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Introduction
Dental caries is a widespread non-communicable disease 
that has an impact on a child’s functional, social, and psy-
chological well-being [1]. For a long time, dental caries 
management used to concentrate on invasive restorations 
or extractions; instead, a minimally invasive approach is 
recommended nowadays [2, 3].

The concept of preventive dentistry was not adopted 
before the late 1970s; the carious lesion was treated by 
initial restorative treatment in its early stages because 
the concept of arresting caries wasn’t supported yet 
[4]. However, in early 1980s, a non-operative and more 
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Abstract
Background  Minimally invasive dentistry (MID) is a conservative approach focusing on early diagnosis and minimally 
invasive procedures to prevent the progression of carious lesions.The aim of the study was to assess the knowledge 
of minimally invasive dentistry among dental students and interns and encourage them to improve their attitudes 
towards minimally invasive pediatric dentistry (MIPD).

Methods  A validated questionnaire used to test the knowledge level of 4th, 5th years dental students and interns 
was distributed prior to an interventional lecture, followed by an educational lecture on the minimally invasive 
techniques used in pediatric dentistry and later a post-intervention questionnaire distributed to the dental students 
and interns.

Results  Almost 74% from the 183 study participants reported that they were aware of the term MIPD,73.8% of 
them had responded positively, and a higher proportion 65.6% of them knew about this through lectures.The 
study subject’s knowledge about MIPD was assessed before they attended the lecture on this topic and after the 
lecture in multiple responses, where the proportion for different procedures had increased from pre-intervention to 
post-intervention.

Conclusion  It can be concluded that the dental students and interns have an acceptable amount of knowledge on 
MIPD. However, there is a lack of knowledge on when to use these techniques and how to apply them.
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preventive approach was introduced after discovering the 
slow progression of caries [5]. As a result, it is no longer 
advisable to begin restorative treatment early in the cari-
ous process and to remove all carious tissues until caries-
resistant areas are reached [3, 6].

Prevention in childhood and monitoring the oral health 
of the child include focusing on education of care giv-
ers who are responsible on educating parents based on 
the knowledge they acquire during their training years 
[7]. Minimally invasive dentistry (MID) is a conservative 
approach focusing on early diagnosis and minimally inva-
sive procedures to prevent and arrest the progression of 
carious lesions [8]. The shift towards minimally invasive 
dentistry first appeared in Sweden, where studies showed 
a movement towards a conservative approach [9]. A 
study by Anusavice indicated the need for restorative 
treatment only if: (a) coronal caries are extending into the 
dentin; (b) there is presence of pulpal symptoms; and (c) 
patients with aesthetic, functional, or periodontal prob-
lems [10]. Moreover, Mount and Ngo discouraged using 
restorative treatment in cases of approximal caries. They 
believed that the involvement of dentin when it appears 
in a bitewing radiograph doesn’t necessarily mean the 
lesion is cavitated [11]. Preventive measures with a mini-
mally invasive approach can improve patients’ oral health 
in the long term by determining caries risk factors and 
early caries detection [12]. Upon following this approach, 
the intact dental structures will be preserved, the carious 
lesions will be arrested, and hard dental tissues will be 
remineralized [13].

Furthermore, minimally invasive treatment procedures 
involve: fluoride application (FA), fissure sealants (FS), 
resin infiltration (RI), silver diamine fluoride (SDF), Hall 
technique (HT), and atraumatic restorative treatment 
(ART). The appropriate treatment is selected according 
to the lesion’s activity, stage, and location [14].

Fluoride vehicles, such as fluoridated gels, rinses, 
and varnish, can be used to treat non-cavitated carious 
lesions [15]. While cavitated lesions can be treated with 
therapeutic sealants, SDF, RI, HT, and ART [14, 16–18]. 
Studies by Chestnutt, Ying Lam and Turska-Szybka 
proved the efficacy of fluoride varnishes (FV) in the pre-
vention of early carious lesions development [19–21]. 
The systematic review by Cabalén concluded that seal-
ants, fluoride gels and varnishes are effective treatments 
for preventing carious lesions and arresting them early 
[22]. Applying sealants in non-cavitated occlusal lesions 
reduces the nutrient availability of microbial growth, 
which will prevent lesion progression by up to 70% [23, 
24].

Silver diamine fluoride (SDF) is a minimally invasive 
treatment method approved by The U.S. Food and Drug 
Administration (FDA) since 2014. This treatment method 
involves the placement of SDF to the carious lesion to 

arrest the caries progression. It is indicated in several 
cases, including individuals with high caries risk/unco-
operative patients, active carious lesions without pulp 
involvement, dentin hypersensitivity, and molar incisor 
hypomineralisation (MIH). The side effects include black 
staining of the carious lesion, metallic taste, pulpal irrita-
tion, and soft tissue irritation [25]. In addition, based on 
the studies by Dorri and Faghihian, resin infiltration has 
shown its efficacy in cases of non-cavitated proximal car-
ies in primary and permanent teeth. Because resin fills in 
the porosity of the enamel and protects the surface from 
dental biofilm penetration, resin infiltration stops the 
carious lesion from progressing [26, 27].

Hall technique is a method that was introduced by a 
general dentist, Dr. Norna Hall. This method suggests 
the placement of fitting metal ceramic crowns using GIC 
without caries removal or tooth preparation. The princi-
ple of this technique is to isolate the carious lesion from 
the oral flora and, therefore, arrest the caries progres-
sion. It can be done without using local anesthesia, and 
it helps with non-compliant patients by providing a less 
traumatic experience [28]. Furthermore, the atraumatic 
restorative treatment (ART) approach is performed by 
removing the affected dentin by hand instruments with-
out local anesthesia administration, and the prepared 
cavity is restored with glass-ionomer cement. This is in 
contrast to the traditional approach, which using rotary 
instruments and administeration of local anesthesia. This 
approach may be used with very young patients, in pri-
mary care clinics, and with anxious children with limited 
cooperation [29, 30]. The application of these procedures 
depends on the knowledge of the practitioner, their abil-
ity to perform it, and their decision to perform the inter-
vention based on evidence.

In Saudi Arabia, a study was conducted to assess the 
knowledge and attitude among general practitioners of 
minimally invasive dentistry. It has been found that 60% 
of participants did not receive education on this topic. 
However, general practitioners who received education 
showed better knowledge and attitude in applying mini-
mally invasive methods [31]. However, there is no evi-
dence on the knowledge of the undergraduate students 
and dental interns in Saudi Arabia on minimally inva-
sive approaches and how effectively they can indicate 
this approach for carious lesions in the primary denti-
tion. High caries prevalence in Saudi Arabia necessitates 
the need for more preventive measures rather than early 
restorative intervention. Up to now, no studies have 
assessed the knowledge and practice of minimally inva-
sive procedures in pediatric dentistry among dental stu-
dents and interns. Therefore, this study will assess the 
knowledge of minimally invasive dentistry among den-
tal students and interns and encourage them to improve 
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their attitudes towards minimally invasive pediatric den-
tistry (MIPD).

Methods
Study population
An interventional, non-randomized (questionnaire-
based) study was conducted among fourth and fifth year 
dental students as well as interns at King Saud University. 
The total sample size was calculated based on the data 
obtained in a previous pilot study in which the formula 
for analysis of variance was applied in G*Power statistical 
software version 3.1.9.7 considering a significance level 
(α) = 0.05 and statistical power (1 − β) = 0.90 and it was 
estimated that a minimum sample size of 103 would be 
necessary to assess the knowledge of dental students and 
interns of minimally invasive techniques used in pediat-
ric dentistry, including diagnosis and treatment.

Data collection
A survey was constructed by two faculty members, a 
pediatric consultant and a restorative consultant from 
the Pediatric Dentistry department and Restorative Den-
tistry Department. The survey then validated by a con-
sultant specialized in dental materials and an expert 
statistician. Additionally, to assure understanding and 
clarity of the questions, a random sample of fourth- fifth-
years dental students and dental interns were selected 
before administration. The fourth- and fifth-years den-
tal students and dental interns who were involved in the 
pilot sample were not included in the study. They survey 
was used to test the knowledge level of fourth- and fifth-
years dental students as well as dental interns which was 
distributed prior to the interventional lecture (Annex 1), 
followed by a 15–20 min educational lecture on the mini-
mally invasive techniques including (brief introduction 
and definition of each technique, advantages, disadvan-
tages, indications and contraindications) that are used 
in pediatric dentistry, which was distributed prior to a 
lecture on the non-invasive techniques used in pediatric 
dentistry prepared by a consultant of the specialty. The 

dental students and interns were not given any slides or 
information prior to the pre-intervention questionnaire. 
Later, after two weeks the post-questionnaire was dis-
tributed. The questionnaire was divided into five main 
sections. The first section contains questions about the 
demographic data (e.g. age, gender, educational level). 
The second and third parts measure participants’s aware-
ness and knowledge on the minimally invasive pediatric 
dentistry (MIPD). The fourth part assesses the partici-
pants’ attitudes toward MIPD. The fifth part includes case 
scenario questions assessing clinical decision behavior 
toward MIPD.

Ethical consideration
The first page of the questionnaire will explain the pur-
pose of the study and obtain consent from participants. 
To maintain confidentiality, names were not required, 
and each student identified by a number specified for 
him/her for the pre/post questionnaire. The data was 
collected through a secure link and handled carefully 
during the collection and analysis stages. Only team 
members could access the questionnaire data, and once 
all responses have been collected, the data was securely 
saved. Ethical approval (No. E-23-8092) was obtained 
from the Institutional Review Board (IRB) and the Col-
lege of Dentistry Research Center (CDRC) at King Saud 
University, Riyadh, Saudi Arabia.

Data analysis
Data were analyzed using IBM SPSS Statistical software 
for Windows version 26.0 (IBM Corp., Armonk, N.Y., 
USA). Descriptive statistics (frequencies and percent-
ages) were used to describe the categorical variables. The 
marginal homogeneity test was used to compare the cate-
gorical data responses between pre and post-intervention 
periods. A p-value of < 0.05 was used to report the statis-
tical significance of the results.

Results
Out of 258 fourth and fifth years dental students and 
dental intern, 183 subjects participated in this study, the 
75 subjects who didn’t participate or didn’t complete the 
pre-intervention and post-intervention questionnaire 
were distributed as follow: fourth year dental student (2 
students out of 60), fifth year dental students (40 students 
out of 75), and dental interns (33 out of 123 interns). 
Almost 97% of the participants were in the age group of 
21 to 25 years, 55.7% were males, and 49.2% were in their 
internship (Table 1).

Regarding the awareness of the term minimally inva-
sive pediatric dentistry (MIPD), 73.8% of them had 
responded positively, and a higher proportion 65.6% of 
them had come to know about this through lectures in 
dental school, followed by faculty/friends (44.2%) and 

Table 1  Distribution of demographic characteristics of study 
participants (n = 183)
Characteristics No. (%)
Age groups
   21–25 177(96.7)
   26–27 6(3.3)
Gender
   Male 102(55.7)
   Female 81(44.3)
Education level
   4th year 58(31.7)
   5th year 35(19.1)
   Intern 90(49.2)
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online search/social media (30.5%) when they have asked 
to respond to different options as multiple responses. 
Most of them (91.8%) had learned now about MIPD dur-
ing their 3rd, 4th, and 5th at dental school (Table 2).

The study participant’s knowledge about MIPD was 
assessed before they attended the lecture on this topic 
and after the lecture in multiple responses, where the 
proportion for different procedures had increased from 
pre-intervention to post-intervention. For the ART 
procedure to be considered as MIPD, 59.6% of them 
responded during pre-intervention whereas 87.4% dur-
ing post-intervention, for the FV procedure to be con-
sidered as MIPD, 61.7% during pre-intervention whereas 
72.7% during post-intervention. Similarly, for the other 
four procedures (SDF, HT, PFS, the proportion of 
responses also increased from pre-intervention to post-
intervention. However, for one of the options, ‘SE & SW,' 
the proportion of responses decreased from pre-inter-
vention (39%) to post-intervention (9.3%). For another 
item of knowledge (MIPD is usually indicated in) about 
MIPD, there is a statistically significant difference in the 
proportion of responses between pre-intervention and 
post-intervention, where 51.4% of them responded as 
‘pre-operative children, anxious patients, and individuals 
with special health care need (SHCN) or limited access 
to care during pre-intervention where 70.5% of them 
responded to the similar option during post-intervention. 
Similar differences in proportions between pre- and post-
intervention responses were observed for the other two 
options. These differences in proportions are highly sta-
tistically significant (p < 0.0001) (Table 3).

The comparison of study participants’ attitude 
responses towards MIPD between pre and post-inter-
vention shows a statistically significant difference in 
responses between pre and post for one attitude state-
ment (I know the indications and contraindications 
regarding each MIPD technique) out of 6 attitude state-
ments. The proportions of the 5-point scale (strongly dis-
agree, disagree, uncertain, agree, and strongly agree) at 
pre-intervention (10.9%, 21.9%, 45.4%, 14.8%, 7.15) had 
changed to post-intervention (5.5%, 2.2%, 7.7%, 36.1% & 
48.6%) which is highly statistically significant (p < 0.0001). 
There is no statistically significant difference in the 
responses between pre-and post for the other five atti-
tude statements (Table 4).

The comparison of the study participants’ clinical deci-
sion behavior responses towards MIPD based on 6 Case 
Scenarios between pre and post-time points of interven-
tion (lecture on MIPD) shows a statistically significant 
difference in the proportion of responses to the correct 
answer for three scenarios. For the first scenario, the 
proportion of correct responses to the option (Hall tech-
nique) out of 4 options was 27.9% at pre-intervention, 
whereas it increased to 72.1% in the post-intervention 

period, for the second scenario, the proportion of correct 
responses to the option (Silver Diamine Fluoride -SDF-) 
out of 4 options, was 32.2% at pre-intervention, whereas 
it has increased to 63.9% at post-intervention period, 
for the fifth scenario, the proportion of correct response 
to the option (ART, SDF, and HT) out of 4 options, was 

Table 2  Distribution of responses towards awareness on the 
minimally invasive pediatric dentistry
Items of awareness No. (%)
Are you aware of the term minimally invasive pediatric 
dentistry (MIPD)?
   Yes 135(73.8)
   No 48(26.2)
If Yes, how did you know about MIPD? *
   Books/Journals 27(17.5)
   Conferences/Conventions 11(7.1)
   Seminars/Webinars 12(7.8)
   Online Search/Social media 47(30.5)
   Faculty/Friends 68(44.2)
   Lectures in dental school 101(65.6)
If yes, when did you learn about MIPD during your dental 
school studies? (n = 134)
   3rd year 35(26.1)
   4th year 55(41.0)
   5th year 33(24.6)
   Internship 11(8.2)
*Multiple responses

Table 3  Comparison of study participants’ responses towards 
their knowledge about MIPD between pre and post-time points 
of intervention (lecture on MIPD)
Items of knowledge Responses p-value

Pre-inter-
vention 
No. %

Post-
interven-
tion No. 
%

Which among the following proce-
dures are considered as MIPD*
   Atraumatic restorative treatment 
(ART)

109(59.6) 160(87.4) --

   Fluoride varnish (FV) 113(61.7) 133(72.7)
   Silver Diamine Fluoride (SDF) 98(53.6) 163(89.1)
   Hall technique (HT) 42(23.0) 151(82.5)
   Pit and fissure sealant (PFS) 116(63.4) 144(78.7)
   Resin infiltration (RI) 86(47.0) 149(81.4)
   Selective caries excavation (SE) 
and stepwise cries excavation (SW)

72(39.0) 17(9.3)

MIPD is usually indicated in:
   Pre-cooperative children, anxious 
patients, and individuals with 
special health care needs (SHCN) 
or limited access to care

94(51.4) 129(70.5) < 0.0001**

   Young cooperative children 21(11.5) 13(7.1)
   All pediatric dental patients 61(33.3) 39(21.3)
   Only with SHCN patients 7(3.8) 2(1.1)
*Multiple responses; ** By using the Marginal Homogeneity test
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61.7% at pre-intervention, whereas it has increased 
to 74.3% at post-intervention period which indicates 
highly statistically significant difference in the correct 
responses for these three scenarios (p = 0.007, p < 0.0001 
& p = 0;0.002). For the fourth scenario, the proportion of 
correct response to the option (Pulpectomy /Extraction) 
out of 4 options was 88% at pre-intervention, whereas it 
decreased to 79.2% in the post-intervention period, and 
this difference is statistically significant (p = 0.011). For 
the remaining two scenarios, there is no statistically sig-
nificant difference in the proportion of correct responses 
to the option (Prophylaxis, topical fluoride, and fissure 

sealants for the erupted permanent first molars and resin 
infiltration) out of 4 options between pre and post-inter-
vention period (p = 0.088, p = 0.241) (Table 5).

Discussion
Minimally invasive dentistry is a conservative approach 
to caries management, and the advantages of such tech-
niques are that they are easy, affordable, and have a pain-
less application while preserving tooth structures [32].

This study aimed to promote and improve attitudes 
toward minimally invasive dentistry by evaluating den-
tal students’ and interns’ understanding of minimally 

Table 4  Comparison of study participants’ attitude responses towards MIPD between pre and post-time points of intervention 
(lecture on MIPD)
Attitude statements Responses p-val-

ue*Pre-intervention 
No. %

Post-interven-
tion No. %

Do you think fluoride application is an effective way of preventing dental caries?
   Strongly Disagree 13(7.1) 11(6.0) 0.145
   Disagree 2(1.1) 2(1.1)
   Uncertain 6(3.3) 2(1.1)
   Agree 49(26.8) 38(20.8)
   Strongly Agree 113(61.7) 130(71.0)
Do you think G. V. Black’s “extension for prevention” is relevant for initial caries?
   Strongly Disagree 51(27.9) 67(36.6) 0.196
   Disagree 38(20.8) 41(22.4)
   Uncertain 42(23.0) 26(14.2)
   Agree 34(18.6) 27(14.8)
   Strongly Agree 18(9.8) 22(12.0)
Do you think adhesive restorative materials have helped in preserving tooth structure?
   Strongly Disagree 13(7.1) 10(5.5) 0.269
   Disagree 4(2.2) 5(2.7)
   Uncertain 13(7.1) 5(2.7)
   Agree 47(25.7) 48(26.2)
   Strongly Agree 106(57.9) 115(62.8)
Do you think caries risk assessment should be carried out for all patients?
   Strongly Disagree 11(6.0) 9(4.9) 0.105
   Disagree 8(4.4) 7(3.8)
   Uncertain 15(8.2) 5(2.7)
   Agree 54(29.5) 51(27.9)
   Strongly Agree 95(51.9) 111(60.7)
Do you think the application of pit and fissure sealants is for the larger benefit to society?
   Strongly Disagree 13(7.1) 10(5.5) 0.198
   Disagree 3(1.6) 5(2.7)
   Uncertain 11(6.0) 7(3.8)
   Agree 55(30.1) 42(23.0)
   Strongly Agree 101(55.2) 119(65.0)
I know the indications and contraindications regarding each MIPD technique
   Strongly Disagree 20(10.9) 10(5.5) < 0.0001
   Disagree 40(21.9) 4(2.2)
   Uncertain 83(45.4) 14(7.7)
   Agree 27(14.8) 66(36.1)
   Strongly Agree 13(7.1) 89(48.6)
*By using Wilcoxon sign rank test
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invasive pediatric dentistry (MIPD), using a pre-ques-
tionnaire, a post-questionnaire, and an instructive lecture 
in the College of Dentistry, King Saud University, Saudi 
Arabia. The number of study subjects was 183, and no 
difference was noted between male and female students. 
Almost 74% of the study participants had responded 

positively regarding minimally invasive dentistry, and 
a higher proportion 65.6% of them had come to know 
about it through lectures in dental school, followed by 
faculty/friends (44.2%), and most of them (91.8%) had 
learned about (MIPD) during their undergraduate stud-
ies. Similarly, 65.7% of respondents in a study conducted 

Table 5  Comparison of study participants’ clinical decision behavior responses towards MIPD based on case scenarios between pre 
and post-time points of intervention (lecture on MIPD)
Clinical Scenarios Responses p-value 

¥Pre-inter-
vention 
No. %

Post-
interven-
tion No. 
%

1. A 5-year-old healthy child with uncooperative behavior. The child is examined and is classified as high caries 
risk. Referred to restore a single carious tooth #85 with cl I (O) and cl II (D) caries, which is not pulpally involved and 
doesn’t have signs and symptoms. Choose the most appropriate treatment for this case:
   Cl I (O) + Cl II (D) composite 41(22.4) 15(8.2) 0.007
   Cl I (O) + Cl II (D) GIC 40(21.9) 14(7.7)
Hall technique* 51(27.9) 132(72.1)
   Conventional technique for placing stainless steel crown 51(27.9) 22(12.0)
2. A 4-year-old child diagnosed with attention deficit hyperactivity disorder (ADHD) can’t stop moving while on 
the dental chair. The child is examined and is classified as high caries risk. His mother complains of the cavity on 
the upper left tooth. Examination shows #64 has cl V (facial) caries, which is not pulpally involved and has no signs 
or symptoms. Choose the most appropriate treatment for this case:
   Cl V composite restoration 14(7.7) 12(6.6) < 0.0001
   Cl V GIC restoration 98(53.6) 49(26.8)
   Conventional technique for placing stainless steel crown 12(6.6) 5(2.7)
   Silver Diamine Fluoride SDF* 59(32.2) 117(63.9)
3. A 10-year-old child diagnosed with autism. The child is examined and is classified as moderate caries risk. The 
mother brought her child for the regular recall visit. The child has no new carious lesions. Choose the most ap-
propriate approach for this case:
   Prophylaxis, topical fluoride, and fissure sealants for the erupted permanent first molars* 133(72.7) 145(79.2) 0.088
   Prophylaxis, sandblasting, then applying fissure sealants for the erupted permanent first molars 13(7.1) 15(8.2)
   Prophylaxis, enameloplasty, and fissure sealants for the erupted permanent first molars 14(7.7) 7(3.8)
   No procedure is needed, and the patient will be booked for a recall visit after three months 23(12.6) 16(8.7)
4. A 6-year-old healthy but anxious child. The child is examined and is classified as high caries risk. Referred to 
restore #65. The mother reported that the child had pain and abscess related to this tooth two months ago and 
hasn’t complained of this tooth since then. Choose the most appropriate treatment for this case:
   Pulpectomy/Extraction* 161(88.0) 145(79.2) 0.011
   SDF 10(5.5) 9(4.9)
   Hall Technique 6(3.3) 17(9.3)
   ART 6(3.3) 12(6.6)
5. A 4-year-old healthy child with uncooperative behavior. The child is examined and is classified as high caries risk 
and referred to be treated under general anesthesia. Her mother complained of the long waiting time till the op-
eration day, and she is concerned that the cavities will progress more, leading to pain, and that the affected teeth 
will get more destructed. After careful case evaluation, the most appropriate approach will be:
   ART, SDF, and Hall technique* 113((61.7) 136(74.3) 0.002
   Extraction of the pulp ally involved teeth 36(19.7) 27(14.8)
ART 20(10.9) 18(9.8)
   Application of topical fluoride gel 14(7.7) 2(1.1)
6. A 12-year-old healthy child. The child complains of white spots on her frontal middle teeth. Examination showed 
that the child has mild molar-incisor hypo mineralization (MIH). The most appropriate approach in this case is:
   Composite restoration 13(7.1) 6(3.3) 0.241
   Resin infiltration* 160(87.4) 174(95.1)
   Composite veneer -- 2(1.1)
   Enameloplasty 10(5.5) 1(0.5)
*Correct answer; ¥ By using the Marginal homogeneity test
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by Al Harbi agreed to have knowledge of (minimally inva-
sive dentistry) MID during their undergraduate courses, 
in which lectures proved to be the primary source of 
knowledge for 48% of the respondents [33].

In contrast, Dixit et al. (2023) showed that only 42.2% 
of the respondents had received (MID) training during 
their undergraduate or internship years, and most of that 
training (45.2%) came through lectures [34]. In a study 
done in 2016 among general practitioners in Riyadh/
Kharj on 161 participants, 59.01% of them did not receive 
education about MIPD during their undergraduate train-
ing [31].

In comparison to the results obtained in the current 
study, it is shown that there is an improvement and an 
updated curriculum in the undergraduate studies about 
the (MIPD) in the College of Dentistry at King Saud 
University.

Moreover, an assessment of the knowledge about ART, 
FV, SDF, HT, PFS, and RI procedures to be considered 
as MIPD was done, and the proportion of responses 
had increased positively from pre-intervention to post-
intervention. However, while PFS is taught theoretically 
and clinically widely amongst dental schools, the other 
techniques, SDF, HT, and RI, were not incorporated suf-
ficiently into the clinical practice nor theoretically in 
the undergraduate studies. According to a study in the 
eastern province of Saudi Arabia, 57% of students were 
unaware of the HT [35]. Whereas in the same study, 
29.6% of students were aware of SDF, with undergradu-
ate studies contributing significantly (33.3%). On the con-
trary, Al Shamrani et al. (2020) assessed the awareness of 
the use of SDF among 252 students and interns; it was 
reported that more than half of the respondents (54.8%) 
did not know or read about anything about SDF [36]. A 
cross-sectional study was done by Moradi et al. (2021) 
on 40 participants, two of whom were only taught about 
HT and RI [37]. Furthermore, in the current study, there 
was a statistically significant difference in the proportion 
of responses between pre and post-intervention (51.4%, 
70.5%) in using MIPD as a technique indicated with pre-
operative children, anxious patients, and individuals with 
special health care need (SHCN) or limited access to 
dental care.

Minimally invasive pediatric dentistry has been shown 
to be effective in managing anxious patients, patients 
with limited access to dental care, and cases in which 
general anesthesia is not preferred due to cost or parental 
preference [38]. Ladewig et al. (2018) reported a signifi-
cant difference in anxiety levels comparing rotary instru-
ment treatments with and without local anesthetic, which 
favors the use of MIPD when indicated [39]. Moreover, 
the participants’ attitudes about MIPD showed during 
the pre-and post-intervention periods revealed statisti-
cal significance when their knowledge was assessed about 

the indications and contraindications regarding each 
MIPD technique, in which 45.4% responded uncertain in 
the pre-intervention while 36.1% and 48.6% responded 
agree and strongly agree in the post-intervention ques-
tionnaire. This can be explained by the fact that the atti-
tude toward MIPD can be improved by education and 
providing dental students and interns with the proper 
training.

Gaurav Gupta et al. (2014) conducted a study on 
interns who showed a good attitude and sufficient under-
standing of (MID). However, they didn’t practice (MID) 
much, and their behavior toward it was negative [40]. 
Kaidonis et al. (2013) suggested that students’ selection 
of materials or concepts for their future activities is also 
greatly influenced by the views of faculty members and 
institutional policies [41]. In addition, the improvement 
shown in dental students’ and interns’ attitudes toward 
MIPD in the current study after providing educational 
lecture reinforces the need to update the undergradu-
ate curriculum regarding each technique of MIPD and 
incorporate it into the clinical practice. In this study, the 
survey included six validated clinical scenarios, and there 
was a statistically significant difference in the proportion 
of accurate answers for three of the six clinical scenarios. 
However, in the fourth scenario, the proportion of cor-
rect response to the option (Pulpectomy /Extraction) 
out of 4 options was 88% at pre-intervention, whereas it 
decreased to 79.2% at post-intervention period, and this 
difference is statistically significant (p = 0.011). Charac-
terizing the patient as anxious within the presented sce-
nario may lead the participants to infer that extraction 
and pulpectomy procedures were deemed impractical 
in that context. Furthermore, the limited duration of the 
lecture amidst the students’ demanding schedules might 
have played a role in fostering misunderstandings. To 
improve decision-making in the future, ensure thorough 
communication and discussion among the instructor and 
students. Emphasize the importance of considering all 
options and their implications before choosing a treat-
ment plan. Encourage a collaborative approach where 
different perspectives are taken into account, minimiz-
ing the risk of selecting a conservative option when tradi-
tional invasive options are indicated. Continuous training 
and updates on the latest evidence-based practices can 
also contribute to better decision-making. Moreover, 
Cunningham et al. reported that dentist’s clinical deci-
sion making for the treatment of caries vary significantly 
[42]. For example, the ART approach, has been known as 
an economical and effective procedure for treating caries, 
in vulnerable population [43]. Nadar et al. reported that 
the use of ART usually depends on social and environ-
mental factors, such as: child’s age, socioeconomic sta-
tus, and the chidl’s cooperation level [44]. Thus, choosing 
the appropriate procedure is usually based on multiple 
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factors in which students and dental interns must be 
aware of when treating pediatric dental patients.

Additionally, research has been conducted by the Bra-
zilian Ministry of Education, which aimed to assess the 
integration of curricular innovations across 208 dental 
schools in alignment with public health policies. The 
findings revealed statistically significant distinctions in 
the delivery of healthcare services to society by students 
between institutions implementing up-to-date curricular 
approaches and those adhering to traditional systems. 
This underscores the potential impact of curricular inno-
vation on shaping the effectiveness of dental education 
in addressing societal health needs [45]. The limitations 
of this study may include: (1) the small sample size that 
would affect the generalizability of the findings. A larger 
sample size that covers multiple dental colleges in Saudi 
Arabia is recommended in future studies; (2) The limited 
time available to deliver a more detailed lecture about 
MIPD to the dental students and interns due to their 
schedules, which may lead to an incomplete understand-
ing of the topic by some of the participants.

Conclusion
It can be concluded that the dental students and interns 
have an acceptable amount of knowledge on (MIPD). 
However, there is a lack of knowledge on when to use 
these techniques and how to apply them, suggesting 
the need to improve the undergraduate curriculum and 
improve the knowledge and clinical training on MIPD so 
it can be implied correctly when indicated.
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