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Aims and Objectives: To determine the prevalence and types of jaw pathologic findings as
detected in panoramic radiographs of a sample of young women attending a teaching hospital
in Al Madinah Al Munawarah, Saudi Arabia, and to determine the most important factors that
predict the occurrence of jaw pathologic findings.

Materials and Methods: The electronic clinical files of a representative sample of female
patients who attended the outpatient dental clinics were retrieved. Patients were aged 18 to
25 years. Types of pathologic radiographic jaw findings and their prevalence were determined
through screening of panoramic radiographs. Data were analyzed using the statistical analysis
software [SPSS version 21 (IBM Corp.)]. Multiple linear regression was used to explore the
significance of some types of dental lesions as predictor variables for the occurrence of jaw

Results: A total of 190 patients (mean age, 22.4 + 2.46 years) were included in the study.
Periapical lesions, retained roots, and alveolar bone loss were detected in 53.6%, 24.8%, and
17.4% of the participants, respectively. Other odontogenic abnormalities such as supernumerary
and impacted teeth (6.4% and 33.7%, respectively) were also detected. Patients’ age was found
to be a good predictor for alveolar bone loss and number of periapical lesions (P < 0.05).
Conclusions: A high prevalence of periapical lesions, retained roots, and alveolar bone loss
was found among a sample of young female dental attendees, as shown by their panoramic
radiographs. Further studies are needed to explore potential risk factors for such a noticeable
trend of poor oral health, and the needed strategies to counteract this trend.
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INTRODUCTION

ral disease is considered globally one of the most
Ocommon public health problems with important
socioeconomic implications.!! Among oral diseases, dental
caries is the most common disease worldwide.”? Poor oral
health associated with dental caries and periodontal disease
may lead to loss of teeth,* and can result in a number of
debilitating diseases such as cardiovascular disease and
adverse pregnancy outcomes. In recent years, a substantial
amount of research was conducted among Saudi women to
investigate their health and health risk-related behaviors.!>¢!
This favorably growing interest to collect data on women’s
health was notably paralleled by quite a reluctance to
investigate their oral health and oral hygiene practices. Most
of oral health research in this part of the world was conducted
among children or among the general population, but young
women received little attention.l” In this era of globalization
and social networking, oral health may be impacted by the
changing trends in social habits of women such as smoking!®!
and oral hygiene habits.
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A previous study reported an alarmingly high prevalence of
dental disease as indicated by a high mean number of decayed,
missing and filled teeth (DMFT) among a sample of young
women in the age range of 18-25 years in the Western region
of Saudi Arabia.”

Al Madinah Al Munawarah (the “enlighted city” in Arabic) is
the second holiest site in Islam after Makkah, and is situated
in the Hijaz region of Western Saudi Arabia. Its 2 million
population is multiracial; a characteristic that has significantly
impacted their social habits including diet, oral hygiene, and
other health behaviors. A substantial proportion of Al Madinah
women, regardless of their nationality, attend the Dental
College and Hospital of Taibah University to receive free
dental treatment services.

We conducted this study among a sample of young women
to target those who are in an important phase of life and
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to address a pivotal period of any woman’s life, the age
of founding families and child-bearing. With the obvious
deficiency in current research on women'’s oral health, the aims
of this study were to estimate the prevalence of jaw findings
as detected in panoramic radiographs and to investigate
the significance of DMFT components as predictors for the
radiographic findings in a sample of young women attending
the Taibah University Dental College & Hospital (TUDCH) in
Al Madinah Al Munawarah.

MATERIALS AND METHODS

This descriptive retrospective study was approved by the
Taibah University College of Dentistry Research Ethics
Committee “TUCD-REC” on November 14" 2014. A waiver
of informed consent was approved being a retrospective study,
and confidentiality of the data was guaranteed. The study was
carried out at TUDCH in Al Madinah Al Munawarah.

The study involved retrieving electronic files stored on the
clinical software system used at TUDCH [CS R4 Clinical
+ Practice Management Software (Carestream Dental Ltd,
Rochester, NY)] during the period of 2013-2014. Extracted
data included patient’s age and the panoramic radiographs
taken during the standard screening visit for all patients
visiting TUDCH, wunless otherwise necessitated. The
panoramic radiographs were taken utilizing a digital imaging
system [CS 9000 Select 3D Extraoral digital Imaging System
SM749 (Rochester NY)]. The electronic records selected were
those of patients aged 18-25 years. Presence of a recent, high
quality, clear panoramic radiograph was also an inclusion
criterion. Patients with radiographs that were unclear or had
distortion, overlapping, or positioning errors, were excluded
from the study.

Records of patients with systemic disease were also excluded
from the study. Patient records fulfilling the inclusion criteria
were selected. Taking into consideration that 1668 patients in
the age range 18-25 attended TUCDH during the period 2013—
2014, sample size determination was calculated using special
software (Epi Info software, Center for Disease Control) based
on 80-90% power of the study and an expected frequency of
50% radiographic jaw findings and a confidence limit of 5%,
the required sample size was 190. Data on DMFT of patients
were retrieved from dental charts that existed in the clinical
records to study the associations with radiographic findings.

Author SK, a radiologist with experience in interpretation
of pathologies and abnormalities affecting the jaw bones
and teeth performed the radiographic interpretation.
Screened findings included alveolar bone loss (localized or
generalized), radiolucent periapical bony lesions, retained
roots, supernumerary teeth, and impacted teeth. All working
conditions were similar and standardized each time during
panoramic interpretation in the work station.

The periapical region was assessed by using the periapical
index (PAI) score. This scoring system is described as follows:
PAL: 1 = Normal periapical structures, 2 = Small changes
in bone structure, 3 = Changes in bone structure with some
mineral loss, 4 = Periodontitis with well-defined radiolucent

area, and 5 = Severe periodontitis with exacerbating features.
A score greater than 2 (PAIL, 3) was considered to be an
indication of periapical lesion.!

With regards to alveolar bone loss, we calibrated the
measurements using the linear measurement tool of CS9000
software to estimate the alveolar bone height on panoramic
radiographs using specific anatomic landmarks as a reference;
namely the cementoenamel junction (CEJ) and alveolar crest.
Bone loss was noted when the distance from the CEJ to the
alveolar crest exceeded 2 mm.l'®!"! Alveolar bone loss in
panoramic radiograph was considered either localized if 30%
or less of sites were affected, or generalized if more than 30%
of sites were affected. All measurements were taken by the
same calibrated operator.

STATISTICAL ANALYSIS

Descriptive statistics in the form of frequency distributions
were used to describe the study sample and prevalence of
radiographic lesions. Multiple linear regression was used to
explore the significance of tooth caries, missing teeth, filled
teeth, and the final DMFT score as predictor variables for
the occurrence of various radiographic lesions. Data were
analyzed using the statistical analysis software [SPSS version
21 (IBM Corp.)].

RESULTS

Panoramic radiographs of 190 patients were included in this
study. Their mean age was 22.4 years (SD = 2.46). Panoramic
radiographs revealed a wide variety of jaw lesions and
abnormalities including retained roots, alveolar bone loss,
periapical lesions, supernumerary teeth, and impacted teeth
[Figure 1]. Jaw findings in number and percentage are shown
in Table 1. A percentage of 53.6% had periapical lesions, and
alveolar bone loss affected 17% of the study sample.

Tables 2-6 display the details of regression models for the
prediction of number of periapical lesions and level of
alveolar bone loss. Based on the two regression models in this
study, we can predict in a similar population the number of
periapical lesions by

No. PA lesions = 2.942 — 0.106 x (Age of patient in years) +
0.069 x (no. of carious teeth) + 0.039 x (no. of missing teeth)
+0.002 x (no. of filled teeth).

Figure 1: A panoramic radiograph of a 20-year-old female patient showing neglected
mouth with multiple carious teeth, retained roots, and periapical lesions
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The level of alveolar bone loss by

Level of alveolar bone loss= —0.765 + 0.044 x (Age of patient
in years) — 0.019 X (no. of carious teeth) + 0.091 x (no. of
missing teeth) — 0.006 x (no. of filled teeth).

Table 1: Periapical lesions, retained roots, alveolar bone
loss, supernumerary teeth, and impacted teeth among
the study sample

Lesions and abnormalities Number (%)
Periapical lesions (PAT* >2)
None 88 (46.4)
1 55 (28.9)
2 25 (13.2)
3 12 (6.3)
4 or more 10 (5.2)
Total with any lesions 102 (53.6)
Number of retained roots
None 141 (74.2)
1 22 (11.6)
2 14 (7.4)
3 or more 11 (5.8)
Total with retained roots 47 (24.8)
Alveolar bone loss
None 157 (82.6)
Localized bone loss (posterior) 11 (5.8)
Generalized bone loss 22 (11.6)
Total with bone loss 33 (17.4)
Supernumerary teeth
None 177 (93.2)
1 8(4.2)
2 2 (1.1)
3 or more 2 (1.1)
Total with supernumerary teeth 12 (6.4)
Impacted teeth
None 126 (66.3)
1 28 (14.7)
2 or more 33 (19)
Total with impacted teeth 61 (33.7)

*PAI, periapical index

Table 2: Regression analysis with dependent variable:
number of periapical lesions. Predictor variables: age of
the patient, carious teeth, missing teeth, and filled teeth

R R’ Adjusted R? Std. error of the estimate
0.309*  0.096 0.076 1.2230
The P value of 0.0009 is considered extremely significant

Tables 2 and 4 show summary of the two models. Tables 3 and
5 show coefficients of the two models, and Table 6 shows the
correlation matrix of the predictor variables and the dependent
variables in the two models.

DI1SCUSSION

This retrospective study aimed at utilizing panoramic
radiographs and dental charts available in electronic clinical
records to estimate the prevalence of pathologic jaw findings,
as well as aimed at investigating the significance of DMFT
components as predictors for the radiographic findings in a
sample of young women. More than 50% of the study sample
had periapical lesions, approximately quarter of the sample had
retained roots, and slightly less than 20% had alveolar bone
loss that was in most of the cases generalized in nature. Other
developmental nonpathologic findings included supernumerary
teeth and impacted teeth that occurred in 6.4% and 33.7%
of the sample, respectively. A previous study that was done
in our center among the same age group found an alarmingly
high DMFT index of approximately 9. This prompted us
to study their panoramic radiographs to document and report
radiographic findings, if any.

Panoramic radiographs are routinely taken for all adult
patients on their first screening visit to TUDCH. The use of
panoramic radiographs as a routine screening tool has been
criticized for their cost and radiation exposure to patients.['?!
Panoramic radiographs that were taken for our patients were
based on digital rather than plain film radiography. Using
the digital technique the radiation dose is reduced by up to
80%,"! and the technique is cost-effective as well. An added
feature of digital radiographs is the ability to manipulate
radiographs by zooming in and changing contrast, which is
a useful tool in assessing bony defects.'*! This is particularly
useful when scoring periapical lesions.'] We assessed the
presence of radiolucent periapical lesions radiographically
because it is considered as an indicator for the presence of
apical periodontitis (AP), which is an inflammation of the
periodontium at the tooth apex due to dental pulp infection
and tooth caries. AP affects bone density and is characterized
radiographically by presence of periapical radiolucency. We
used the PAI scoring system for identification of periapical
lesions in panoramic images as advocated by several
studies.!!>18

More than half of our sample had periapical lesions (PAI
> 2). While periapical lesions are not always the result of

Table 3: Coefficients and significance of their contribution to the model. Dependent variable: number of
periapical lesions

Model Unstandardized t Sig. 95% confidence interval for B Collinearity statistics
coefficients

B Std. error Lower bound Upper bound R’ VIF
(Constant) 2.942 0.844 3.487 0.001 1.277 4.607
Patient’s age —0.106 0.037 —2.841 0.005 —-0.179 —0.032 0.059 1.063
No of carious teeth 0.069 0.023 3.055 0.003 0.024 0.113 0.044 1.046
No of missing teeth 0.039 0.041 0.952 0.342 —0.042 0.119 0.107 1.119
No of filled teeth 0.002 0.031 0.071 0.943 —0.060 0.064 0.123 1.140
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pulpal necrosis,l'” a high prevalence among a young age
group indicates poor oral health. Furthermore, almost one in
every four had retained roots, confirming the general trend of
poor oral health. A recent study conducted in Malawi found
a prevalence of 23.5% of periapical lesions in a sample
of pregnant women.?” Studies that were done in Western
countries among the same age group, on the other hand, have
found completely different results with excellent oral and
dental health, which, as the researchers suggest, may reflect
the use of fluoride and high levels of oral health education.?!
Taking into consideration the critical age range of our sample,
the child bearing age, such patients may be susceptible to an
increased risk of shorter pregnancy duration and intrauterine
growth restriction as a result of such a high prevalence of
periapical lesions.?"

Another bone pathology in the form of alveolar bone loss
affected 17% of the study sample, with most of the alveolar
bone loss cases (11.6%) having a generalized pattern. On the
other hand, localized posterior alveolar bone loss affected
5.8% of the patients. Alveolar bone loss is a hallmark of
periodontitis, which is multifactorial in nature.’?! Because
records of patients with any systemic diseases were not
included in the study, one could exclude the assumption
that the detected alveolar bone loss was indirectly related
to a systemic illness rather than local factors such as dental
plaque. However, this study did not investigate oral hygiene
practices of the study sample. Therefore, an association
between oral hygiene status and alveolar bone loss could not
be established. Nevertheless, it is well-established that women
who are in the child bearing age and who have periodontal

Table 4: Regression analysis with dependent variable:
Level of alveolar bone loss. Predictor variables: Age of
the patient, carious teeth, missing teeth, and filled teeth
Model R R*> Adjusted R* Std. error of the estimate
1 0.402* 0.162 0.144 0.6136
The P<0.0001 is considered extremely significant

disease are probably susceptible to adverse pregnancy
outcomes. It was shown that periodontal disease is associated
with preeclampsia,’?®! preterm birth,?* and low birth weight.!>*!
Mothers with periodontitis are six times more likely to have
low birth weight children than mothers without periodontitis.*")
Furthermore, pregnancy itself has its own adverse impact on
oral health due to hormonal changes.?*”

Perhaps pathologic alveolar bone loss itself can be considered
as a predictor for many pathologies that may appear in a
population of young females, however, the absence of full
scale radiographic data for any given population, poses
another limiting factor.

Regression analysis in this study indicated that patient age
and number of carious teeth are statistically significant
predictors of the number of periapical lesions. On the other
hand, patient age, number of carious teeth, and number of
missing teeth were statistically significant predictors for
alveolar bone loss. The older our patients were the higher
was the incidence of alveolar bone loss, and the lower is the
incidence of periapical lesions. This can be explained by the
fact that periapical bone lesions do not persist over the years
and affected teeth tend to be either lost by extraction as a
result of pain and loss of function, or treated endodontically,
if restorable. DMFT was not used in the two regression
models for periapical bone lesions and alveolar bone loss
because of problems of multicollinearity of predictor
variables (i.e., number of carious teeth, missing teeth and
filled teeth). However, after the elimination of DMFT as a
predictor, multicollinearity was not a problem. Furthermore,
R’ values were less than 0.75 indicating independent
variables. Based on the values of R’ regression models could
explain 9.6% of the variance in number of periapical lesions,
and they could explain 16.2% of variance in the level of
alveolar bone loss. However, both models were extremely
significant for the predictors of the number of periapical
bone lesions and the level of alveolar bone loss (P = 0.0009
and P = 0.0001, respectively).

Table 5: Coefficients and significance of their contribution to the model. Dependent variable: Level of alveolar

bone loss
Model Unstandardized t Sig. 95% confidence interval for B Collinearity statistics
coefficients
B Std. error Lower bound  Upper bound R’ with other X VIF
(Constant) —0.765 0.423 -1.808  0.072 —1.600 0.070
Pt Age 0.044 0.019 2.348 0.020 0.007 0.081 0.0589 1.063
No of carious teeth -0.019 0.011 -1.638  0.103 —0.041 0.004 0.0442 1.046
No of missing teeth 0.091 0.020 4.467 0.000 0.051 0.132 0.1067 1.119
No of filled teeth —0.006 0.016 -0.383  0.702 —0.037 0.025 0.1231 1.140
Table 6: Correlation matrix of predictor variables for the two regression models

Pt age Carious teeth Missing teeth Filled teeth Periapical lesions Alveolar bone loss
Pt age 1.0000 -0.1143 0.1057 0.2236 -0.2211 0.2033
Carious teeth —0.1143 1.0000 —0.1816 -0.1139 0.2285 —0.1860
Missing teeth 0.1057 -0.1816 1.0000 0.2889 0.0106 0.3479
Filled teeth 0.2236 —0.1139 0.2889 1.0000 —0.0450 0.1137
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This study is considered the first study that provides an insight
into the radiographic jaw findings of young females who
reside in Al Madina Al Munawarah with interesting results.
Hopefully, more studies are to follow focusing on females in
different age groups and various ethnic backgrounds.

Another strength of this study is that it highlighted the use of
prediction of bone pathology (periapical lesions and alveolar
bone loss) in case panoramic radiographs were not available.
This becomes even more important in pregnant women
who may oppose radiographic examination due to cultural
misbeliefs. A recent study conducted among a sample of
pregnant women in Saudi Arabia reported that approximately
50% of the study sample believed that dental radiographs
affect the fetus adversely.®

A limitation of this study is the relatively small sample size.
However, the sample size was calculated to produce 85%
power, which can be judged to be sufficient. In our previous
study,””! we included 419 patient records, however, we found
only 190 patients who had panoramic radiographs saved
in the R4 system. This discrepancy resulted as the patient
record system was converted to the electronic R4 system with
unexpected loss of some radiographic data.

Another limitation of the study emanates from the fact that
it was a retrospective study that utilized only the data that
are stored in the electronic patients’ records, hence, the risk
factors that may be associated with the current findings were
not investigated.

The possible risk factors, though, could be one or more
of the following poor oral hygiene, poor dietary habits,
socioeconomic status, and genetic factors. All of the
aforementioned factors are actually worth investigation.
Previous studies have reported that young females in Saudi
Arabia are likely to neglect oral hygiene habits and follow
poor dietary habits.” Economic rush has been considered
an important factor in changing dietary and oral health
habits of the Saudis.?” However, one should be careful in
interpreting the results of this study since Al Madinah is a
cosmopolitan city and its residents come from almost all over
the Muslim world. The dietary and hygiene habits of such a
multiethnic population are variable. Further studies are needed
to investigate the racial and genetic susceptibility of these
patients to dental and periodontal disease.

The findings of this study should alert local authorities such
as the Ministry of Health to implement preventive oral health
programs that target women, particularly young age groups.
These preventive programs can be implemented as a joint
collaboration between Ministry of Health and Ministry of
Higher Education to address female university students. The
need for such programs becomes particularly obvious when
assessing the current status of primary care centers affiliated
to the local Ministry of Health. The dental sector of primary
care centers faces important challenges that makes oral health
care fall short of patient expectations.*!) Lack of advanced
dental treatment and high cost of dental treatment in private
clinics®! are two important factors that should motivate the
local government to implement preventive programs. Within

the same context, organized screening programs in the form
of national mass screening campaigns targeting oral diseases,
can be integrated in the health system to seek out undiagnosed
patients or patients with difficulties in accessing the healthcare
system. Another important aspect that can improve oral health
care is to implement policies that target cultural attitudes
that could hinder providing this type of care. One of the
cultural attitudes that may be considered controversial is
the difficulty, with which women can get transportation to
access dental services in Saudi Arabia. AlBarakati (2009)
investigated reasons for failed dental appointments among
a sample of Saudi women. She found that 68% relied on a
family member for transportation to their dental appointment,
and another 76.2% reported that transportation difficulty
is a relevant factor in missing the appointment, some of
them attributed this to appointment conflicting with their
husbands” work.*?l However, lately, people have started to
use smartphone applications to get transportation in various
areas of Kingdom of Saudi Arabia. In particular, women are
the main recipients of these services which could replace the
reliance on family members for transportation.

CoONCLUSIONS AND RECOMMENDATIONS

A high prevalence of pathologic radiographic jaw findings
were detected in a sample of young female patients in Al
Madina Al Munawarah, indicating poor oral health. Risk
factors contributing to these findings are urgently needed to be
addressed to design policies that counteract this problem. Age
and the number of decayed teeth were significant predictors
for periapical lesions. Along with the number of missing teeth,
they were also significant predictors for alveolar bone loss.

In the case where obtaining radiographs is difficult or
unavailable, regression models from this study can be utilized
to predict the presence of intrabony lesions in patients (after
verification). It is anticipated that a research group that is fully
dedicated to investigating all aspects of oral health of women
in Al Madinah to be formed officially in the near future, with
a vision to change women’s attitudes and perceptions towards
oral health as a major factor in determining quality of life and
general systemic health.
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