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Abstract

Introduction and objective: Aggressive periodontitis (AgP) is a type of periodontitis that causes rapid
destruction of alveolar bone, especially in young ages. In Bangladesh, there is no previous study
about aggressive periodontitis, so the aim of this study was to assess the prevalence and related
risk factors for aggressive periodontitis among school students in Sylhet.

Material and methods: In this study, a two-stage sampling method was used. At first stage, a
random sample of ten public schools was selected from the schools of Sylhet by simple random
sampling. In the second stage, a sample of 1,010 students (370 male and 640 female) was drawn
from the chosen schools by simple random sampling. People aged from 10 to 16, with mean
age of 13. The classification considered in the current paper was based on the American
Academy of Periodontology classification of 1999. A questionnaire was applied and included
questions that would give information about the risk factors that might be considered causal
factors for aggressive periodontitis.

Results: The number of affected students with AgP was 48 among 1,010 students, that is, 3.2%
of the sample. The percentages of localized aggressive periodontitis (LAgP) and generalized
aggressive periodontitis (GAgP) were, respectively, 2.1% (28 students) and 1.1% (20 students).
The following teeth were found to be affected: incisors, first premolars, second premolars, first
molars and second molars, In GAgP, 12 incisors, 8 first premolars, 3 second premolars, 18 first
molars and 5 second molars showed clinical attachment loss. But in LAgP, 17 incisors, 5 first
premolars, 4 second premolars, 15 first molars and 6 second molars showed clinical attachment
loss. With regards to the risk factors — socioeconomic level, age, poor oral hygiene status, plaque
index and gingival bleeding, the statistical results indicated that each of these factors showed
highly significant relationships with AgP. Conclusion: The prevalence of AgP among school
students was relatively high: 3.2%. This might be related to the low socioeconomic level and
poor oral hygiene status of most of the students in North-East Region of Bangladesh.

Keywords: aggressive periodontitis; risk factors; alveolar bone loss; north-east region of
bangladesh.

Introduction
Periodontitis is a loss of supporting connective tissue and alveolar bone around teeth (1). The
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terms “early-onset periodontitis” (EOP) and “juvenile periodontitis” (JP) were replaced by that of
“aggressive periodontitis” (AgP) according to the classification of periodontal diseases and
conditions in 1999 (2). Aggressive periodontitis differs from the chronic form by the rapid rate
of disease progression seen in, an otherwise healthy individual, an absence of large accumulation
of dental plaque and calculus. This form of periodontitis usually affects young people at or after
puberty, and thus can be observed during the second and third decade of life.

The disease may be localized, as described for localized juvenile periodontitis (LJP), or
generalized, as was previously described for generalized juvenile periodontitis (GJP) and
rapidly progressive periodontitis (RPP) (3). Localized aggressive periodontitis (LAgP) is
characterized by affecting at least one first molar and one incisor with proximal attachment loss
on at least two permanent teeth, one of which is a first molar that has more than 3 mm of
attachment loss.

In generalized aggressive periodontitis (GAgP), the proximal attachment loss affects at least
three teeth other than first molars and incisors. In this case, teeth have more than 3 mm of
attachment loss (4). Radiologically, the destruction of alveolar bone appears as arc-shaped bone
loss in the molar region and as horizontal bone loss in the incisors, besides appearing as bilateral
symmetrical patterns of bone loss in the molar region. The degree and the shape of the bone
loss are generally dependent upon whether the lesion is diagnosed in an early or advanced stage.
At the terminal stage of the disease, the bone loss is no longer vertical in nature, but it assumes
a horizontal shape (5).

There are many risk factors that could be considered as causal factors for aggressive
periodontitis. Risk factors may be modifiable or non-modifiable. Modifiable risk factors are
usually environmental or behavioral in nature, whereas non-modifiable risk factors are usually
intrinsic to the individual, and therefore will not easily be changed. Non-modifiable risk factors
are also known as determinants.

It was believed that all individuals were uniformly susceptible to developing periodontal disease and
that accumulation of plaque, poor oral hygiene and perhaps occlusal trauma were sufficient to
initiate periodontitis. However, during the past four decades, it has become accepted that
periodontal disease is caused by specific bacterial infections, and those individuals are uniformly
susceptible neither to these infections nor to the damage caused by them (6). It has been suggested
that the low socioeconomic level is considered a positive risk factor for development of
aggressive periodontitis. Besides, smoking is considered the more established of the modifiable
risk factors for periodontal disease (7).

Cross-sectional and longitudinal data provide strong support for the statement that the risk of
developing periodontal disease, as measured by clinical attachment loss and alveolar bone loss,
increases with increased smoking (8). Some epidemiological studies in the literature have
clearly demonstrated that the prevalence, extent and severity of periodontal attachment loss
used to increase with age (2).

Gender may also be considered as a risk factor for periodontal disease. There are some
epidemiological studies that have consistently shown that the periodontal disease and periodontal
tissue loss are more prevalent in females than in males, and this might be related to the earlier
eruption of first molars and incisors in females (9). The effect of gender as a risk factor for
aggressive periodontitis and the exact mode of inheritance of the disease remain unclear.
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The available evidence from the literature suggests that, at the circumpubertal age, young
females might be more predisposed than males, and this effect decreases with increasing age
(10). Other studies have also demonstrated that individuals under psychological stress are more
likely to develop clinical attachment loss and loss of alveolar bone (11). One possible link in this
regard may be referred to the increases in the production of IL-6 in response to increased
psychological stress (12). However, some studies indicated that race/ethnicity groups are
associated with a significantly higher risk of developing early-onset periodontitis, by having both
the aggressive and chronic form (5).

The non-modifiable risk factors that may play a very important role in the development of
periodontitis of either chronic or aggressive forms are genetic factor, host response and osteoporosis
(6). For comparative reasons, we introduce the results of some previous studies which were
devoted to assess the prevalence of periodontitis among population of different communities,
e.g., in an urban population in southern Brazil, the prevalence of AgP among 612 subjects aged
14 to 29 years was 5.5% (13). In some other countries, the prevalence of AgP was as follows:
2.7% in Syria (10), 0.1% in Switzerland (2), 0.32% in Chile (7), 0.13% LJP and 1.61% GJP in
the United States of America (3), 0.42% in Saudi Arabia (14). Moreover, the prevalence of LAgP
among young Turkish population was reported to be 0.6%, and the ratio of females to males was
1.25:1 (6).

Thus, the aim of this study was to assess the prevalence of aggressive periodontitis among school
students in North-East Region of Bangladesh, based on some risk factors which are considered
to be a determinant for this disease.

Material and methods

In this study, a two-stage sampling method was used. At first stage, a random sample of ten
public schools was selected from the schools of Sylhet by simple random sampling. In the
second stage, a sample of 1,010 students was drawn from the chosen ten schools by simple
random sampling. The sample size was estimated to have significant numbers for statistical

analysis. The sample was randomly chosen from ten schools of basic education level (Sth to 10th
grade) in Sylhet. The selected sample was of 1,010 students, comprising 370 males and 640
females, aged from 10 to 16 years. Prior to visiting the chosen schools, an approval of the
Administration of Education in Sylhet was obtained.

The purpose of the study was, subsequently, explained to both school authorities and students.

Once the participation of the students in the study was approved, they were sent to the prepared

room for examination by the researcher, during their spare time. The information and data were

registered in a special questionnaire designed to include important information that would help

us to detect the correlation between aggressive periodontitis and some risk factors, comprising

the age of the student, gender and oral hygiene, as well as local factors associated with

provision of dental care, smoking, socioeconomic level and the general health of the student.

Moreover, the level of education of the student’s parents and the history of the student’s oral health,

as well as the history of his/her family’s oral health, was asked. The people that constituted the

sample of this study were free from systemic diseases such as diabetes, osteoporosis and heart

diseases, and anyone that had been affected by one or more of these diseases was excluded.
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Clinical Examination

All clinical examinations were carried out by the examiner. The examination of the following
six sites per tooth of the mandibular and maxillary permanent teeth was performed: mesio-
lingual, mid-buccal, disto-buccal, disto-lingual, mid-lingual and mesio-lingual. The
assessments of periodontal parameters included in the examination were plaque index (15) and
gingival bleeding, which was done by bleeding on probing index with two scores, coded as 0 for
no bleeding and 1 for the presence of bleeding after 30 seconds of probing pocket depth > Smm.
Loss of attachment was assessed by using Periodontal Probe [9], and performed as follows: (a)
measuring the distance (in mm) from the free gingival margin (FGM) to the cemento-enamel junction
(CEJ); (b) measuring the distance from the FGM to the bottom of sulcus or pocket at each site;
(c) the attachment loss was obtained by subtracting the first measurement from the second one
(16).

The students having 2 or more teeth of 5 mm or deeper pockets were invited for panoramic x-
ray and periapical radiographic examination in the OPD, SOMC Dental Unit. Before the
beginning of clinical examination, the examiner examined ten of the students. He examined
these parameters: plaque index, gingival bleeding and clinical attachment loss. After one week,
examination was rebated by the examiner himself for calibration (Intra-examiner calibration);
the percentage of calibration considered here was 95%.

Results

Data analysis was carried out using simple logistic linear models. The response variable is the
aggressive periodontitis (AgP), which is a binary response variable coded as 0 for affected and
1 for non-affected student. The following independent variables were considered in this study:
age (years), gender, father’s education level (Felevel), mother’s education level (Melevel),
father’s job (Fathjob), mother’s job (Mothjob), socioeconomic level, family size, toothbrush use,
use of toothpicks or dental floss. Plaque index, gingival bleeding, pocket depth and loss of
attachment were evaluated during the clinical examination.

The analysis results for testing the relationship between AgP and either of these risk factors
considered in this study were obtained by simply fitting AgP to each of these risk factors taken
one at a time. The statistical analysis results are displayed in Table 1.

Table 1 — Distribution of fitted models and the corresponding significance test results (ns = p >
0.05 indicates insignificant results, whereas *, ** and *** indicate significant results)

Fitted model Significance
AgP vs. Age p < 0.001**
AgP vs. Gender p > 0.05 (ns)
AgP vs. Felevel p < 0.05%*
AgP vs. Melevel p > 0.05 (ns)
AgP vs. Fathjob p > 0.05 (ns)
AgP vs. Mothjob P < 0.0001 ***
AgP vs. Socioeconomic  [p < 0.0001 ***
AgP vs. Family size p < 0.001*%*
AgP vs. Brush use p < 0.0001***
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AgP vs. Picks use p <0.001 **
AgP vs. Sickle cell anemiap < 0.0001 ***
AgP vs. Anemia p < 0.0001 ***

ANOVA tests of between-subjects effects
Fitted model Significance
AgP vs. Plaque index p < 0.001*%*
AgP vs. Gingival bleedingp < 0.001**
AgP vs. Pocket depth p < 0.0001 ***
AgP VSs. Loss ofp < 0.0001 ***
attachment

The results obtained indicated that the age of the student was found to be significantly associated
with AgP (p <0.001). On the other hand, the gender of the student was found to be insignificant
for showing a poor relationship with AgP (p > 0.05). With regards to parents’ education level,
the results indicated that the father’s education level appeared to be significantly related to AgP
(p < 0.05), while the mother’s education level was not related to AgP (p > 0.05).

The relationship between parents’ job and occurrences of AgP were also investigated using Chi-
square test. The results obtained yielded a strong association between mother’s job and AgP (p
< 0.0001), but father’s job was not significantly related to the occurrence of AgP (p > 0.05).
The study has clearly demonstrated that there is a strong relationship between the
socioeconomic level of the student and the prevalence of AgP (p < 0.0001). The study also
indicated that the prevalence of AgP among students from poor families is significantly higher
than that occurred among students from rich families. Furthermore, the family size was found
to be a significant risk factor in determining the prevalence of AgP.

Results obtained indicated that the number of students who were affected by AgP was higher
in families with more than ten members. For oral hygiene care, more than a half of the sample
(505) responded that they have never used a toothbrush. Out of those 505 students, there were
24 students who were found to be affected by AgP. From the data records, there were 348
students who were found to use a toothbrush more than once per day and 157 students who used
toothbrush for only once per week.

The Chi-square test of whether or not the use of toothbrush is significantly associated with AgP
yielded that the use of toothbrush when tested against incidence of AgP was significant (p <
0.0001).

For local risk factors as represented by dental plaque, gingival bleeding and bleeding on
probing, the data study consists of 518 students with score 2 of dental plaque, 264 students
with score 1, 210 students with score 3 and 18 students with score 0. ANOVA test was applied
to test the dental plaque against AgP, and the results obtained were found to be highly
significant (p < 0.0001).

Gingival bleeding was classified into two categories: 0 for no bleeding and 1 for bleeding
on probing. There were 864 students with score 1 and 146 students with score 0. Thus, the
ANOVA test showed that gingival bleeding was significantly associated with the occurrence of AgP
(p < 0.001). The ANOVA test also showed that pocket depth and loss of attachment were
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significantly associated with AgP (p < 0.0001).

With regards to smoking as a risk factor, there were only 110 smokers in the sample, and the
other 900 students were non-smokers. Chi-square test yielded that there is no relationship
between smoking and occurrences of AgP.

In order to evaluate the medical history, each participant was asked if he/she had a history of
one or more systemic disease such as diabetes, asthma, heart disease, sickle cell anemia, anemia,
rheumatoid arthritis etc. In this study, there were 12 students with a history of sickle cell
anemia and 18 students with a history of anemia, and all of them were affected by AgP.
Hence, the Chi- square test showed significant results regarding the association of sickle cell
anemia with AgP (p <0.0001).

Tables 2 and 3 show, respectively, the distribution of LAgP and GAgP and the number of
teeth affected by LAgP and GAgP. As we can see in Table 2, the percentages of LAgP and
GAgP forms are, respectively, 2.1% and 1.1%. Table 3 shows that the following teeth were found
to be affected: incisors, first premolars, second premolars, first molars and second molars. As
we can see in Table 3, the highest number of teeth with affected by LAgP and GAgP are first
molars and incisors, respectively, whereas the lowest numbers are those of second molars and
second premolars.

Table 2 — Distribution of subjects according to the type of aggressive periodontitis

AgP Number of subjects [Percent
None 966 96.6
LAgP 32 2.3
GAgP 12 1.1
Total 1,010 100.0

Table 3 — Number and types of teeth affected by LAgP and GAgP
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Discussion

Because there is no previous study about aggressive periodontitis in Bangladesh, this present
study is considered the first one performed among students in North-East Region of Bangladesh.
This study demonstrated that the prevalence of aggressive periodontitis was 3.2% among 1,010
students, a relatively high result in comparison to other previous studies conducted in other
countries (3,4,6,8,13,14,17,18). Such result might be related to the low socioeconomic level of the
students in Bangladesh. Moreover, the first molars and incisors were the ones more affected by loss
of attachment, and this may be related to the earlier eruption of these teeth.

With regards to risk factors thought to be related to the development of aggressive periodontitis,
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the Chi square test indicated that the younger age of the student was found to be significantly
associated with AgP (p < 0.001).

Even though some epidemiological studies have shown that the prevalence of periodontal
disease is often higher among young females, which might be related to their earlier eruption
of first molars and incisors (2), the current study concluded that there is no significant difference
between males and females (p > 0.05).

The current study indicated that there is a strong relationship between the low socioeconomic level
and the prevalence of aggressive periodontitis among students of Sylhet (p < 0.001). This result
might be due to the increasing number of the family members (p < 0.001). Because most students’
mothers have no job, the mother’s job factor was found to be significantly associated with AgP
(p < 0.0001).

Thus, the results obtained for the considered risk factors have clearly demonstrated that the prevalence
of AgP among students from poor families is higher in comparison to rich families. Moreover,
this result suggests that the low socioeconomic level is considered a positive risk factor for the
development of aggressive periodontitis. This conclusion agrees with results drawn from
previous epidemiological studies (9).

It can be noted that oral hygiene status may play an important role in the occurrence of AgP, as
this study yielded that the prevalence of AgP among students who are not using toothbrush is
much higher than among those students who are usually using toothbrush (p < 0.0001). This
might be due to the increasing accumulation of some local factors, such as dental plaque and
calculus that contribute to the development of gingival inflammation, and therefore these local
factors may increase the percentage of occurrence of AgP.

Although some previous studies indicate that there is a strong relationship between periodontitis
and smoking (14), the current study provided insignificant relationship between AgP and the
smoking factor. This may be due to the fact that only a few number of students in the sample were
smokers (110 out of 1,010 students).

Considering the medical history of some systemic diseases, the study showed a significant
relationship between the occurrence of AgP and those students having a history of anemia and/or
sickle cell anemia (p < 0.0001). This might be due to severe iron and B12 deficiency that are
associated with anemia, which leads to aggressive periodontitis. This study, however, indicated that
there is no significant relationship between AgP and the other medical history of diabetes,
rheumatoid arthritis, heart diseases etc. (p > 0.05). Such a result might be related to the absence
of these systemic diseases among the sample of students that participated in this study.

Conclusion

The prevalence of AgP among school students of North-East Region of Bangladesh was 3.2%.
Low socioeconomic level and poor oral hygiene may play a very important role in the
development of aggressive periodontitis and its increasing prevalence.
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