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Abstract

Purpose: Premature primary tooth loss in primary and mixed dentition can cause malocclusions in permanent dentition. Children
with primary and mixed dentitions require space maintainers to prevent malocclusions. The purpose of this study was to evaluate
the level of parental awareness regarding the use of space maintainers, oral hygiene practices, and the significance of primary
teeth.

Materials and Methods: In this descriptive cross-sectional study, a survey comprising 20 questions and four primary categories,
which were 1) sociodemographic data, 2) parental awareness regarding oral hygiene habits, 3) recognition of the significance of
primary teeth and the children’s previous tooth extraction experience, and 4) knowledge about the use of space maintainers, was
utilized. The survey was administered to 240 parents who had children aged between 2 and 15 years. Descriptive statistical
analyses were employed to interpret the results.

Results: While 45% of children lost primary teeth due to decay, trauma, or other reasons, 40.9% of parents declared that they had
no idea that the early loss of primary teeth could damage permanent teeth. Additionally, only 35.8% of parents stated that they had
knowledge of what a space maintainer is, and it was found that the parents who were familiar with space maintainers also had a
high amount of knowledge about their use.

Conclusions: It is concluded that there is a need to raise parental awareness concerning the utilization of space maintainers as a

preventive measure following the premature loss of primary teeth.
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Introduction

Primary dentition is a significant period in a child’s growth and de-
velopment process. Primary teeth are essential for speech, chewing,
appearance, and preventing bad habits. Moreover, they play a cru-
cial role in guiding and facilitating the eruption of permanent teeth.
Notably, primary teeth serve as optimal space maintainers for per-
manent dentition. Understanding their role is vital for promoting
dental health in children. 2

Although the exfoliation of primary teeth is a natural physio-
logical process, the disruption of the normal process of teeth erup-
tion, whether due to the premature loss of primary teeth, proximal
carious lesions, or other factors, can lead to mesial migration of
teeth. 3% This migration may result in the loss of arch length and
manifest as a malocclusion in permanent dentition. The rising
prevalence of malocclusions among children resulting from the
premature extraction of primary teeth has become a significant
concern within the field of pediatric dentistry. This issue is one of
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the most common dental problems, alongside dental caries, gingi-
val disease, and dental fluorosis. The impact of this trend on the
oral health and overall well-being of young individuals should not
be overstated. >0

Preventive and interceptive orthodontic treatments aim to ad-
dress issues observed in children’s dental and skeletal development
at an early stage, thus preventing them from progressing into se-
vere malocclusions that may require lengthy and complex interven-
tions later. Therefore, it is imperative for oral health professionals
to be vigilant in recognizing these cases early on and referring
them to orthodontic specialists for timely intervention. Preven-
tive methods include "space maintenance," which involves the use
of specific equipment known as "space maintainers." These appli-
ances can be fixed or movable, and their purpose is to maintain arch
length after the premature loss of a primary tooth. 7 Malocclusion
may present as crowding, the impaction of permanent teeth, or the
supraeruption of opposing teeth.% Space closure occurs six months
after extraction, or in some cases, within days. The best method to
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prevent this is to insert a space maintainer right after extraction. 8
Theloss of arch length can have significant consequences for dental
health. When arch length is compromised, issues such as crowding,
ectopic eruption, dental impaction, crossbite formation, and dental
centerline discrepancies may arise. For this reason, the use of space
maintainers plays a crucial role in shaping the future of orthodontic
treatment. 9

Parents have a substantial influence in their children’s health-
care decisions. Research shows that there is a strong correlation
between the opinions and awareness of parents regarding their chil-
dren’s oral health and the actual condition and their perceived need
for treatment. %™ Therefore, it is expected that the knowledge
and awareness of parents regarding the protection of oral health
would affect their children’s potential to benefit from preventive
oral health practices. Several studies on this subject have been con-
ducted in different populations. 25 Ali et al. reported the knowl-
edge rate of parents regarding space maintainers as 49.8%, which
was considered inadequate.3 In line with the findings of many
studies, it is clear that parents do not have enough information
regarding practices involving space maintainers. According to the
results of the literature review, there is a lack of studies on the
subject in a Turkish population. Therefore, the aim of this study
was to evaluate the awareness levels of parents regarding space
maintainers as a protective measure for their children’s oral health.
The hypothesis of this study was the level of parental awareness
regarding space maintainers is low.

Material and Methods
Population

This was a cross-sectional survey study conducted with a sample of
24,0 parents. The data were collected over a two-month period, from
January to March 2024. The survey was administered to parents of
patients aged between 2 and 15 years who sought routine exami-
nations and dental treatments at the Pediatric Dentistry Clinics of
Ankara Yildirim Beyazit University, Faculty of Dentistry Hospital.
The study included parents who were physically and psychologically
healthy, literate in Turkish, and capable of completing a survey. The
sample size needed to conduct the study was calculated by power
analysis based on a previous study, 1> wherein the percentage of
awareness about space maintainers was 18%, with 95% power and
a 5% error margin. The results of the power analysis revealed that
at least 227 participants needed to be included. This number was
rounded up to 240 participants.

Ethical Approval

Ethics committee approval was obtained from Ankara Yildirim
Bezayit University Health Sciences Ethics Committee (no: 09/396,
date: 23.11.2023). The principles of the Declaration of Helsinki and
good clinical practices were followed during the study. All partici-
pants signed an informed consent form after they were informed
about the study.

Survey

To evaluate the awareness of the participants regarding space main-
tainers, the researchers administered a survey in a face-to-face
manner. The survey, designed based on a thorough review of the
literature, consisted of 20 questions and 4 parts:

- (1) the sociodemographic characteristics of the parents,

+ (2) their levels of knowledge about oral hygiene habits,

+ (3) their awareness of the importance of primary teeth and their
children’s previous tooth extraction experiences,
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Table 1. Sociodemographic characteristics of the participants

n (%)
Female 166 (69.2%)
Gender Male 74 (30.8%)
21-30 28 (11.6%)
Age 31-40 126 (52.5%)
41 or older 86 (35.9%)
Illiterate 7 (3%)
Literate with no formal degree 23 (9.6%)
. Primary-secondary school 37 (15.4%)
Education level S;th schooil 95 (39.6%)
University 67 (27.9%)
Postgraduate 11 (4.5%)
1 25 (10.4%)
Number of children 2 111 (46.2%)
3 78 (32.5%)
4 26 (10.9%)

+ (&) their levels of knowledge about the use of space maintainers.

The sociodemographic data collected in the study included
age, gender, education level, and number of children. The oral
health knowledge section comprised four multiple-choice ques-
tions aimed at gauging the understanding of the participants re-
garding brushing habits and parental involvement in children’s
brushing routines. The section on the importance of primary
teeth and children’s previous tooth extraction experiences had four
multiple-choice questions that were designed to assess the fre-
quency of the dentist visits of the children of the participants, their
previous experience with early loss of primary teeth, and their pre-
vious exposure to space maintainers. The final section consisted of
eight multiple-choice questions focused on assessing the knowl-
edge of the participants regarding the application and maintenance
of space maintainers. After the survey was prepared, 25 randomly
selected participants were asked to respond to the survey twice
at two different time intervals to check the reliability of the form
(Kappa=0.876).

Statistical analysis

The statistical analyses were performed with the IBM SPSS Statis-
tics 26.0 program (IBM Corporation, Armonk, NY, USA). Descrip-
tive statistics are presented as mean + standard deviation values for
the discrete numeric variables, while the categorical variables are
expressed as frequencies (%).

Results
Sociodemographic Characteristics

The sample of the study consisted of a total of 240 parents, including
166 (69.2%) female parents and 74 (30.8%) male parents. The
majority of the participants were 31-40 years old (52.5%), 39.6%
had completed high school as their highest level of education, and
4,6.2% had two children (Table 1).

Survey Responses

While 32.5% of the participants stated that they started brushing
their children’s teeth when their primary teeth erupted, 26.6% ex-
pressed uncertainty about the appropriate time for starting brush-
ing. It was stated by 97.5% of the participants that children’s teeth
should be brushed at least twice a day, 45% were aware of the neces-
sity to use fluoride-containing paste, and 74.2% were aware that
they should assist their children in brushing their teeth (Table 2).
It was thought by 89.6% of the participants that their children
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Table 2. Responses of the participants to the survey questions about their children’s toothbrushing habits and their parental involvement

Questions Options n (%)
When the first primar
tooth eruprt)ed ’ 78 (325%)
Q1. When did you first start brushing - -
our child’s teeth? When the first primary 43 (17.9%)
y : molar tooth erupted ’
When the first permanent 55 (23%)
tooth erupted °
No idea 6/, (26.6%)
(v
Q2. Your child’s teeth should be Yes 234 (975%)
brushed at least twice a da: No 2 (0.8%)
V- No idea 4 (1.67%)
0y
Q3. Your child’s teeth should be brushed Sli?(f Z(;S(iég ojog
. . . s . o
with fluoride-containing paste. Noidea 90 (37.5%)
0y
Q4. You should help your child brush his/her Yes 178 (74.2%)
teeth until he/she is 10-11 years old No 45 (18.7%)
¥ ’ No idea 17 (7.1%)

Table 3. Responses of the participants to the survey questions about the importance of primary teeth and their children’s dental experiences

Questions Yes No No idea
n (%) n (%) n (%)
Q5. Your child should be taken to the dentist for 215 8 17
check-ups at regular intervals of 3-6 months. (89.6%) (3.3%) (7.1%)
Q6. Since primary teeth are replaced by permanent teeth, it is not 22 185 33
necessary to treat them in cases of decay, trauma, or pain. (9.2%) (77.1%) (13.7%)
Q7. Has your child ever lost any primary 108 121 11
teeth due to decay, trauma, or any other reason? (45%) (50.4%) (4.6%)
Q8. Premature loss of primary teeth 122, 20 98
could damage permanent teeth. (50.8%) (8.3%) (40.9%)
Discussion
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Figure 1. Responses of the participants to the knowledge and awareness questions
regarding the use of space maintainers.

should be taken to the dentist for regular check-ups. Most par-
ticipants (77.1%) were aware that primary teeth should be treated
in cases of decay, trauma, or pain. While the children of 50.4% of
the participants had not experienced a loss of primary teeth before,
the children of 45% of the participants had previous experience of
tooth extraction. Besides, 50.8% of the participants believed that
the premature loss of primary teeth could damage permanent teeth
(Table 3).

Table 4 and Figure 1 detail the answers given by the partici-
pants to questions about the use of space maintainers. The rates
of parental knowledge and awareness concerning the use of space
maintainers were calculated based on responses from the partici-
pants acquainted with the concept of a space maintainer. Although
the majority of the participants were unfamiliar with space main-
tainers (64.2%), those who were familiar exhibited a significantly
higher proportion of correct responses to inquiries regarding their
application. The percentages of correct responses to questions 10-
16 ranged between 73.2% and 89.5%.

Tooth decay remains a significant public health problem in the
present day. According to a systematic review and meta-analysis
published in 2020, the prevalence of caries was 46.2% in primary
teeth and 53.8% in permanent teeth in children worldwide. 16 More-
over, with its high prevalence, caries remains the most common
reason for tooth extraction in children.7 As in all treatments, par-
ents are accountable for their children’s dental health and should
be aware of the potential impacts of space loss. There is limited
information on parents’ awareness regarding the management of
early primary tooth loss and the use of space maintainers, 13:14:18:19
Therefore, the primary purpose of this study was to evaluate the
knowledge and attitudes of a group of parents regarding the impor-
tance of using space maintainers. Besides, the knowledge of parents
about oral hygiene habits and the significance attributed to primary
teeth and their children’s previous tooth extraction experiences was
questioned.

The main finding of this study was that the participants had
low levels of knowledge about the use of space maintainers in gen-
eral. The rate of participants who were aware of space maintainers
was 35.8%. Studies conducted in different populations have shown
variations in the awareness levels of parents, with figures of 17.9%,
18.5%, and 42.5% reported in Saudi Arabia and 57% in Iran. 1271520
It is worth noting that differences in findings may be attributed to
factors such as variations in sample size, geographical differences,
and cultural distinctions among the populations under study.

In this study, it was also found that although the children of 45%
of the participants had experienced primary tooth loss, only 35.8%
of the participants were aware of space maintainers. Similarly, Al
Maaedeni et al. stated that while the incidence of premature loss
of primary teeth in children was 20%, only 18.5% of parents were
aware of space maintainers.2® Moreover, Ali et al. reported that
although 37% of the studied children had lost primary teeth before,
amere 17% of the dentists who conducted the extractions informed
the patients about the potential application of space maintainers
thereafter. '3 Additionally, in the study conducted by Andreeva et al.
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Table 4. Responses of the participants to the survey questions regarding the use of space maintainers

Questions Options n (%)
Q9. Do you know what a space maintainer is? SI(\'?; f;i ((1548202;0))
Q10. Space maintainers are applied to preserve the spaces of ;i?; 72 8332/2/;)
prematurely lost permanent teeth. Noidea 12 (14%)
Dentist 63 (73.2%)
Qi1. What is the source of your knowledge about space maintainers? Social circle 17(19.8 %)
Internet 3(3.5%)
Idon’t know 3(3.5%)
Yes 76 (88.4%)
Q12. The use of space maintainers requires regular dentist check-ups. No 5 (5.8%)
No idea 5 (5.8%)
Q13. What type of food is prohibited for children wearing Sticky foods (such as gum, jellybeans) n (82'3%)
a fixed space maintainer? Frults—vggetables 2 (2.3%)
No idea 13 (15.1%)
Yes 64, (74.4%)
Q14. Removable space maintainers need to be cleaned daily. No 1(1.2%)
No idea 21 (24.4%)
Iwould leave it 1(1.2%)
Q15. What would you do if a space maintainer breaks or is lost? Twould wait for Fhe time of a dentist 5 (5.8%)
appointment
I would immediately go to the dentist 77 (89.5%)
No idea 3(3.5%)
I would leave them 1(1.2%)
Q16. What would you do if permanent teeth start erupting I would wait for the time of a dentist 8(9.3%)
while the child is still wearing space maintainers? appointment ’
I'would immediately go to the dentist 71 (82.5%)
No idea 6 (7%)

with 200 dentists, it was revealed that 87% of the dentists treated
patients under the age of 12 and performed primary tooth extrac-
tions, whereas only 8% administered space maintainer applica-
tions. 2! In Tiirkiye, this rate was determined as 40%.2? In accor-
dance with the findings of this study, only 32.4% of the parental
cohort had university education or beyond. The cognizance of par-
ents is influenced by various factors including education levels,
income, and occupation. 423 Considering the data obtained in dif-
ferent studies, the improvement of parental knowledge concerning
this matter necessitates the formulation of comprehensive social
awareness initiatives and educational programs targeting all strata
of society.

Space maintainers require diligent care, including dietary
choices, regular dental appointments, and ongoing monitoring.
Assignificant percentage of the participants of this study who were
aware of space maintainers answered the questions in the survey
regarding the use of space maintainers (questions 12-14) correctly.
These findings differed from the results reported by Almeedani
et al., who demonstrated low parental awareness levels regarding
space maintainer utilization and dietary restrictions.2° Similarly,
studies conducted by Ali et al., Shamsaddin et al., and Linjawi et al.
underscored the widespread lack of parental awareness regarding
suitable dietary practices while employing space maintainers. 13715
These results can be attributed to the possibility that the dentists
visited by these parents provided sufficient information regarding
the proper utilization of space maintainers.

The current study yielded notable findings concerning parental
awareness of children’s oral hygiene practices. While the partic-
ipants demonstrated satisfactory knowledge regarding the fre-
quency of daily brushings, the use of fluoride toothpaste, and
parental involvement in tooth brushing, only 32.5% accurately
identified the appropriate age for initiating their children’s tooth-
brushing routine. This indicates that many parents do not have
clear knowledge of when to start brushing their children’s teeth.
Hence, there is a need for educating parents about oral hygiene
practices which is consistent with many other studies. 242>

This study was a hospital-based study which included partic-

ipants whose children attended dental treatments and follow-up
visits in two Pediatric Dentistry Clinics of a University Hospital lo-
cated in Central and Western Tiirkiye. Therefore, the results of this
study might not accurately reflect the broader population. Hence,
the findings of the study should be generalized carefully, and further
studies involving larger samples are warranted to provide compre-
hensive insights into the subject matter.

Conclusion

In conclusion, the results of this study revealed that parents lack
adequate awareness of space maintainers as a preventive approach.
It is crucial for pediatric dentists to educate parents during routine
dental appointments about the importance of space maintainers
and their longevity. This education is essential for preserving arch
integrity and minimizing occlusal discrepancies.
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