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Prevalence of Missing First Permanent Molars in a Selected
Population in a University Dental Clinic Setting: A
Retrospective Radiographic Study
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ABSTRACT

Aim and objective: This study aimed to determine the prevalence of missing first permanent molars (FPMs) in the 7-29-year-old selected
population of Al Ahsa, Saudi Arabia.

Materials and methods: This study retrospectively analyzed 398 panoramic radiographs of patients aged from 7 to 29 years old for missing
FPM. Patients were divided into two age-groups: 7-15 and 16-29 years old. Study variables including gender, age, missing FPM, dental arch,
and right or left sides of the arch were recorded. The data were statistically analyzed using Chi-square tests.

Results: Of the total study sample, 23.1% of patients had only one missing FPM, 13.3% of patients had two, and 2.8% of them had three missing
FPM teeth. No patient had four missing FPM teeth. A total of 60.8% (242) radiographs in the overall sample did not show any missing teeth.
The mandibular FPMs (35.2%) were found missing more frequently than their maxillary counterparts (17.4%) and the left mandibular quadrant
showed a higher rate of missing FPM (21.9%). No statistically significant association was seen between the missing FPM and the gender or
age-group (p > 0.05).

Conclusion: The high prevalence rates of missing FPM in the study population warrants attention. Further prospective studies are needed to
comprehensively evaluate the effect of early loss of the FPM on space changes in the arch and subsequent reduction in complex orthodontic

treatment needs.
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INTRODUCTION

Tooth loss continues to be considered a major public health
problem affecting the quality of life of an individual.! There has
been an increasing trend in the prevalence of dental caries and
periodontal disease in Saudi Arabia in recent decades, which has
been attributed to the increased consumption of sugary foods
and carbonated drinks and lack of knowledge regarding proper
oral health care.?? First permanent molars (FPMs) are among the
earliest erupting permanent teeth in the oral cavity and have been
observed as most caries-prone teeth in the mixed dentition.* In
addition, these teeth are more vulnerable to hypomineralization
and periodontal diseases® and may result in early tooth loss due
to unmet treatment needs. Moreover, FPMs play a crucial part in
the development of occlusion and arch integrity, and early loss of
these teeth may affect spatial relation, which could significantly
affect the symmetry of dentition.®

The quantification of missing FPM in a population might be
the first step toward understanding the trends and characteristics
of the severity of malocclusion and therefore the complexity of
orthodontic treatment needs. Panoramic radiographs are most
commonly used by orthodontists as a diagnostic record and play
an important role in examination, diagnosis, and orthodontic
treatment planning. Studies estimating the rate of missing or
an early loss of FPM among the population seeking orthodontic
treatment are scarce in Saudi Arabia, especially in the Eastern
province region. Hence, this study aimed to determine the
prevalence of missing FPM teeth in 7-29-year-old patients using
panoramic radiographic images.
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MATERIALS AND METHODS

The present retrospective study included 398 panoramic
radiographs of patients, randomly selected from the digital archives
of the dental clinics complex of the King Faisal University. These
patients had reported seeking various dental treatment procedures
during the period 2018 to 2020. The panoramic images used in this
study were previously acquired for diagnostic purposes. Panoramic
radiographs of only those patients aged 7-29 years showing an
optimal viewing and diagnostic quality were included in this study.
Radiographs with blurred images or severe distortion resulting in
unreliable diagnosis were excluded. Written informed consent had
been taken from all patients as part of a routine protocol for the
use of collected data solely for research and educational purposes.
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The study was approved by the Institutional Research and Ethics
Committee (KFU-REC/2020-11-07) and carried out in accordance
with the Declaration of Helsinki.

Allthe panoramic radiographs were acquired by an experienced
oral radiology technician, using an i-CAT tomography unit (Imaging
Sciences International, Hatfield, PA, USA). These images were taken
at 120 kVp, 2-15 mA at different resolutions; with an exposure time
of 2-8 seconds and a voxel of 0.3 mm. Demographic information
including gender, age, and the reason for missing FPM was obtained
from the patient’s records. Missing FPM teeth in both the maxillary
and mandibular arches on the right or left side of the arch were
determined from panoramic radiographs. Teeth indicated for
extraction were not recorded.

One well-trained and experienced examiner (YMA) evaluated
all the panoramic radiographs and recorded the data. The
intra-examiner reliability was calculated using an unweighted «
coefficient. Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS), version 20.0 (SPSS Inc.,
Chicago, IL, USA). Data were analyzed using descriptive statistics
to obtain the absolute and percentage frequency. Chi-square tests
were applied to verify the existence of significant associations
among the variables. The significance level was set at p < 0.05.

REesuLTs

The present study assessed panoramic radiographs of 398 patients,
including 190 males (47.7%) and 208 females (52.3%), aged between
7 years and 29 years. The subjects were divided into two groups
based on age and eruption status of the second permanent molar,
i.e., group | (7-15 years) and group Il (16-29 years). The assessment
of intra-examiner reproducibility revealed a k of 0.97.

The overall prevalence of missing FPM in the present study was
39.2%. Of the total study sample, 92 (23.1%) patients had only one
missing FPM, 53 (13.3%) patients had two, and 11 (2.8%) of them
had three missing FPM teeth. No patient had four missing FPM
teeth. A total of 60.8% (242) radiographs in the overall sample did
not show any missing teeth. The distribution of missing FPM by the
age-group and gender of the subjects is summarized in Table 1. No
statistically significant association was seen between the gender
and missing FPM (Chi-square value: 2.359; p = 0.124).

In the 7- to 15-year-old group, 61 (25.3%) subjects had one
missing FPM followed by 22 (9.1%) with two missing, and 6 (2.5%)
with three missing FPM. On the other hand, the 16-29-year-old
group showed that 31 (19.7%) of them had one missing FPM, 31

highest number of missing FPM (21.9%). The distribution of missing
FPM teeth according to the jaw or dental arch is shown in Table 2.
No significant association was noted between gender and dental
arches with regard to missing FPM (Chi-square value: 0.029; p =
0.865).

Missing mandibular FPMs were seen in 140 (35.2%) of the
subjects. Of these, 120 (30.2%) subjects had one missing and 20 (5%)
of them had two missing mandibular FPM. The right mandibular
FPM was missing in 76 (19.1%) subjects and the left mandibular FPM
was missing in 87 (21.9%). Maxillary FPMs were found missing in 69
(17.4%) subjects. Among these, 64 (16.1%) had one and 05 (1.3%)
subjects had two missing maxillary FPM. In the maxillary arch, 36
(9%) of the subjects presented missing FPMs in each of the right and
left sides (Table 3). The Chi-square test showed that the association
between the number of missing FPM on the right or left sides of the
dental arch was not significant (Chi-square value: 0.731; p = 0.392).

Discussion

The present retrospective study investigated the prevalence
of missing FPM using panoramic radiographs of 7-29-year-old
subjects and found that about 39.2% of the study population had
at least one missing FPM. The age-group studied here constitutes
the orthodontic population as most people who seek orthodontic
treatment are seen within the age-group selected in the present
study. This study focused exclusively on the FPM since they are
the first teeth to erupt into the oral cavity and are more prone to
caries. Moreover, FPMs are considered keystones of dentition and
have a crucial role in the development of occlusion. These teeth
are considered to be the best source of anchorage for orthodontic
tooth movement as they have maximum root surface area.” As FPMs
play an important role in arch integrity and masticatory function,
especially among those aged <14 years, early loss of these teeth
may affect the occlusion significantly in these group of patients.®

Table 2: Frequency of teeth missing according to the dental arch

Maxilla Mandible
One missing 64 (16.1%) 120 (30.2%)
Two missing 05 (1.3%) 20 (5%)
No missing 329 (82.7%) 258 (64.8%)

Table 3: Frequency of missing FPM in all four quadrants

(19.7%) with two missing, and 5 (3.2%) of them with three missing Missing 16~ Missing 26~ Missing 36~ Missing 46
FPM, respectively (Table 1). There was no statistically significant ~ Male 13 (6.8%) 17 (8.9%) 29(15.3%) 37 (19.5%)
association between the study age-groups and missing FPM  Female 23(11.1%) 19 (9.1%) 58(27.9%) 39 (18.8%)
(Chi—.sql.Jare value: 1._?:17; p = 0.251). According to the fjistribution Total 36 (9%) 36 (9%) 87 (21.9%) 76 (19.1%)
of missing FPM relatlv'e t.o the dental arch, the mandlpular I.:PMS pvalue p=0143* p=0948 p=0004* p=0854
(35.2%) were found missing more frequently than their maxillary “statisticallv sianifeant
counterparts (17.4%). The left mandibular quadrant showed the atistically significan
Table 1: Frequency of teeth missing according to age-group and gender

Gender One missingn (%)  Two missingn (%)  Three missing n (%) No missing n (%) Total n (%) p value

Male 43 (22.6%) 20 (10.5%) 04 (2.1%) 123 (64.7%) 190 0.124

Female 49 (23.6%) 33(15.9%) 07 (3.4%) 119 (57.2%) 208

Total 92 (23.1%) 53(13.3%) 11 (2.8%) 242 (60.8%) 398

Age (years)

7-15 61 (25.3%) 22(9.1%) 06 (2.5%) 152 (63.1%) 241 (100%) 0.251

16-29 31 (19.7%) 31 (19.7%) 05 (3.2%) 90 (57.3%) 157 (100%)
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While the early loss of FPM at a chronological age of 8-10 years
facilitates mesial movement of the second permanent molar into
the FPM area,’ loss of FPM at later stages, i.e., during or after the
eruption of the second permanent molar may result in inadequate
space closure.'® Raducanu et al."" in their study reported that the
loss of FPM after the age of 11 years does not result in spontaneous
space closure. They found a significant association between the age
at which FPM was lost and the post-extraction space. However, in
the present retrospective study, it was not possible to precisely
determine when the loss of the FPM occurred.

Previous studies have reported prevalence rates of missing
FPM in the range of 8-57% and had included subjects within 7-20
years of age.'' Similarly, in the present study, the prevalence of
missing FPM in the 7-15-year age-group was 36.9% while it was
42.7% in the 16-29-year age-group. The difference between age-
groups with regard to missing FPM was not significant (p = 0.251).
This study found that about 25.3% of subjects aged 7-15 years
had one missing FPM, 9.1% had two missing molars, and 2.5%
presented three missing molars. Rezaie et al.'* in a study on the
Iranian population found that 24% of children aged 7-15 years had
one missing FPM followed by 31% with two missing molars and
15% with three missing molars. Differences in findings between
other studies might be due to variations in study design, age, and
population groups.

Multiple studies in the literature have reported that the
lower FPMs were found missing more frequently than the upper
FPM.'>1 Halicioglu et al."® in a study on 13-20-year-old Turkish
group found that lower FPMs were more frequently missing (66%)
than the upper FPMs (34%) and the difference was statistically
significant. Bhat et al."” determined the prevalence of missing
mandibular and maxillary FPMs to be 21% and 10%, respectively.
However, Demirbuga et al.’® had reported lower rates of missing
permanent first molar teeth in the mandible (2.77%) and maxilla
(1.17%) compared with other studies. In this study, the most
frequently missing tooth type was the first lower permanent
molar, which was consistent with the literature. The lower FPMs
demonstrated a significantly higher missing rate (35.2%) than their
maxillary counterparts (17.4%). Further, the lower-left FPM (p =
0.002) showed statistically significant higher missing rates in the
females than the other FPM (Table 3). This finding corroborates
with previous studies in Saudi Arabia wherein a significantly
higher DMFT (decayed, missing, and filled teeth) in mandibular
molars were reported than in maxillary molars. However, it should
be noted that the present study focused only on missing FPM. In
addition, this study included subjects in the 7-29-year age-group,
while previous studies had explored populations with a wider age
range. Several factors have been related to the higher rate of caries
involvement of the mandibular FPM compared with their maxillary
counterparts such as the morphology, earlier eruption times of
lower FPM, and greater plaque accumulation in the mandibular
posterior region.'*1?

Studies exploring the reasons for missing teeth found that
dental caries and periodontal disease are the main reasons for tooth
mortality, with the former being the more prevalent reason among
subjects younger than 40 years of age and the latter in those aged
40 years and above.*"* Studies conducted on the Saudi population
reported that caries was the most common cause of tooth loss,
which corroborates with the present study.>?° Consistent with the
literature, this study found that caries was the dominant reason for
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early loss of all the FPM (100%), and there was no loss of teeth due
to periodontal disease or other reasons.

The influence of gender on tooth loss has been reported in the
literature with a female predilection to higher tooth loss rates.'®?'
Halicioglu et al.”in a study on 13-20-year-old Turkish group found
that the gender difference was not significant with regard to missing
FPM. Other authors had affirmed that tooth loss was affected more
by the age factor than by gender.?2 This study displayed that 42.8%
of females and 35.3% of males had at least one missing FPM, and the
association between gender and missing FPM was not significant
(p = 0.124). Studies have found no significant difference between
missing FPM on the right or left side of the dental arches.”'® Similar
to previous studies, this study found no statistically significant
difference between the number of missing FPM on the right or left
side of the arches (p =0.392). However, lower left FPM was found to
be missing more frequently than the FPM in other quadrants, which
corroborates with the findings of other authors.™

The present study is the first in a series of investigations
analyzing the prevalence of missing FPM in 7-29-year-old patients
who attended the University dental clinical complex. In the present
study, while only missing FPMs were studied, the high prevalence
rates of these teeth in the age-group studied usually representing
the orthodontic population pose serious concern regarding
increased malocclusion severity thereby affecting the complexity
and the duration of orthodontic treatment causing financial burden.
While Saudi Arabia provides free public orthodontic treatment
services, individuals with severe treatment needs face delayed
access to relevant facilities compared with those with minor
orthodontic treatment procedures.? Therefore, it is necessary to
increase awareness of the importance of FPM and the consequences
caused by the early loss of FPM teeth.

One limitation in the present study was that this study had
small sample size and was conducted on patients who sought
dental care at the dental clinical complex of King Faisal University,
Al Ahsain the Eastern province of Saudi Arabia, and hence, one can
expect that these individuals present with more dental treatment
needs than does the general population. Therefore, generalization
of results must be made with caution as this study population may
not reflect the prevalence of early loss of FPM teeth among the
similar population in other regions of Saudi Arabia.

CoNcLUSION

The results of this study indicate that the prevalence of missing
FPM in the sample population was high (39.2%) and mandibular
FPMs were more frequently missing than maxillary teeth. The lower
left FPM was the most frequently missing tooth (21.9%). The high
prevalence rates of FPM tooth loss in the study population warrants
attention regarding the promotion of educational awareness and
provision of dental care to preserve these teeth and/or otherwise
provide timely orthodontic intervention to reduce the complexity
of associated sequelae. Further prospective studies are needed
to comprehensively evaluate the spatial relationship affected by
the early loss of the FPM and subsequent reduction in complex
orthodontic treatment needs.
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