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Abstract
Background: This study assesses the impact of school based educational interventions on oral hygiene
of students conducted worldwide. This is a systematic review and Meta-Analysis. Methods: Our
investigation was conducted in electronic databases including MEDLINE Ovid), Embase Ovid, Scopus),
Web of Science from 2000 to march 2018. The data were extracted based on a standard data collection
form speci�c to observational studies, and entered into RevMan2014. Twelve studies of students in this
review �nally entered the study including �ve individual RCTs, four cluster-RCTs, and three quasi-
experimental studies. Results: Meta-analyses showed a signi�cant difference in knowledge (SMD 3.31,
95% CI 2.52 to 4.11; P < 0.001), attitude (SMD 1. 99, 95% CI 0. 43 to 3.54; P < 0.01), behavior (SMD 4.74,
95% CI 3.70 to 5.77; P < 0.001), plaque index (SMD -1. 01, 95% CI -1.50 to -0. 51; P < 0. 001) and Gingival
index (SMD 0.33, 95% CI -0. 36 to 1.02; P = 0.34) for students receiving educational interventions
compared to those receiving usual care . Discussion: The focus of the present study is the e�cacy of all
oral health education and promotion interventions, especially in terms of short-term outcomes. Since
long-term and short-term results are of tremendous importance for oral and dental education programs, it
will be possible to make these interventions in the future with several target groups, including families
and teachers.

Introduction
 Oral hygiene is a basic component of public health and well-being [1, 2]. “Oral health has
multifaceted nature that provides the ability of speaking, smiling, smelling, tasting,
touching, chewing and swallowing, which helps expressing emotions confidently and
prevents the diseases without the feeling of pain and discomfort” [3]. Poor oral health such
as dental caries, periodontal  disorders  and missing tooth    are  important  public health
issues around the world given the fact that poor oral  hygiene  has  wide-spreading
impacts on overall health and quality of life. Some common diseases are caused from the
direct effect of untreated oral health problems [4]. There is a link between poor oral health
and social-behavioral and environmental factors possibly leading to poor nutrition, absence
from work and school, pain and suffering, and increased healthcare costs [5, 6] . The
statistics show a quarter of the world's population suffers from oral disorders [7, 8]. Tooth
decay is common in about 50 % of the world’s population   [9]. The World Health
Organization reported in 2015 that most of the adults and schoolchildren experience dental
caries and 5%-15% of most populations are affected by severe periodontitis [10]. Many
school based oral health programs, mainly educational interventions, have been conducted
worldwide; however, their impact is not adequately clear. Considering the cost of these
interventions, it is crucial for public health managers, especially in developing countries, to
conduct evidence-based effective preventive measures against diseases while promoting
oral health [11-13]. This review aims to contribute to this aim. In this study, authors have
defined school based oral health-related educational interventions as educational
programmers utilizing different educational methods such as lectures, demonstrations and
practical program targeting students individually or in groups in schools. The aim of this
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study  is  to evaluate the  effects  of school based oral  health interventions
programs on students’ oral hygiene, knowledge, attitude, and practice.
 
 

Methods
Types of studies
Individually  randomized  controlled trials (RCTs) or cluster-RCTs including quasi-
experimental studies were used to enhance oral hygiene (dental plaque), associated
awareness, and attitude, performance of students using one or more school-based oral
health education and/or oral health promotion interventions programs (the case group in
comparison with consistent oral hygiene education (the control group).

Inclusion criteria were according to the PICOs criteria:
Population: Studies that have evaluated the primary, middle, and high schools in their
communities without paying attention to their oral health conditions;
Intervention: School based educational interventions to improve the level of oral hygiene in
students;
Comparison: Studies, which compared the participants in terms of the absence and in the
presence of oral health-educating interventions;
Outcome: Studies that assess the results of oral health and oral health-related awareness,
mindset and behavior: Studies that covered any RCT or quasi-experimental were selected to
undergo an oral hygiene interventions programs;
Types of participants
Male and female students at primary and secondary schools were selected for this study.
Most of them were 6-18 years old.
Types of interventions
Any RCT or quasi-experimental were selected to undergo the oral health  interventions
programs versus typical oral health care and education and also quasi-experimental studies
as well as interventions   with no educational or oral hygiene promotion components as
controls.
 
Types of outcome measures

Oral health-related awareness, mindset and behavior of students: determined by any
tools applied in the included studies (e.g. questionnaire or interview).
Gingival index measured by Gingival scores.
Dental plaque measured by plaque scores.
DMFT

 
Search methods to select the studies 
 
This systematic review was based on the search strategy developed for MEDLINE Ovid and
Embase (Pico). The search strategy used a combination of controlled keywords and free-
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text terms.
 
Electronic searches
 
The following electronic databases were searched (2000 to march 2018) (Supplement 1):

MEDLINE Ovid (see Appendix 1).
Embase Ovid) (see Appendix 2).
Scopus (see Appendix 3).
Web of Science (see Appendix 4).

 
When searching the electronic databases, authors placed no restrictions on language of
publication.
Data collection and analysis
The search strategy was conducted by two of the review authors (ASM, SD). The first
phase was a search in the titles and abstracts. The second phase was marked by a thorough
checking through the articles in full-text by both authors independently.
Data extraction and management
The data were extracted based on a data collection form specific to observational studies.
The collected data included author’s name, publication year, country, sample size,
frequency for each group, participants, age range, effects, delivery type, language, study
design, details of the intervention, outcome measures, and follow- up. The extracted data
were entered in Excel software 2010 in accordance with the above-mentioned categories.
Data extraction was done independently by two review authors (AS, SD) by applying a
standard survey data collection, which was put into Review Manager 5 Software (RevMan
2014). The review authors were not blinded to authors of included studies. If disagreement
occurred, the two review authors would try to solve it through discussion; otherwise, they
would seek consultation with a third review author and finally those articles that were
mutually agreed-upon were selected for inclusion. Data was extracted based on the fidelity
of the intervention implementation.   If, information on the afore-mentioned issues was
insufficient, authors gathered additional information through contacting authors of the
primary studies. The Cochrane Collaboration tool was applied to evaluate the risk of bias.
Evaluation of heterogeneity 
Heterogeneity was evaluated statistically by the authors; it was also quantified
among  studies  included in each analysis using the I  statistic. All studies were analyzed
regarding the interventions and outcomes.
Data synthesis
Studies were categorized based on the intervention programs. For each intervention type,
meta-analyses were performed to be reasonable clinically and methodologically
homogeneous; random-effects models used for all analyses.
Measures of treatment effect
To assess the change of variables, mean difference (MD) was applied and its matching 95%
confidence interval (CI) was used if the same tool was used. Moreover, if the used tools
were not similar, the standardized mean difference was used (SMD).



Page 5/19

Results
Results of the search
Two review authors (ASM, SD) screened 309 abstracts for inclusion, and assessed 37
publications in full text. Finally, 12 Studies had the eligibility criteria. Studies in English and
Persian were included in the study.
Excluded studies
We excluded 25 studies: fifteen had no educational component; six included students; and
four assessed no predefined outcomes (Supplement 2).
Duration of follow-up
Follow-up for  two  studies was one month [14, 15], and for six studies ranged from one
month to three months [16-21]; for two studies was from three months to six months [22,
23], and a study  was followed up after nine months [24]. In one study, follow-up time was
not reported. Authors categorized studies covering less than three months as short term
and more than three months as long term (Supplement 3).
 
Some interventions were complex interventions, which involved more than one active
component. All educational interventions covered theoretical or practical education
sessions, or both, on oral health for  students  as one of the key intervention
components,  while  the number of intervention components was different significantly
among studies.
 
Authors categorized the interventions into two groups: educational intervention based on
the theoretical and usual (Table 1).
 

Table-1: Characteristics of studies Based on the to the variables studied
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thor Year country Participant Sample

size

Sample size in each group language

Ig1 Ig2 Ig3 Ig4 Cg

darkhora  et 2018 Iran Primary
school

90 45 - - - 45 Persian

andrashekar
al.

2014 India Middle
school

141 36 35 36 - 34 English

napathi et al 2015 India Middle
school

200 40 40 40 40 40 English

leem  et al. 2012 Pakistan Primary
school

200 40 40 40 40 40 English

Cruz and
adhya

2013 Indian Middle
school

568 141 143 - - 284 English

ssani  et al. 2016 Iran Middle
school

80 40 - - - 40 Persian

udanov  et 2018 Uzbekistan High School 86 42 - - - 44 English

dana  et al. 2017 Indian Middle
school

200 50 50 50 - 50 English

hamadkhah 
al.

2013 Iran Middle
school

300 100 100 - - 100 Persian

ngipuram  et 2016 India Middle
school

450 150 150 - - 150 English

zdani  et al. 2009 Iran High School 388 135 130 - - 150 English

ng  et al. 2009 Taiwanese High School 135 67 - - - 68 English

Author effects Time
point

 

Oral health-related Outcomes

Gingival
index

knowledge attitude behavior

 

Dental plaqueDMFT

darkhora  et Short-
term

4w - ü    ü    ü    - -

andrashekar
al.

Short-
term

3m ü    - - - ü    ü   

napathi et al Short-
term

8w - ü    - - ü    -

leem  et al. Long-
term

6m - ü    - ü    ü    -
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Cruz and
adhya

Long-
term

9m ü    ü    - ü    ü    -

ssani  et al. Short-
term

1m - ü    ü    ü    - -

udanov  et Short-
term

2m - ü    ü    ü    - -

dana  et al. Short-
term

1.5m - ü    - - - ü   

hamadkhah 
al.

Short-
term

3m - ü    ü    ü    - -

ngipuram  et Long-
term

6m ü    ü    - ü    ü    -

zdani  et al. Short-
term

3m ü    - - - ü    -

ng  et al. - N /R - ü    ü    ü    - -

                             

 
 
Included studies
We included five individual RCTs [17-19, 23, 24], four cluster-RCTs [16, 21, 22, 25],  and
three Quasi- experimental [14, 15, 20] with  2838 students as participants(Table 2).
Table 2: The main findings of studies reviewed
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Author Study
Design

Model of delivery group Outcomes
assessed1

Andarkhora  et
al.

Quasi-
experimental

Film, lecture Ig1: lecture K, A, B

Ig2: Multi
Media
Control group

Chandrashekar
et al.

Cluster-
RCTS
 

Brochure, demonstration
the model

Ig1: DHE by a
qualified
Dentist + using
the
audio-visual
aids
 

PI,
DMFT, GI

Ig2: DHE by
the
trained school
teachers
 
Ig3: DHE by
the trained
school
teachers
+ oral hygiene
aids (tooth
brush and
tooth
paste)
Control group

Ganapathi et al RCTS Audio record, pamphlets Ig1: Audio
record

K, PI

Ig2: Pamphlets
 
Ig3: Tooth
models
 
Ig4:
Multisensory
Control group

Haleem  et al.  
Cluster-
RCTS
 

Booklet supplemented,
session

Ig1: Dentist-led
 

K, B, PI

Ig2: Teacher-
led
Ig3: Peer-led
 
Ig4: Self-
learning
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Control group
D'Cruz and
Aradhya

RCTS Pamphlets, demonstration
the model

Ig1: A lecture
using a
PowerPoint
presentation

K, B, PI,
GI

Ig2: lecture, a
demonstration
of the tooth
brushing
method
Control group

Hassani  et al. Quasi-
experimental

Booklet, CD, session I g K, A, P

Control group

Khudanov   et
al.

RCTS Lesson, lecture, messages,
demonstrational models

I g K, A, P

Control group
Sadana  et al. RCTS Audio record, pamphlets Ig1: verbal

communication
 

K, DMFT

Ig2: verbal
communication
and self-
educational
pamphlets
Ig3:
audiovisual
aids and verbal
communication
Control group

Mohamadkhah 
et al.

Quasi-
experimental

Film, lecture Ig1: film Group
 

K, A, P

Ig2: lecture
Group
Control group

Vangipuram  et
al.

        RCTS Power point presentation,
chalk and talk presentation,
using charts, posters,
booklets and tooth brushing
demonstration models

Ig1: peer
Group
 

K, B, PI,
GI

Ig2: dentist
Group
Control group

Yazdani  et al. Cluster-
RCTS
 

Leaflet, Videotape Ig1: Leaflet
Group
 

PI, GI

Ig2: Videotape
Group
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Control group
Yang  et al. Cluster-

RCTS
 

lectures, role-playing, small
group discussion and group
contests

Intervention
group

K, A, B

Control group

Outcomes assessed1: K (knowledge), A (Attitude), B (behavior), PI (Plaque index), GI (Gingival Index), DMFT (decayed,
missed, filled permanent tooth).
 
 
 
 
 
Measured outcomes
 Oral health-related knowledge
Based on the results, ten studies reported oral health-related knowledge of students [14, 15,
17-20, 22, 24, 25]; all studies Oral health-related knowledge assessed by self-administered
questionnaires. Data of twelve studies on students’ awareness were combined in the current
study. Moreover, ten studies at high and unclear risk of bias including 2309 members of
students  were combined in a meta-analysis. Compared to students with no education,
students receiving educational interventions were significantly different in terms of
knowledge (SMD 3.31, 95% CI 2.52 to 4.11; P < 0.001) (Figure 1).
Oral health-related attitude
Oral health-related attitude of students was evaluated by six studies [14, 15, 18, 20]. Self-
administered questionnaires were applied with Likert scale. Self-administered
questionnaires were applied with Likert scale. Six studies including  1141  members of
students were combined in a meta-analysis by the authors. In contrast to students with no
education, students receiving educational interventions differed significantly in terms of the
attitude (SMD 1.99, 95% CI 0. 43 to 3.54; P < 0.001) (Figure 2).
Oral health-related behavior
Oral health-related behavior of students was evaluated by eight studies [14, 15, 18, 20, 22,
24]. Eight studies including1909 members of students were combined in a meta-analysis by
the authors. Contrary to students with no education, students receiving educational
interventions were different significantly in terms of the attitude (SMD  4.74,  95%
CI 3.70 to 5.77; P < 0.001) (Figure 3).
Dental plaque index
We meta-analyzed six studies [16-19, 21-24]  and involving 1947 students. In comparison
with students with no education, students receiving educational interventions were
significantly different in terms of the dental plaque scores (SMD  -1.01,  95% CI  -1.50  to
-0. 51; P < 0.001) (Figure 4).
Gingival index
Authors meta-analyzed four studies [16, 21, 23, 24] and involving 1541 students. Contrary
to students with no education, students receiving educational interventions were
considerably different in terms of gingival scores (SMD 0. 33, 95% CI -0. 36 to 1. 02; P =
0.34) (Supplement 4).
 
 
Overall risk of bias
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None of the studies reported low risk of bias. A high risk of bias in assessment of risk of
bias was observed in eight studies [14, 15, 17, 20-24]. The other four studies were at
unclear risk of bias [16, 18, 19, 24, 25] (Supplement 5).

Discussion
The studies suggested positive effects of OHE on oral health-related knowledge in short
term. Compared to those without education, students receiving educational interventions
were significantly different in knowledge. Therefore the effectiveness of  oral  health
education-  related  program  could lead  to increase of knowledge, attitude and behavior.
According to the results by Kay and Locker, it was possible to enhance knowledge by dental
health education [26]. Nevertheless, Pieper et al. argued that tooth decay could be
decreased by preventive services even with no change in knowledge and health behavior
[27]. On the other hand, one of the ways to increase knowledge and attitudes can be
engaging other groups in educational interventions. Naker reported that the education
when more effective on the students that involvement of other groups, such as parents, as
teachers [28].
Systematic review shows that OHE in a range of sample sizes efficiently enhanced oral
health-related behavior. Studies were more effective when OHE aimed school student and
when important others were included. A significant progression in oral health-related
behavior was observed by Alsada et al., Kowash et al.,Vachirarojpisan et al. and Rong et al.
Besides, all the above-mentioned studies covered important others like care givers and
mothers of children in the intervention of the target groups that affected the practice of the
target group efficiently [29-32].

Since the students spend most of their time at school, schools can provide an important
and  effective  context for improving oral and dental health.  Aljanakh  et al. reported
the role of the school in promoting the oral health behavior of students [33].
It seems that teachers can succeed in upgrading their students’ knowledge, which can be
attributed to students' trust in the material transferred by teachers. Sukhabogi et al.
reported that a teacher with an adequate knowledge of oral hygiene  could  play an
important role in oral health education of students [34].
The results of meta-analysis show that in contrast to students with no education, students
receiving educational interventions were significantly different. The results of the  meta-
analysis  indicated that the  educational  program in the intervention group were able to
improve the students' positive attitude towards health behaviors. Effective education and
raising awareness can be one of the reasons for positive attitudes among students. On the
other hand, improving attitude can lead to health behavior. Studies have shown that there
is a positive relationship between positive attitude and frequent tooth brushing of students
[35-37]. Moreover, the positive attitude of educational staff can lead to a positive attitude in
students. A study showed that teachers who have a positive attitude towards oral hygiene of
students can be a positive role model, and vice versa, teachers with a negative attitude
would have an unfavorable effect on students' health behaviors [34]. The role of  health
education  and  promoting  health in promoting oral hygiene is crucial. Educational
interventions will be more effective when they are based on theories. According to the
studies recommendations, the oral health knowledge, attitude, and behavior were improved
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by oral health education based on theories and it is possible to use them to develop
theoretical structure of the interventions [38-41].
The results of gingivitis outcome in meta-analysis showed that there was difference between
the experimental and control groups indicating that oral health intervention had effect on
gingivitis reduction. The results showed that majority of the studies had a short-term follow-
up period. Therefore, there is a need to  assess  long-term studies, which
can evaluate the effects of the education practices on those outcomes, especially because
the goal of the education  actions  in the  settings such as  school is to prevent
oral disorder and expand healthy behaviors and practices.
Compared to students with no education, students receiving educational interventions were
significantly different in terms of dental plaque scores. These review showed the impact of
OHE on plaque levels on short term. The systematic review of Prabhu and John showed that
oral health educational interventions and consequently improvements
in  individuals’  knowledge,  attitude,  and oral health-related  practice  were effective in
improving oral health indexes status such as reduction in dental plaque, gingival bleeding,
and significant decline  in dental caries [42]. Teachers are also trained in many countries
and are used as a powerful tool for reducing dental plaque and improving oral hygiene
among students (Petersen & Kwan, 2004). Therefore, health education and health
promotion should be an essential element in educating teachers and other educational staff.
Because the role of teachers in this field is very significant and valuable, they can affect
thousands of students and families [33].
Most of the studies reported data on short-term effects (three or six months). Seemingly,
follow-up period was sensible for outcome like plaque and gingivitis. Nonetheless, it should
be emphasized that it was no adequate for other outcomes like knowledge and attitude. It is
possible that constant impressions on knowledge and attitudes for school are required to
pave the way for behavioral changes in oral health care. Thus, outcomes should be
measured in future studies in the longer term.
 Our comprehensive search strategy confirmed that publication bias is not seemly. Studies
selection and data extraction, and analyses were done independently by two review
authors. In addition,  disagreements,  if necessary, were resolved through consensus or
consultation with a third review author.

Conclusions
Results of the present study shows that majority of included education programs included
singular or short- term  program  interventions, and the evaluation of the outcomes were
done in the short term. Two classes of interventions (education of oral health promoting
behavior and prevention services) have positive effects on  oral and  dental
health.  Meanwhile,  the strategies of teaching students and involving parents and school
staff in training have a greater impact on improving oral health and increasing knowledge,
improving the attitude and behavior of students, and continuing community-based
education, using programs Modular training and combination techniques, the use of
behavior change models and theories, follow up and provision of preventive services can be
the best way of designing and planning interventions to improve oral health in students. In
addition, majority of the studies investigated short-term impacts: thus, further intervention
studies  are required to  differentiate the efficacy  of the oral health-
related educational intervention programs for students, especially in terms of students’ oral
health-related quality of life and oral hygiene.
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Figure 1

Comparison Educational intervention versus usual care, Outcome Oral health-related knowledge.

Figure 2

Comparison Educational intervention versus usual care, Outcome Oral health-related attitude.
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Figure 3

Comparison Educational intervention versus usual care, Outcome Oral health-related behavior.

Figure 4

Comparison Educational intervention versus usual care, Outcome plaque index.
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