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Abstract

Background: Periodontal disease is the most common oral health problem among individuals living with disabili-
ties. Any physical impairment and/or mental handicap can compromise the capability to perform oral health care.
Individuals with poor oral hygiene practice were prone to dental caries, periodontal disease, and upper respiratory
tract infections. Despite the high prevalence of disabled people in Ethiopia, data are scarce about their periodontal
status. The aim of this study was to determine the prevalence and determinant factors of periodontal disease among
students living with disability in the Amhara region.

Methods: A school-based cross-sectional study was done on eight special needs schools in Amhara regional state
from November 30, 2020, to April 10,2021. A simple random sampling technique using a computer random genera-
tor was employed to recruit the study participants. The participants were interviewed for sociodemographic charac-
teristics, oral hygiene practice, type of disability, and medical condition through a pre-tested semi-structured ques-
tionnaire. The periodontal status of the participants was evaluated using the community periodontal index (CPI). Data
entry was done using the Epi-data and analyzed using SPSS 26. Binary logistic regression analysis was used to identify
the predictors of periodontal disease at a 5% level of significance.

Results: A total of 443 study participants were involved with a mean age of 15.84 +3.882. Among these, 27.5%
(95%Cl 23.4-32.0) had a periodontal pocket depth of >4 mm, and 56.7% had bleeding on probing. The prevalence

of periodontal disease was higher in participants with poor oral health status (52.2%), dental caries (34.8%), class-2
malocclusion (46.1%), and low monthly income (30.4%), visually impaired (30%), and mentally disorder (29.9%). Age of
above 18 years (AOR=3.41, 95%Cl 1.40, 8.28), low family monthly income (AOR=2.21; 95%Cl 1.22, 4.03), malocclusion
(AOR=1.59,95%Cl 1.01, 2.54), poor oral health status (AOR=9.41; 95%Cl 4.92, 17.98), and dental caries (AOR=1.85,
95%Cl 1.21, 2.82) were independent predictors of periodontal disease.

Conclusions: A substantial amount of disabled school students in the study area had periodontal disease. The study
found that there was a statistically significant association between age, family monthly income, malocclusion, oral
health status, and dental caries with periodontal disease. The implementation of school oral health programs has a
great benefit for the oral health status of disabled school students.
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Background

Disability is any condition of the body or minds (impair-
ment) that makes it more difficult for the person with
the condition to do certain activities (activity limitation)
and interact with the world around them (participation
restrictions) [1]. About 10% of the population in devel-
oped countries and 12% in developing countries are living
with a disability [2]. In Ethiopia, 17.6% of the population
had a disability [3]. Globally, the prevalence of disability
is increasing due to higher survival rates, an increased
aged population, and the increased prevalence of chronic
diseases [4—6].

Oral health problems are significant in people with
disability that might be associated with their actual dis-
ability, other medical conditions, social factors, medica-
tions, lack of access to oral health care, and their parents’
neglect of oral health [7]. A reduced mental or physical
state, impaired vision, or restricted dexterity can limit
individuals’ ability to perform adequate oral care [8—10].
Poor oral hygiene practice coupled with low dental health
coverage, lack of regular dental check-ups, restorative,
and/or surgical treatment in the dental office, leads to an
increased prevalence of dental caries, periodontal dis-
ease, and respiratory infections [11-14].

Periodontal disease is the most common oral health
problem in children with disability, and more than
75% of children with disabilities are unable to obtain
needed dental care [15]. Moderately affected, and unin-
sured individuals were significantly associated with
higher odds of having unmet dental needs [16]. Chil-
dren with a disability had a higher prevalence of peri-
odontal disease than non-disabled children, and there
was a significant association between type of disabil-
ity and periodontal disease [17]. Furthermore, a study

done in India on hearing-impaired individuals reported
that 45.53% and 2.72% of them had bleeding on prob-
ing (BOP) and periodontal pocket depth of 4-5 mm
respectively [18].

The absence of data regarding the periodontal disease
of students with disability in Ethiopia makes it difficult
to obtain a conclusion on the prevalence of periodontal
disease in this population. Knowing the prevalence of
periodontal disease among the disabled population has
utmost importance for designing effective preventive
and treatment methods. Despite the high prevalence of
disabled people in Ethiopia, there is a scarcity of infor-
mation about their periodontal status. Hence, the pre-
sent study aimed to assess the periodontal status and
associated factors among students living with disability
in the Amhara region, Ethiopia (Fig. 1).

Methods

Study setting and participants

The study was conducted in special needs schools in the
Ambhara Regional State of Ethiopia. In Amhara regional
state, there are eight special needs schools located in;
Gondar, Bahir-Dar, Debre-Markos, and Dessie town. Six
hundred ninety-six disabled students are attending spe-
cial needs schools in the region, and half of them (341)
were hearing-impaired students. students who met the
following inclusion criteria were included in the study;
agreed and signed the consent form (parents gave written
consent), attending a special needs school in the region
during the data collection period. However, the critically
ill, who didn’t give full data due to their disability, unco-
operative students, and students living with HIV/AIDS
and Diabetic Mellitus were excluded from the study.
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Study design

A school-based cross-sectional study was conducted
from November 30, 2020, to April 10, 2021, among
students living with disability and attending special
needs schools in the Amhara region, Ethiopia. The
study design and reporting was in agreement with the
‘strengthening the reporting of observational studies in
Epidemiology (STROBE) statement for cross-sectional
studies.

Sample size determination and sampling techniques

The sample size was calculated using the single popula-
tion proportion formula. Assuming; a 50% prevalence
(since no past national data exist), 95% confidence
interval, 5% margin of error, and a 15% non-response
rate. The final sample size was 443. A simple random
sampling technique using a computer random genera-
tor was employed to recruit the study participants.

Measures

Disability

A disability is any condition of the body or minds
(impairment) that makes it more difficult for the person
with the condition to do certain activities (activity limi-
tation) and interacts with the world around them (par-
ticipation restrictions) [1].

Periodontal disease
A student was considered to have periodontal disease if
he/she had a periodontal pocket depth of >3 mm [19].

Special need schools

Schools give programs for students who have chal-
lenges or disabilities that interfere with learning. More-
over, they provide the support that has not normally
provided in general education programs. These schools
and programs tailor learning to address each child’s
unique combination of needs [20].

Measure collection

A pre-tested structured interview administered ques-
tionnaire adapted from the WHO oral health survey
tool was implemented [21]. The questionnaire was pre-
pared in English and translated into the local language,
Ambharic. To check the consistency of the question-
naire, the Amharic version was then translated back
to English. Data collected were demographic data,
oral health practice, medical condition, type of disabil-
ity, and presence of oral habits (finger sucking, mouth
breathing, etc.). Data regarding the type of disability
was obtained from the coordinator of special needs
education of each school. The disability condition and
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demographic data were collected before the intra-oral
examination. Data were collected from the selected
students with the assistance of their parents or legal
guardian. For the intellectually disabled students, par-
ents were interviewed regarding sociodemographic
characteristics and other habits of their children.

Data was collected under strict supervision by 8 dental
surgeons and two special needs experts. The data collec-
tors received a five-day training on the study’s objectives,
research ethics, approach to the interviewee, data col-
lection tools and techniques, and confidentiality during
study selection of study participants and data collection.
The data collectors wrote all answers to the question-
naires. The supervisors (AM, KA) had onsite supervision
during the whole data collection period and checked the
data daily to ensure its completeness and consistency.

The dental examination

Four qualified dentists were involved in the clinical
examination with the aid of special needs experts and
other health professionals. The dentists were trained and
calibrated using the WHO oral health survey tool by the
investigator. The calibration and standardization of the
evaluators were done through a series of training that
includes; a theoretical overview, and discuss issues and
questions encountered during the examination period.
Moreover, a pretest was done on 45 disabled students at
Injibara before the actual study to validate the diagnostic
criteria. The clinical examination was conducted in the
classroom using normal light and students’ chairs. Par-
ticipants suffering from severe physical handicaps and
confined to a wheelchair were examined in their wheel-
chairs. The examinations were conducted with the aid of
a mouth mirror, and periodontal probe. The periodon-
tal status, bleeding on probing (BOP) and periodontal
pocket depth (PD) around all teeth, and loss of attach-
ment around the six index teeth were evaluated accord-
ing to the modified community periodontal index criteria
(CPI). Moreover, “Guidelines for Periodontal Screening
and Management of Children and Adolescents Under 18
Years of Age” was used for evaluation of the periodontal
status of under 18 years of age children [22]. Students
with a dental emergency were linked to the nearby dental
center for treatment. A maximum infection prevention
mechanism was implemented by the data collectors to
avoid COVID-19 infection.

Ethical approval and consent

Permission (Ref. No: V/P/RCS/05/541/2020) was
obtained from the institutional ethical review board
of the University of Gondar, and educational admins of
respective zones and heads of schools. The objective of
the study was explained to the students, parents, and
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special needs teachers. Written Informed consent was
obtained from all participants and/or their parents/legal
guardians for study participation. To ensure confidenti-
ality of data, study subjects were identified using codes
and unauthorized persons would not access the collected
data.

Statistical analysis

Each questionnaire was evaluated for completeness and
entered into Epi-data (version 4.6) and then transferred
to SPSS 26 for coding, storing, and further analysis.
Descriptive statistics of categorical variables were pre-
sented in terms of frequency and percentage, and con-
tinuous variables were presented in terms of mean and
standard deviation (SD). Binary logistic regression analy-
ses were done to determine the relationship between the
independent variables and periodontal disease. those
variables with a P value of <0.2 in the bivariable analy-
sis were transferred to the multivariable logistic regres-
sion model to decrease the confounders. An adjusted
odds ratio was determined along with its 95% confidence
interval and a significant level of P<0.05 was considered
for all analyses.

Results

Socio-demographic characteristics

Four hundred forty-three study participants were
involved in the study and provided a 100% response rate.
The mean age of the subjects was 15.84+3.882 years.
About 64.3% of the study participants were within the
13-18 years age range. Two hundred thirty-seven (53.5%)
of the study participants were males. Almost three-
fourths (69.8%) of the study participants were orthodox
Christians. Regarding their educational status, 53.3%
of the study participants were in grades 1-4. The family
monthly income of the study participants showed nearly
2/3rd (62.1%) of them had a monthly income of less
than 2500 Ethiopian Birr. Regarding the type of disabil-
ity, 33.6% of the participants were hearing impaired and
30.9% had a mental disability (Table 1).

Oral hygiene practices

Of 443 study participants, 76.1% had a habit of tooth
brushing and 7.9% had brushed their teeth twice and
more. Among the students who brushed their teeth,
82.6% had no family support; 13.2% received some sup-
port and 4.2% had received frequent support during their
tooth brushing. The physically disabled group received
slightly higher support (30.4%) than others did while
mentally disabled students received low family support
(8.5%). Of all students included in the study, 46.7% had
poor oral health status. Mentally disabled students had
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Table 1 Sociodemographic characteristics of special need
school students in Amhara regional state, Ethiopia, 2021 (n=443)

Variables Frequency Percent (%)
Sex
Male 237 535
Female 206 46.5
Age
7-12 75 169
13-18 285 64.3
19-30 83 18.7
Religion
Orthodox 309 69.8
Catholic 63 14.2
Muslim 62 14.0
Protestant 9 20
Location of the participants
Gondar 92 20.8
Bahir Dar 144 325
Debre Markos 133 300
Dessie 74 16.7
Grade level
1-4 236 533
5-8 149 336
9-12 58 13.1
Mothers educational status
No education 257 580
Read and write 113 255
Primary 21 4.7
Secondary 16 36
Diploma and higher 15 34
Fathers educational status
No education 197 445
Read and write 142 321
Primary 22 50
Secondary 26 59
Diploma and higher 31 7.0
Monthly income
<2500 Ethiopian Birr 352 62.1
>2500 Ethiopian Birr 91 10.6
Disability types
Visual impairment 130 293
Hearing impairment 149 336
Mental problem 137 30.9
Physical 27 6.1

a high frequency of poor oral hygiene status (66.4%)
(Table 2).

Periodontal status
Of the total disabled students, only 28.7% had a health
periodontium. More than half of the study participants
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Table 2 Oral hygiene practices among special needs school students in Amhara region, Ethiopia

Variable Visual impairment  Hearing impairment Mental disorder (%) Physical disability (%) Overall
(%) (%)

Tooth brushing habit

Yes 99 (76.2%) 120 (80.5%) 94 (68.6%) 24 (88.9%) 337 (76.1%)

No 31 (23.8%) 29 (19.5%) 43 (31.4%) 3(11.1%) 106 (23.9%)
Frequency of tooth brushing

Sometimes 63 (48.5%) 62 (41.6%) 47 (34.3%/ 13 (48.1%) 185 (41.8%)

Once/day 26 (20.0%) 47 (31.5%) 36 (26.3%) 8 (29.6%) 117 (26.4%)

>2/day 10 (7.7%) 11 (7.4%) 11 (8.0%) 3(11.1%) 35 (7.9%)
Family support during toothbrush

Never 86 (86.9%) 88 (74.6%) 86 (91.5%) 16 (69.6%) 276 (82.6%)

Sometimes 7(7.1%) 24 (20.3%) 7 (7.4%) 6 (26.1%) 44 (13.2%)

Always 6 (6.1%) 6 (5.1%) 1(1.1%) 1(4.3%) 14 (4.2%)
Oral hygiene status

Good 21 (16.2%) 54 (36.2%) 6 (4.4%) 6 (22.2%) 87 (19.6%)

Fair 52 (40.0%) 48 (32.2%) 40 (29.2%) 9(33.3%) 149 (33.6%)

Poor 57 (43.8%) 47 (31.5%) 91 (66.4%) 12 (44.4%) 207 (46.7%)

Table 3 Periodontal status of the study participants using the Community periodontal index (CPI) in the Amhara region, Ethiopia,

2020/21
Variables Healthy gum Bleeding on probing Calculus Periodontal pocket of  Periodontal
4-5 mm pocket>6 mm
Sex
Male 67 127 (50.6%) 108 (52.2%) 42 (51.2%) 20 (50.0%)
Female 60 124 (49.4%) 99 (47.8%) 40 (48.8%) 20 (50.0%)
Type of disability
Visual 37 73 (29.1%) 7 (27.5%) 26 (31.7%) 3(32.5%)
Hearing 42 65 (25.9%) 7 (22.7%) 24 (29.3%) 0 (25.0%)
Mental 39 95 (37.8%) 91 (44.0%) 26 (31.7%) 14 (35.0%)
Physical 8 8 (7.2%) 2 (5.8%) 6 (7.3%) 3(7.5%)
Age
7-12 years 64 23 (9.2%) 40 (19.3%) 6 (7.3%) 4(10.0%)
13-18 years 27 168 (66.9%) 99 (47.2%) 62 (75.6%) 23 (57.5%)
19-30 years 36 60 (23.9%) 68 (32.9%) 14(17.1%) 13 (32.5%)
Grade level
Grade 1-4 68 135 (53.8%) 113 (54.6%) 40 (48.8%) 22 (55.0%)
Grade 5-8 43 78 (31.1%) 61 (29.5%) 28 (34.1%) 13 (32.5%)
Grade 9-12 16 38 (15.1%) 33 (15.9%) 14 (17.1%) 5(12.5%)
Tooth brushing
Yes 97 190 (75.7%) 160 (77.3%) 63 (76.8%) 31 (77.5%)
No 30 61 (24.3%) 47 (22.7%) 19 (23.2%) 9 (22.5%)
Monthly family income (Ethiopian birr)
<1000 89 149 (70.0%) 141 (79.2%) 45 (47.9%) 30 (75.0%)
1000-2500 23 41 (19.2%) 22 (12.4%) 12 (18.5%) 5(12.5%)

> 2500 birr 15 23 (10.8%) 15 (8.4%) 8(12.6%) 5(12.5%)
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had calculus deposition. Periodontal disease was present
in 27.5% of the participants (18.5% had shallow pock-
ets and 9% in deep pockets). Moreover, more than half
(56.7%) of the study participants had bleeding on probing
(BOP). Mentally disabled students were more affected by
periodontal disease than others were. Males had a slightly
higher prevalence of shallow periodontal pocket (PPD
4-5 mm) than females (52.2% vs. 47.8%). Twenty-three
students (57.5%) of 13—18 years and thirteen (32.5%) of
19-30 years had deep periodontal pockets (periodontal
pocket depth of > 6 mm) (Table 3).

Predictors of periodontal disease

To identify the factors that affect periodontal disease, a
univariate chi-square test was done on data collected in
the questionnaires such as demographic, oral hygiene
practice, other oral health problems (malocclusion, den-
tal caries), and carbohydrate intake habits. The results
showed that age (P=0.008), monthly family income
(P=0.001), oral health status (P=0.000), dental caries
(P=0.015), and malocclusion (P=0.001) significantly
affected the periodontal status of disabled students
(Table 4).

Age, family monthly income, carbohydrate intake,
oral health status, malocclusion, and dental caries were
statistically significant during the bivariate analysis and
entered into the multivariate logistic regression model
as independent variables for the outcomes of periodon-
tal disease. The multivariate logistic regression analysis
showed that age, family monthly income, malocclusion,
class-2 malocclusion, oral health status, and dental caries
were the risk factors for periodontal disease (shallow and
deep pocket). Students above 18 years old were 3.41 folds
at risk of having periodontal disease than 7—12 years stu-
dents (AOR =3.41(95%CI 1.40, 8.23). Moreover, students
from low family income had a high risk of acquiring peri-
odontal infection (AOR=2.21; 95%CI 1.22, 4.03). Stu-
dents with a malocclusion were 1.59 times more likely to
have periodontal disease than students who had normal
occlusion (AOR=1.59 (95%CI 1.01, 2.54), and the odds
of having the periodontal disease were high in class-2
malocclusion students (AOR=2.39 (1.30, 4.42). Poor
oral health status was the major risk factor for periodon-
tal disease among special needs students (AOR=9.41;
95%CI 4.92, 17.98) (Table 5).

Discussion

The objective of this study was to determine the prev-
alence of periodontal disease and associated factors
among special needs school students in the Ambhara
Region, Ethiopia. The result of this study showed that
more than half of the study participants had periodon-
tal changes. Age, family monthly income, malocclusion,
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Table 4 Predictors of periodontal disease among special need
school students in Amhara region, Ethiopia, 2021

Study variables Periodontal pocket P value
Yes No

Sex
Male 62 (26.2%) 175 (73.8%) 0.486
Female 60 (29.1%) 146 (70.9%)

Age
7-12 years 10 (13.3%) 65 (86.7%) 0.008**
13-18 years 85 (29.8%) 200 (70.2%)
19-30 years 27 (32.5%) 56 (67.5%)

Grade level
Grade 1-4 62 (26.3%) 174 (73.7%) 0612
Grade 5-8 41 (27.5%) 108 (72.5%)
Grade 9-12 19 (32.8%) 39 (67.2%)

Monthly family income (Ethiopian Birr)
<2500 107 (30.4%) 245 (69.6%) 0.001**
>2500 15 (16.5%) 76 (83.5%)

Carbohydrate intake
Yes 106 (26.4%) 296 (73.6%) 0.084
No 16 (39.0%) 25 (61.0%)

Tooth brushing habit
Yes 94 (27.9%) 243 (72.1%) 0.766
No 28 (26.4%) 78 (73.6%)

Comorbidity
Yes 18 (31.6%) 39 (68.4%) 0.465
No 104 (26.9%) 282 (73.1%)

Medication intake
Yes 15 (28.8%) 37 (71.2%) 0.808
No 106 (27.2%) 283 (72.8%)

Oral health status
Good 0 (0.0%) 87 (100.0%) 0.000%*
Fair 14 (9.4%) 135 (90.6%)
Poor 108 (52.2%) 99 (47.8%)

Class-2 malocclusion
Yes 35 (46.1%) 41 (53.9%) 0.000**
No 87 (23.7%) 280 (76.3%)

Dental caries
Yes 64 (34.8%) 120 (65.2%) 0.015*
No 58 (22.4%) 201 (77.6%)

Type of disability
Visual impairment 39 (30.0%) 91 (70.0%) 0474
Hearing impairment 34 (22.8%) 115 (77.2%)
Mental disability 41 (29.9%) 96 (70.1%)
Physical disability 8 (29.6%) 19 (70.4%)

Malocclusion
Yes 63 120 0.001**
No 59 201

**Very significant association

*Significant difference
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Table 5 The multivariable logistic regression analysis to show
the association between the independent variables and
periodontal disease

Variable Periodontal disease AOR
Yes No
Age
7-12 years 10 65 1
13-18 years 85 200 1.28(0.74,2.21)
19-30 years 27 56 341 (140,8.28)
Carbohydrate intake
Yes 106 296 1.613(0.765, 3.401)
No 16 25 1
Tooth brushing habit
Yes 85 232 1
No 28 77 1.30(0.72,2.37)
Oral health status
Good 0 87 1
Fair 14 135 2.34(1.151,6.780)
Poor 108 99 941 (4.92,17.98)
Class-2 malocclusion
Yes 35 41 2.39(1.30,4.42)
No 87 280 1
Dental caries
Yes 64 120 1.85(1.21,2.82)
No 58 201
Monthly family income
<2500 Ethiopian Birr 107 245 2.21(1.22,4.03)
> 2500 Ethiopian Birr 15 76 1
Malocclusion
Yes 63 120 1.59(1.01,2.54)
No 59 201 1

class-2 malocclusion, oral health status, and dental
caries were independent risk factors for periodontal
disease.

The present study found that 71.3% of the special
needs school students had some periodontal changes
which is similar to a study done in India where 11% of
5-12 years old children with disabilities attending special
schools had healthy periodontium [23]. Our study found
that 27.5% of the participants had periodontal disease (a
periodontal pocket depth of >4 mm). Our finding is low
compared with a study done in Kuwait (61%) [17], India
(49.64%) [24], and India (96.5%) [25]. Moreover, 50% of
intellectually disabled individuals in Hyderabad, India
had gingivitis [26]. However, our finding is high com-
pared with studies done in Nigeria (7.3%) [18], Taiwan
(5.4%) [27], and India (2.72%) [28]. The difference might
be due to the socioeconomic difference and because of
the use of different methods for diagnosing periodontal
disease.
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The present study found that more than half of our
study participants had bleeding on probing which is con-
sistent with studies done in Nigeria [18] and India [28].
The high prevalence of periodontal disease in disabled
schoolchildren might be due to the challenges in oral
hygiene practice or lack of proper family support during
tooth brushing. In addition, the present study showed a
direct relationship between age and periodontal disease.
Students aged 18-30 years had a higher risk of having
periodontal disease than those under 18 years old stu-
dents. It might be due to the assumption that older age
students can take care of their oral health more than
younger age groups and didn’t get parents’ support dur-
ing tooth brushing.

Similar to our findings, intellectually disabled groups
had a higher mean plaque index and clinical attachment
loss of 4—5 mm [29]. This might be due to the underlying
congenital or developmental anomalies as well as the ina-
bility to receive adequate personal and professional care
to maintain oral health [30].

Our finding found a statistically significant associa-
tion between oral health status and periodontal disease.
students with poor oral health status were at high risk of
having periodontal disease participants with good oral
health status. Similar results were reported in Kuwait
(AOR=8.5, 95%CI 3.5-20.9) [17]. Furthermore, a sys-
tematic review and meta-analysis by Lertpimonchai
et al. found that participants with poor oral hygiene
status were 5.01 times more at risk of having periodon-
tal disease than those with good oral hygiene status
(AOR=5.01, 95%CI 3.40-7.39) [31]. The poor oral health
status in the disabled population might be due to their
actual disability, social factors, medications especially for
the mentally disordered individuals, and their parent’s
negligence of oral health [7].

Moreover, the present study found a statistically signifi-
cant association between malocclusion and periodontal
disease among special needs school students. Similarly,
Bollen [32] reported that individuals with malocclu-
sion had more severe periodontal disease. Moreover, our
study showed a higher odds ratio of having periodontal
disease among those who had class-2 malocclusion. This
might be due to improperly aligned teeth making plaque
removal difficult, and predisposing to gingival inflamma-
tion and periodontal destruction.

We also found a significant relationship between den-
tal caries and periodontal disease. Our results are similar
to a previous study done by Strauss et al. that reported
individuals with caries had a higher prevalence of peri-
odontal disease than those without caries [33]. The 4th
National Oral Health Survey of China also reported
that patients with dental caries were 1.40 times (95%CI
1.24, 1.56) having periodontal disease than non-carious
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patients [34]. Available evidence on the co-occurrence of
caries and periodontitis is still controversial [33]. Conse-
quently, a positive or a negative association between both
diseases is still a matter of debate. For example, early
studies have reported positive [35] and negative associa-
tions [36] but also a lack of association [37]. Furthermore,
socio-behavioral aspects and socio-economic status are
also associated with the development of caries and peri-
odontitis [38].

In this study, we found a non-significance association
between tooth brushing habits and periodontal disease.
This finding differs from a previous study in Thailand that
reported a 8.25 folds risk of having periodontal disease
among those who had poor tooth brushing habits than
those who brush their tooth frequently [39]. This might
be due that the majority of the study participants in the
current study did not have appropriate tooth brushing
habits, and almost none of them received caregiver assis-
tance while brushing their teeth.

Similar to our finding, one—third of intellectually disa-
bled individuals had periodontal disease in Nepal (30.8%)
[40]. However, our finding is relatively high compared
with a study done in Nigeria (20.0%) [18]. This might
be due to the difficulty in maintaining oral hygiene and
accessing oral hygiene tools in the visually impaired
populations in the study area. Also, our study found an
inverse relationship between socioeconomic status and
periodontal disease which is similar to a study done in
the USA [41]. A study done in India also reported that
the periodontal condition of mentally disabled children
and adults deteriorates as the family income decreases
(AOR=6.06, 95%CI 2.31-9.34) [25]. One possible expla-
nation for such a difference is that periodontal disease
may not be predisposed to prevention through non-
behavioral measures. Population strategies to prevent
gingivitis and adult periodontitis rely on health education
and individual behavior change [42].

Strengths and limitations of the study

To the best of our knowledge, this is the first study that
tried to assess the periodontal status of students liv-
ing with disability in Ethiopia. Moreover, the study was
done by multi-professionals; dental professionals, public
health professionals, internists, behavioral science pro-
fessionals, special needs experts, and other professionals
were involved. However, we have faced the following dif-
ficulties; first, the study only included students attending
special needs schools, and disabled students who do not
attend special needs education were excluded. Moreo-
ver, the self-reported nature of the oral health behavior
of the questionnaire has some limitations for disabled
participants.
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Conclusions

A substantial number of students living with disabil-
ity in the study area had periodontal disease. The study
found that age, family monthly income, malocclusion,
oral health status, and dental caries were independent
predictors of periodontal disease. We recommend the
implementation of oral health education for parents and
primary school teachers on oral hygiene practice, and the
need for regular dental visits for individuals living with a
disability.
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