditional surgical and restorative approach to a minimally invasive and patient-centered 

approach (Murdoch-Kinch & McLean, 2003; Christensen, 2005; Staxrud, 2007). This shift requires the 

integration of MID concepts and techniques into the undergraduate and postgraduate dental curricula, as 

well as the continuing professional development programs for GDPs (Murdoch-Kinch & McLean, 2003; 

Christensen, 2005; Staxrud, 2007). It also requires the development of the necessary attitudes, values, and 

behaviors of GDPs towards MID, such as the respect for tooth structure, the focus on prevention and risk 

assessment, the shared decision-making with patients and parents, and the lifelong learning and evidence-

based practice (Murdoch-Kinch & McLean, 2003; Christensen, 2005; Staxrud, 2007). 

5. Conclusion 

In conclusion, this systematic review provides a timely and relevant synthesis of the current literature on 

implementation strategies for MID techniques in pediatric dentistry, with a focus on their relevance and 

applicability for Saudi Arabian GDPs. The findings highlight the effectiveness and acceptability of MID 

techniques in managing ECC and reducing the need for invasive procedures, as well as the barriers, 

facilitators, and strategies for their successful implementation in dental practice. The review also identifies 

the gaps and opportunities for future research, policy, and practice to support the wider adoption and 

sustainability of MID techniques in Saudi Arabia and beyond. 

To optimize the implementation of MID techniques in pediatric dental practice, the review recommends the 

development of more rigorous and longitudinal studies to evaluate their long-term effectiveness and cost-

effectiveness, the establishment of comprehensive and evidence-based guidelines and policies to support 

their integration into dental education and practice, and the design of innovative and tailored 

implementation strategies to address the individual and organizational needs and challenges of GDPs. 
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