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Objectives  The primary aim of the current study is to relate oral health knowledge, 
attitude, and oral hygiene practice with the periodontal condition of both undergrad-
uate and postgraduate dental students.
Materials and Methods  Data were collected through a combination of self-reported 
questionnaire and clinical examination. The estimated sample size was 246. Probing 
depths and clinical attachment loss were measured in interproximal sites, whereas the 
gingival index was calculated based on Ramfjord teeth. The Centers for Disease Control 
and the American Academy of Periodontology classification was used for periodontal 
diagnosis. The subjects were divided into three groups. Group 1 was composed of 
undergraduate, preclinical dental students, group 2 consisted of undergraduate clini-
cal-year dental students, whereas group 3 included postgraduate residents.
Results  A total of 296 dental students participated in this study. Significant differenc-
es were found among the groups in their oral health knowledge, attitude, and practice 
scores. Gingival disease was detected among most of the participants (99.2–100%) 
with significant differences between different educational levels (group 1 = 1.13, 
group 2 = 1.16, group 3 = 0.96, p-value = 0.001). Sixty percent of dental students were 
diagnosed with periodontal disease regardless of its severity. A positive correlation 
was established between oral health knowledge and attitude and oral hygiene prac-
tice. In addition, gingival inflammation severity and the severity of periodontal disease 
showed a positive correlation.
Conclusions  This study highlighted the need to improve the oral health knowledge, 
attitude, and practice of dental students. Gingival and periodontal inflammation was 
highly prevalent among participants.
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Introduction
Oral health is defined as the ability to speak, taste, smell, 
smile, touch, swallow, and express emotions with confidence 
and without pain, disease, or discomfort of the craniofa-
cial complex.1 Oral health is considered an important com-
ponent of general health that has been shown to influence 
the quality of life. Oral health may affect the individual’s 

appearance, social functions, and physical and psychological 
daily activities.2 Periodontal health is a major component of 
oral health that concentrates on the prevention of inflamma-
tory diseases in supportive tissue surrounding the teeth.3

Oral hygiene practice can be defined as any effort per-
formed by the individual to remove supragingival plaque.4 
Studies have shown that poor oral hygiene will lead to 
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gingival inflammation and have established a linear relation-
ship between plaque development and the presence of gin-
givitis.5 The development of gingivitis had been linked to the 
development of periodontitis.6 Therefore, cleaning the oral 
cavity is essential because it removes bacterial accumulation 
and prevents periodontal disease progression.5

Dental students have an important role in oral health care 
promotion during their educational years and after grad-
uation.7 Teaching is considered effective if it leads to pro-
found changes in students’ knowledge, attitude, and prac-
tice regarding their personal oral health. Dental students’ 
oral health knowledge, attitude, and practice are important 
because it affects their capacity to translate information to 
their patients.8

Several studies have evaluated the oral health knowledge, 
attitude, and oral hygiene practice among health care pro-
viders9-12; however, most of these studies concentrated on 
oral health attitudes and practice, and part of them evaluate 
the data together without separating oral health knowledge, 
attitude, and oral hygiene practices into separate domains.

When comparing the oral health knowledge among dental 
and medical students, 96.6% of dental students and 88.6% of 
medical students knew the purpose of tooth brushing. Dental 
students were more aware of the importance of flossing than 
medical students were (88 vs. 64%). On the other hand, almost 
all dental and medical students agreed that a soft toothbrush 
was preferable to a hard one.13 Male dental students were 
found to have adequate knowledge in some aspects, such as 
the role of fluoride in prevention of dental caries, and limited 
knowledge in others, for example, the risk of periodontal dis-
ease, in a study that was performed in Kuwait.9

Investigating their attitude toward oral health and oral 
hygiene practices illustrated that dental students scored 
higher than medical students.14 Eighty-nine percent of dental 
students, compared with 54% medical students, believed that 
regular dental visits were important. However, 81% of dental 
and 83% of medical students had never used dental floss.8 A 
study conducted in Spain comparing third-year medical and 
dental students found more positive oral health perception 
among dental students than among their peers in medical 
school. The majority of dental students visited the dentist 
every 6 months (29.5%) or annually (38.6%), whereas medical 
students’ visits (55.8%) depended on the level of pathology.12

Other studies concentrated on the changes that occurred 
during the dental educational progress. When assessing the 
oral health knowledge, attitude, and practice of dental stu-
dents, it was noted that the mean scores increased signifi-
cantly as the dental students progressed in their educational 
program.15

Although most of these are questionnaire-based stud-
ies, a few involved the dental examination in their investi-
gation.13,14,16 However, according to the best of our knowl-
edge, no study related oral health knowledge, attitude, and 
practice with the periodontal condition. Therefore, the 
primary aim of this study was to relate oral health knowl-
edge, attitude, and oral hygiene practice with periodontal 
condition among both undergraduate and postgraduate 
dental students.

Materials and Methods
This is a cross-sectional study conducted at Riyadh Elm Uni-
versity, Kingdom of Saudi Arabia, during a period ranging 
from October 2017 to May 2018. Ethical approval was grant-
ed by the ethical committee of the research center in Riyadh 
Elm University (ethical approval number: RC/IRB/2016/530). 
Power analysis was conducted by G* power calculator, and 
the sample size was estimated to be 246.

All dental students in Riyadh Elm University had been 
invited to participate in this study by either e-mail or direct 
communication or indirectly through their supervisors. No 
gender predisposition was applied in this study. The exclu-
sion criteria included third molars, any medical condition 
that affected the subject’s dexterity, uncontrolled diseases 
that affected the periodontal condition, subjects with ortho-
dontic appliances or complex prosthodontic prosthesis or 
implants, and those who were pregnant.

Accordingly, appointments were arranged with every 
participant who agreed to be involved in this study and 
met the above-mentioned criteria. Consent forms were 
signed and confidentiality was maintained. During this 
appointment, the participant was asked to fill out a ques-
tionnaire that was used to assess oral health knowledge, 
attitude, and oral hygiene practice. The questionnaire was 
constructed based on previous articles and American Den-
tal Association recommendations after the validation.7,17-19 
The clinical examination was performed by taking the 
measurements of probing depth (PD) and clinical attach-
ment loss (CAL) on interproximal sites (mesiobuccal and 
distobuccal), including all maxillary and mandibular teeth, 
with the exception of the third molars, to determine the 
periodontal status by using a University of North Carolina 
(UNC) periodontal probe and intraoral mirror. The criteria 
developed by the Centers for Disease Control and the Amer-
ican Academy of Periodontology (CDC-AAP) were followed 
to identify subjects with periodontitis (►Table  1).16,20,21 
The gingival index (GI) was calculated based on the Ram-
fjord teeth index.22 The patients were classified as having 
healthy gingiva if their GI score was <0.1. Mild gingivitis 
was diagnosed if GI = 0.1—1, whereas moderate gingivitis 
was identified with GI = 1.1—2. Individuals with GI = 2.1—3 
were categorized as subjects with severe gingivitis.

The study participants were divided into three groups. In 
this university, in the first 3 years, the students attend basic 
science lectures and laboratory courses. Their oral health 
knowledge depends mainly on their background; these 
preclinical-year students were considered a control group 
(group 1). During the fourth to sixth years, dental students 
are involved in different dental specialty courses and start 
to treat patients in the clinics. These clinical-year dental stu-
dents were included in group 2. Since Riyadh Elm University 
adopted a postgraduate program, postgraduate residents 
were categorized as group 3.

Intra-Examiner Calibration
At the beginning of the study, calibration of the examiner (FA) 
was done on seven patients. Examinations of 492 sites were 
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performed and were repeated after 2  weeks. A Hu-Friedy 
UNC probe was used to take the measurements. The reliabil-
ity test results illustrated that absolute agreement was 71.3% 
and agreement within ± 1 mm was 91.8% for the PD (Cohen’s 
kappa = 0.69). When measuring CAL, absolute agreement 
was 91.4%, agreement within ± 1 mm was 96.3%, and Cohen’s 
kappa equaled 0.68.

Statistical Analysis
Data was entered and analyzed using SPSS version 20. The 
questions were recoded, and the correct answers had a code 
of 1, whereas all incorrect answers had a code of 0. Based 
on that, a scale was developed. The knowledge domain score 
had a range of zero to seven, whereas the attitude and prac-
tice domains had a range of zero to six. Differences in groups 
were assessed using the chi-squared test. Correlation was 
evaluated by using Spearman’s test. Statistical significance 
was considered when p-value < 0.05.

Results
A total of 302 individuals participated in the study. Of 
these, six participants were excluded due to either incom-
plete data that prevented statistical analysis performance or 

uncontrolled diseases that increased the risk of periodontal 
disease presence. This yielded a final sample size of 296 stu-
dents, of whom 55.1% were males and 44.9% were females. 
Among the participants, 30.1% were in group 1, 44.9% were in 
group 2, and 25% were in group 3. Descriptive data are shown 
in ►Table 2.

A comparison was made between the three groups in 
oral health knowledge, attitude, and oral hygiene practice. 
As the students progressed in their education, their scores 
increased significantly (p-value = 0.000, 0.017, 0.000, 
respectively) (►Table 3).

Clinical examination indicated that group 2 had the high-
est mean of gingival inflammation severity (mean = 1.16). On 
the contrary, group 3 showed the healthiest gingiva (mean = 
0.96). The difference between the three groups was statisti-
cally significant (p-value = 0.001) (►Table 4).

Among the participating dental students, group 2 pre-
sented with more mild, moderate, and severe periodontitis 
than group 1 and group 3 (42.4, 51.9, and 50%, respectively) 
(►Table 5).

When correlating all the studied variables, a signifi-
cant positive correlation was found between the severity 
of gingivitis and the periodontal diagnosis. A significant 
positive correlation was also detected between oral health 

Table 1   CDC-AAP criteria of periodontal disease

Periodontal diagnosis Criteria

Mild ≥3 mm CAL in two or more interproximal sites and two or more sites with ≥ 4 mm PD

Or one site with PD ≥ 5 mm

Moderate Two or more interproximal sites with ≥ 4 mm CAL (not on the same tooth)

Or two or more sites with ≥ 5 mm PD (not on the same tooth)

Severe Two or more interproximal sites with ≥ 6 mm CAL (not detected on the same tooth) and one or 
more interproximal sites with ≥ 5 mm PD

Abbreviations: CAL, clinical attachment loss; CDC-AAP, Centers for Disease Control and the American Academy of Periodontol-
ogy; PD, probing depth.

Table 2   Characteristics of the study participants (n = 296)

Characteristics n %

Gender Male 163 55.1%

Female 133 44.9%

Total 296 100.0%

Academic 
education

Undergraduate Group 1 89 30.1%

Group 2 133 44.9%

Total 222 75.0%

Group 3 74 25.0%

Total 296 100.0%

Smoking status Regular smoker 45 15.2%

Former smoker 12 4.1%

Never smoker 218 73.6%

Occasional smoker 21 7.1%

Total 296 100.0%
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knowledge, attitude, and oral hygiene practices. On the other 
hand, the correlation between oral health knowledge, atti-
tude, and oral hygiene practice with periodontal status did 
not reach a significant level (p = 0.79, 0.61, 0.61, respectively) 
(►Table 6).

Discussion
Periodontal disease is one of the most common oral diseases 
that causes global burden worldwide. It is highly prevalent 
and considered a major public health problem in several 
countries.23 Although dental plaque is considered a primary 
etiologic factor in the development of periodontal diseases,24 
alteration of the inflammatory response course may accel-
erate periodontal tissue destruction. This can occur with 

uncontrolled diabetes,25 smoking,26 psychosocial stress,27 and 
fluctuation in hormonal levels.28

Dental students are considered future oral health provid-
ers. To motivate their patients to implement good oral health, 
they should be adequately self-motivated.

There was a statistically significant improvement among 
preclinical, clinical-year undergraduate students, and post-
graduate residents in oral health knowledge and attitude 
scores. Similarly, studies conducted in Kuwait, Turkey, Kerala, 
and Croatia illustrated that as students progressed through 
their dental educational program, their oral health knowledge, 
attitude, and oral hygiene practice improved.10,11,15,29 However, 
postgraduate residents had not been involved in previous stud-
ies. Interestingly, the oral hygiene practice score of postgraduate 
residents was statistically lower than among the undergraduate 

Table 3   Comparison of knowledge, attitude, and practice ranks between preclinical- and clinical-level undergraduate and post-
graduate students

Variables n Mean SD Mean rank Chi-square p-Value

Knowledge Group 1 89 2.97 1.27 99.66 43.628 0.000

Group 2 130 3.98 1.09 160.98

Group 3 73 4.21 1.22 177.82

Attitude Group 1 89 4.22 1.18 132.47 8.146 0.017

Group 2 133 4.44 1.03 147.73

Group 3 74 4.72 1.09 169.16

Practice Group 1 89 2.54 1.17 102.25 39.506 0.000

Group 2 133 3.60 1.17 170.74

Group 3 74 3.53 1.28 164.15

Abbreviation: SD, standard deviation.

Table 4   Comparison of gingival index score among preclinical, clinical, and postgraduate students

Gingival index n Mean SD Mean ranks Chi-square df p-Value

Group 1 89 1.13 0.38 152.11 13.89 2 0.001

Group 2 133 1.16 0.40 163.34

Group 3 74 0.96 0.41 117.49

Total 296 1.10 0.40

Abbreviation: SD, standard deviation.

Table 5   Periodontal diagnosis among participating dental students based on educational level

Students Periodontal diagnosis Total

Mild Moderate Severe No periodontitis

Group 1 n 29 23 1 36 89

(%) 31.5% 29.1% 16.7% 30.3% 30.1%

Group 2 n 39 41 3 50 133

(%) 42.4% 51.9% 50.0% 42.0% 44.9%

Group 3 n 24 15 2 33 74

(%) 26.1% 19.0% 33.3% 27.7% 25.0%

Total n 92 79 6 119 296

(%) 100% 100.0% 100.0% 100.0% 100.0%
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students. This may be due to a higher stress level, which might 
be a modifying factor in periodontal diseases.

The prevalence of gingival disease was found to be high 
among the studied population, ranging between 99.2 and 
100%. Unfortunately, only limited studies reported the gin-
gival condition among dental students. The assessment 
methodology was highly variable among them to compare 
the results. Bleeding on probing (BOP) was one of the highly 
used indicators to assess the presence of gingival diseases. 
Based on that parameter, in accordance with the presented 
findings, a study conducted among medical and dental uni-
versity students showed that only 26% of subjects presented 
with healthy gingiva (BOP < 20% of the sites), with no sig-
nificant difference between males and females.30 In addition, 
Lucena et al found that a low percentage (0.8%) of universi-
ty students, mainly those who attend dentistry, pharmacy, 
and nursing courses, presented with healthy gingiva.31 In the 
United Arab Emirates, 21.5% of dental students presented 
with BOP ≤25%.32 Comparing the gingival condition between 
medical and nonmedical categories, nonmedical students 
presented with significantly more BOP than medical field 
students did.33 In the current study, it was noticed that gingi-
val health improved significantly as the students progressed 
in their educational program form undergraduate to post-
graduate education. This may be due to their acquisition of 
knowledge that led to behavioral changes.

Periodontal disease was detected in 60% of the dental 
students regardless of severity. In this investigation, 31% 
of the dental students suffered from mild periodontitis, 
whereas 27% were diagnosed with moderate periodonti-
tis. Marulanda et al illustrated that 8% of participants were 
diagnosed with moderate periodontitis, less than in the cur-
rent study. Although Marulanda et al did not have subjects 
with severe periodontitis,30 the current data indicated that 
2% of participants were diagnosed with severe periodon-
titis. These results were even higher than the prevalence 
detected in the general population in Turkey (11—40%).34 
In accordance with the current findings, a high prevalence 
of periodontal alternation (99.2%) was found in Brazil.31 
Although periodontal disease is considered a multifactorial 
disease, this high prevalence among dental students needs 
to be investigated further. All contributing factors should 
be studied to control the prevalence and severity of peri-
odontal diseases.

Dental students have been proven to suffer from high lev-
els of stress compared with other specialties. This stress level 
increases as they progress in the educational program, espe-
cially in their final years.35,36 In addition, subjects with type D 
personality—people who tend to be alone and depressed and 
express negative emotions—were more likely to present with 
periodontal disease.37 Although significant improvement was 
detected in oral health knowledge, attitude, and oral hygiene 

Table 6   Spearman’s correlation among gingivitis severity, periodontal diagnosis, and oral health knowledge, attitude, and oral 
hygiene practice

Gingivitis 
severity

Periodontal 
diagnosis

Knowledge Attitude Practice

Gingivitis 
severity

Correlation 
coefficient

1.000 0.381a –0.059 0.043 –0.065

Sig. (2-tailed) — 0.000 0.317 0.461 0.264

n 296 296 292 296 296

Periodontal 
diagnosis

Correlation 
coefficient

0.381a 1.000 –0.016 0.030 –0.030

Sig. (2-tailed) 0.000 — 0.790 0.613 0.611

n 296 296 292 296 296

Knowledge Correlation 
coefficient

–0.059 –0.016 1.000 0.154a 0.406a

Sig. (2-tailed) 0.317 0.790 — 0.008 0.000

n 292 292 292 292 292

Attitude Correlation 
coefficient

0.043 0.030 0.154a 1.000 0.151a

Sig. (2-tailed) 0.461 0.613 0.008 . 0.009

n 296 296 292 296 296

Practice Correlation 
coefficient

–0.065 –0.030 0.406a 0.151a 1.000

Sig. (2-tailed) 0.264 0.611 0.000 0.009 —

n 296 296 292 296 296

aCorrelation is significant at the 0.01 level (2-tailed).
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practice as the students progressed in their education in this 
study, this was not reflected in the periodontal diagnoses.

In an attempt to investigate the relationship between 
different variables, we found that as oral health knowledge 
increased, students developed a positive attitude and per-
formed better oral hygiene. This correlation was statistically 
significant. In addition, a statistically significant positive cor-
relation between gingival inflammation severity and peri-
odontal disease severity was established. This agrees with 
previously proven evidence that gingivitis is a risk factor for 
developing periodontitis.38

Strengths and Limitations
The CDC-AAP classification was based on both PD and CAL. 
Although CAL may be considered more accurate than PD, 
depending on CAL alone could include healthy reduced peri-
odontium or CAL due to other causes than periodontal disease 
in the periodontitis category. In a similar pattern, depending 
on PD alone results in underestimation of periodontitis prev-
alence, especially in older persons. Therefore, a combination 
of both CAL and PD will result in more accurate diagnoses.20,39

The periodontal examination was performed by a single 
examiner, which increased the reliability of the measure-
ments taken and reduced the errors and variations. On the 
other hand, the CDC-AAP classification was based mainly 
on interproximal site measurements, due to the assump-
tion that these sites were the most affected. This may lead 
to underestimation of periodontal disease. Neither BOP nor 
furcation involvement was recorded, even though such mea-
surements may provide additional information that could 
help diagnose periodontal disease accurately, based on other 
case definitions.40

Because this study is a cross-sectional study, the observed 
changes cannot be directly connected to the curriculum, but 
it can be used as a good indicator of needed changes in both 
undergraduate and postgraduate educational programs.11 In 
addition, this study was based on collecting samples from 
one university. Multicenter studies are needed to generalize 
the results. Including female dental students may be con-
sidered a weak point because hormonal fluctuation was not 
considered.

Conclusions and Recommendations
In light of these results, although a significant improvement 
was detected in oral health knowledge, attitude, and oral 
hygiene practice as the dental students progressed from 
undergraduate preclinical years to postgraduate specialty 
programs, the scores were considerably lower than what was 
expected.

High prevalence of gingival inflammation was detected 
among dental students. In addition, more than half of the 
participants presented with periodontal disease, regardless 
of severity.

It can be stated that improving oral health knowl-
edge leads to better attitude and preferable oral hygiene 

practice. Furthermore, a positive correlation was estab-
lished between gingivitis severity and periodontal inflam-
mation severity.

As health care providers consider a role model for their 
families, friends, and patients, teaching them the necessary 
skills to attain oral health is imperative. Educators and pol-
icy makers need to assess the educational programs further 
to bridge the gaps for better oral health care. Therefore, it is 
suggested that oral health and preventive dentistry courses 
should be stressed in the both undergraduate curriculum and 
in specialty postgraduate programs. In addition, such topics 
should start early in dental training.

The periodontal disease burden can be reduced with 
intensive oral health promotion campaigns. In addition, 
establishing an oral health clinic for annual examination and 
providing needed treatment for dental students are consid-
ered a valuable step in improving oral health. One step to 
emphasize the role of such a clinic is to consider the annual 
examination as one of the requirements needed to progress 
in a dental training program.
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