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Abstract 

Background: Poor oral hygiene increases the risk of dental caries. One of the efforts to improve oral hygiene is to 
remove plaque regularly by using miswak.  

Purpose: The purpose of this study is to analyse the effectivity of correct habits of miswak in improving oral hygiene 
behaviour in school children.  

Material and methods: Study was given to 31 participants with an age range of 10-15 years at secondary school at 
Kediri, East Java, Indonesia. The method is carried out through 3 stages, which were the field data collection, field 
intervention, and the establishment of a sustainability program. Field data collection was carried out through a 
questionnaire method and skill assessment using miswak with a pre-test and post-test design. The intervention uses 
poster media, and to ensure the sustainability of program implementation, collaboration with institutions is carried out 
in the procurement of miswak facilities and mandatory miswak programs in the Madrasah environment. Indicator 
analysis was carried out through a paired 2-group comparative test with a 95% confidence level processed with IBM 
SPPS 21.  

Results: Wilcoxon statistical test before and after the delivery of intervention materials showed an increase in 
knowledge and skills (p <0.05) of the participants. Increased awareness of oral hygiene behavior in intervention 
participants is known through increasing both knowledge and skills in maintaining oral hygiene before and after 
intervention.  

Conclusion: It can be concluded that miswak is effective in improving oral hygiene behavior in school children aged 10-
15 years. 
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1. Introduction 

The Global Burden of Disease Study in 2015 stated that dental caries is a disease that affects almost half of the world's 
population (3.58 billion people) [1, 2]. Meanwhile in Indonesia, most of the Indonesian population has dental and oral 
health problems with a prevalence rate of 57.6%. Based on data from Riskesdas 2018, reports that the prevalence of 
caries in Indonesia tends to be high at 88.8% with the prevalence of dental caries in children aged 10-14 years at 55.6%, 
and at the age of 15-24 years at 51.9% [2, 3]. 

Poor oral hygiene increases the risk of dental caries. Dental caries contribute to achieving a good quality of life and has 
been described as an infectious disease of the hard tissues of the teeth caused by the attachment of Streptococcus mutans 
bacteria to the tooth surface. The risk of dental caries is not only controlled by the antibacterial substances in the saliva, 
but it is also determined by environmental factors. An acidic oral environment due to excessive consumption of foods 
and drinks containing carbohydrates and sugar results in the fermentation of carbohydrates and sugars by bacteria. 
This condition can lead to continuous demineralization of tooth enamel, thereby increasing the risk of dental caries [2, 
4, 5]. 

One of the efforts to improve oral hygiene is to remove plaque regularly. Until now, the most effective mechanical way 
to clean plaque is by brushing teeth 6. One alternative in brushing teeth that is usually used by Muslims is miswak. 
Miswak is a plant from the Salvadoraceae family 7. Several previous studies have reported the presence of antibacterial 
substances in miswak against cariogenic bacteria and periodontal pathogens, especially Bacterioides species [8, 9]. 
Another study showed that miswak extract (Salvadora persica) has antibacterial activity against Streptococcus mutans 
and Streptococcus faecalis 10. Miswak activity in reducing the growth of S. mutans bacteria is caused by the content of 
SCN- which will cause bacterial death 11, so the acid products are not formed and plaque pH does not decrease 12. 

The use of miswak itself tends to be identical with the teachings of Islam, which has been recommended to maintain 
dental and oral health. Using miswak is a behavior in cleaning teeth in countries where the majority of the population 
is Muslim, including: Middle East, Pakistan, Nepal, India, Africa and Malaysia 13. In Indonesia, although it is limited to 
certain circles, the habit of miswak is still practiced 14. Previous research on the behavior of using miswak based on the 
theory of behavior in countries with the largest Muslim population stated that the perception of behavioral control is 
the most dominant tendency factor in increasing the intention and behavior of using miswak. If there are many 
supporting factors for miswak such as knowledge and understanding of religion and the level of faith, it will have the 
opportunity to improve oral hygiene maintenance behavior 15. Therefore, this study was purpose to analyse the 
effectivity of correct habits of miswak in improving oral hygiene behaviour in students of secondary school ages 10-15 
years in Kediri, East Java, Indonesia. 

2. Material and methods 

The participants are 31 students of secondary school at Kediri Regency, East Java, Indonesia with an age range of 10-15 
years. Participants is carried out in the first week and second week of June 2021 through 3 stages, those are field data 
collection, field intervention, and the establishment of a sustainability program. Field data collection was carried out 
through the questionnaire method and skill assessment using miswak correctly in the form of a checklist sheet with 
pre-test and post-test designs. In the second stage, intervention was carried out using poster media which will also be 
posted in the classroom/information board/madding, direct delivery of material, discussion and question and answer 
as well as simulation of how to use miswak properly and correctly. The third stage is the establishment of a sustainability 
program so as to ensure the sustainability of program implementation by collaborating with institutions in the 
procurement of miswak facilities as well as mandatory miswak programs in the Madrasah environment by establishing 
regulations of miswak. 

The success of this intervention is assessed through indicators of increasing scores on both written cognitive tests and 
practical psychomotor tests that are carried out before and after intervention. The indicator analysis was carried out 
through a paired comparative test of 2 groups with a 95% confidence level which was processed with IBM SPPS 21. The 
student’s skills in carrying out the miswak procedure were assessed by observing the participants who were able to 
correctly demonstrate the miswak procedure. 
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3. Results and discussion 

Each participant is given 1 notebook and writing utensil, a correct miswak technique sheet, and 1 miswak. The delivery 
of intervention materials was carried out by dentists. The assessment of skills using miswak is carried out by classroom 
teachers and dentists who have been trained and a shared perception of the technique of miswak. 

A description of the characteristics of the empowerment program is obtained which can be seen in table 1. Based on the 
data, it can be seen that the majority (64.52%) of the participants are aged 10-11 years. The majority of the participants 
were male (54.83%) and resided in rural areas (87.09%). About 58.06% and 74.19% of participants had a history of 
toothache and had the wrong brushing behavior. The participation of parents and the school environment in the OH 
behavior of school children respectively shows a fairly high percentage, that was 54.83% and 80.64%. 

Table 1 Characteristics of participants 

 

 

Wilcoxon statistical test before and after the delivery of intervention materials showed an increase in knowledge and 
skills (p<0.05) of the participants (table 2). The ability of students to demonstrate procedures for maintaining oral 
hygiene with good and correct miswak shows an increase in students' skills. 

In this study, it was found that there was an increase in oral hygiene behavior in the participants which was known to 
be through an increase in both knowledge and skills in maintaining oral hygiene before and after the intervention. 
Approximately 58.06% of participants have a history of toothache. This percentage is quite high and not much different 
from the results of basic health research in 2018 which showed the prevalence of dental caries in children aged 10-14 
years was 55.6%, and at the age of 15-24 years was 51.9% 3. 

Characteristic Category Total (N) Percentage (%) 

Participants 31 100 

Age 

 

10-11 years old 20 64.52 

12-13 years old 8 25.80 

14-15 years old 3 9.68 

Gender 

 

Male 17 54.83 

Female 14 45.17 

Education 

 

Primary school 20 64.52 

Junior high school 11 35.48 

Residence 

 

Urban 4 12.91 

Rural 27 87.09 

History of toothache 

 

Yes 18 58.06 

Not 13 41.94 

Correct tooth brushing 
behaviour 

Right 8 25.81 

Wrong 23 74.19 

Parents participants Yes 17 54.83 

No 14 45.17 

Dental health education 
at school 

Once 25 80.64 

Not yet 6 19.36 

Visit the dentist 
regularly every 6 
months 

Yes 3 9.68 

No 28 90.32 
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Study from 16 explained that the chance of toothache is higher with increasing age of the child, due to the period of caries 
in the primary teeth. In line with these findings, the age range of school children is around 10-15 years, at which time 
the school children experience the mixed dentition stage. The mixed dentition stage occurs in elementary school-aged 
children, characterized by malocclusion and tooth decay, which allows food retention as the main cause of dental caries 
17. 

Table 2 The results of the assessment of knowledge and skills through pre-test and post-test 

Evaluation Test Total Median 

(Min-Max) 

Shapiro-
Wilk (Sig.) 

Wilcoxon 
test (Sig.) 

Knowledge 

 

Pre-test scores 31 69 (46-94) 0.0000 

0.0000 

0.0000 

Post-test scores 31 84 (64-100) 

Skills Pre-test scores 31 7 (0-15) 0.0000 0.0000 

Post-test scores 31 85 (40-100) 0.0000 

 

One of the risks of dental caries is determined by environmental factors. An acidic oral environment due to excessive 
consumption of foods and drinks containing carbohydrates and sugar results in plaque accumulation [2, 4, 5]. Efforts to 
remove plaque on a regular basis are intended to prevent plaque accumulation which can cause tissue damage in the 
oral cavity, both teeth and tissues around the teeth. Plaque is a biofilm that is firmly attached to the surface of the teeth 
and the tissues around the teeth that contain bacteria and cannot be cleaned only by gargling, but must also be cleaned 
by mechanical way 18. 

Until now, the most effective mechanical way to clean plaque is tooth brushing 7. One alternative in brushing teeth is 
using miswak 18. In this study, the miswak method was chosen in an effort to remove plaque on a regular basis. Many 
previous studies have reported on the effectiveness of miswak in improving oral hygiene. The results of this 
empowerment program also prove the effectiveness of miswak in increasing oral hygiene behavior in empowerment 
program participants. This can be seen through the increase in the score of both knowledge and skills in maintaining 
oral hygiene before and after the empowerment program. 

In line with this program, research conducted by 18 said that there was no difference between brushing teeth using 
miswak and brushing teeth using miswak toothpaste in its ability to inhibit the formation of dental plaque. There is no 
difference in brushing teeth using miswak compared to miswak toothpaste in inhibiting the formation of dental plaque 
because both are equally efficacious in inhibiting plaque formation. Therapeutic and prophylactic effects of miswak are 
caused by mechanical cleansing, release of active chemical substances contained in it and or a combination of both. 

The advantages of miswak in cleaning teeth and mouth are caused by the mechanical effect of the stem fibers and also 
due to the ability of the miswak to release useful active compounds 11. Miswak (S. persica) contains more than 20 
substances (salvadourea and salvadorine, saponins, tannins, vitamin C, silica, resin, cyanogenic glycoside and 
benzylsothio-cyanate) which are needed to improve oral hygiene, including salvadorine which has antiseptic effect, 
tannic acid which is astringent and essential oils increase salivation. The antibacterial and cleaning effect of miswak is 
related to the high content of sodium chloride and potassium chloride 11. 

Other researchers reveal that the advantages of miswak that are felt by most research subjects who use miswak are 
more practical, because there is no need to use toothpaste, no need to rinse your mouth, making it easier to use 18. The 
use of miswak can give good results on dental and oral hygiene if used in the right way. Includes length, diameter, how 
to hold, and how to move the miswak. The length and size of the miswak must be adjusted to the recommended and 
according to the age of the user with the aim of making it easy to grip and easy to carry anywhere 15. 

Holding the miswak properly is also important so that all tooth surfaces can be accessed and cleaned comfortably, and 
the movement of the miswak can be controlled in the oral cavity. The rubbing movement must be done gently and 
carefully so as not to cause soft tissue damage 15. This has been recognized and supported by the World Health 
Organization Report Series which says that miswak can remove plaque without causing injury to the teeth 8. So, the 
author recommends alternative efforts to improve oral hygiene by using miswak from an early age, especially starting 
when the child is 10 years old. It can be concluded that miswak is effective in improving oral hygiene behavior in school 
children aged 10-15 years. 
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4. Conclusion 

The present results showed that miswak is effective in improving oral hygiene behaviour in school children. It was found 
that there was an increase in oral hygiene behavior in the participants which was known to be through an increase in 
both knowledge and skills in maintaining oral hygiene before and after the intervention. 

Compliance with ethical standards 

Acknowledgments 

The study did not receive any funding. We wish to thank all study participants for their valuable co-operation. 

Disclosure of conflict of interest 

The authors of this manuscript do not have any financial or personal conflicts of interest. 

Statement of ethical approval 

The study received ethical approval by the institutional review board of the Bhakti Wiyata Institute of Health Sciences, 
Kediri (147/PP2M-KE/April/2021).  

Statement of informed consent 

Written informed consent was collected from the school authorities and parents, and verbal consent was obtained from 
the subjects. 

References 

[1] Wen PYF, Chen MX, Zhong YJ, et al. Global Burden and Inequality of Dental Caries, 1990 to 2019. J Dent Res 2022; 
101: 392–399. 

[2] Kementerian Kesehatan RI. Situasi Kesehatan Gigi dan Mulut 2019. Kementerian Kesehatan RI. Sekretariat r 
Jenderal. Rencana Strategis Kementerian Kesehatan Tahun Rencana Strategis Kementerian Kesehatan Tahun 2019; 
248. 

[3] Riskesdas. Laporan Nasional Riskesdas Tahun 2018. Kementeri Kesehat RI 2018; 1: 1. 

[4] Kell K, Aymerich MA, Horn V. FDI–Unilever Brush Day & Night partnership: 12 years of improving behaviour for 
better oral health. Int Dent J 2018; 68: 3–6. 

[5] Soesilawati P, Notopuro H, Yuliati Y, et al. The role of salivary sIgA as protection for dental caries activity in 
Indonesian children. Clin Cosmet Investig Dent 2019; 11: 291–295. 

[6] Newman MG, H.Tahei H, Klokkevold PR, et al. Newman and Carranza’s Clinical Periodontology 13th Edition 
2018.pdf. Saunders 2019; 1: 944. 

[7] Mahjour P, Ardakani HV, Meybodi MN, et al. Invastigation of Persica Mouth Wash versus Doxepin 0.5% Oral Rinse 
for Chemo-Radiotherapy-Induced Mucositis Pain in the Treatment of Head and Neck Cancers, a Randomized 
Double Blind Clinical Trial. Res Sq 2020; 1–13. 

[8] Amal RANMS. AKTIVITAS ANTIBAKTERI KAYU SIWAK (Salvadora persica) FRAKSI ETER TERHADAP BAKTERI 
Staphylococcus aureus SECARA IN VITRO. Pharm J Islam Pharm 2018; 2: 16. 

[9] Kalpavriksha AJ, Siddaiah SB, Bilichodmath S, et al. Comparative evaluation of antibacterial effect of gic 
containing chlorhexidine and miswak on streptococcus mutans and streptococcus sobrinus in early childhood 
caries children: A pcr study. Int J Clin Pediatr Dent 2021; 14: 229–234. 

[10] Al-Dabbagh SA, Qasim HJ, Al-Derzi NA. Miswak as an Alternative to the Modern Toothbrush in Preventing Oral 
Diseases. Int J Dent Hyg 2016; 15: 1–34. 

[11] Al Bratty M, Makeen HA, Alhazmi HA, et al. Phytochemical, Cytotoxic, and Antimicrobial Evaluation of the Fruits 
of Miswak Plant, Salvadora persica L. J Chem; 2020. Epub ahead of print 2020. DOI: 10.1155/2020/4521951. 

[12] Oviya M, Geetha R V., Ganapathy D. Antimicrobial effects of Salvadora persica and Prunus persica on oral 
pathogens. Drug Invent Today 2019; 11: 2059–2061. 



World Journal of Advanced Research and Reviews, 2022, 15(01), 486–491 

491 

[13] Farag M, Abdel-Mageed WM, El Gamal AA, et al. Salvadora persica L.: Toothbrush tree with health benefits and 
industrial applications – An updated evidence-based review. Saudi Pharmaceutical Journal 2021; 29: 751–763. 

[14] Juliarni Y, Gunawan G. Pengaruh Menyikat Gigi dengan Siwak (Salvadora Persica) Terhadap pH Saliva. Andalas 
Dent J 2020; 8: 49–56. 

[15] Bramantoro T. SEMPURNAKAN DENGAN SIWAK: Karena Gigi Sehat adalah Hak Semua Umat - Google Books, 
https://www.google.co.id/books/edition/SEMPURNAKAN_DENGAN_SIWAK_Karena_Gigi_Seh/MXgsEAAAQBAJ
?hl=id&gbpv=1&dq=SEMPURNAKAN+DENGAN+SIWAK:+Karena+Gigi+Sehat+adalah+Hak+Semua+Umat&pg=P
R4&printsec=frontcover (2021, accessed 11 July 2022). 

[16] de Barreto Aranha RL, Pinto RS, de Abreu MHNG, et al. Factors associated with toothache among Brazilian adults: 
A multilevel analysis. Braz Oral Res; 34. Epub ahead of print 2020. DOI: 10.1590/1807-3107BOR-
2020.VOL34.0036. 

[17] Supriatna A, Fadillah RPN, Nawawi AP. Description of dental caries on mixed dentition stage of elementary school 
students in Cibeber Community Health Center. Padjadjaran J Dent; 29. Epub ahead of print 2017. DOI: 
10.24198/pjd.vol29no3.14303. 

[18] Zarabadipour M, Saffari R, Mirzadeh M. Anti-plaque efficacy of Siwak as a mechanical tooth stick. Int J Ayurvedic 
Med 2020; 11: 559–562. 


