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ABSTRACT  

 Diabetes mellitus is a metabolic disorder characterized by hyperglycemia which can 

cause complications, one of which is halitosis caused by sympathetic and parasympathetic 

nervous disorders that cause saliva to become thicker or decrease salivary secretion. Using a 

mouthwash with a solution of siwak and cinnamon can help freshen breath and reduce halitosis. 

The purpose of the study was to determine the effectiveness of gargling with a solution of siwak 

and cinnamon powder on reducing the level of halitosis in people with diabetes mellitus in the 

working area of Karang Pule public health center. This type of research is quasi-experimental 

with a Two Groups Pretest-Posttest Design approach. The number of samples was 18 people 

divided into two groups which were selected based on the matched subject ordinal pairing 

technique. The results of the Paired T-test analysis showed that gargling with a solution of 

siwak and cinnamon proved to be effective in reducing the level of halitosis with a p value of 

0.000 (<0.05) and the results of the T-Independent analysis showed that there was no difference 

in the effectiveness of gargling with a solution of siwak and cinnamon powder in reducing the 

level of halitosis with a p value of 0.146. Based on research from siwak and cinnamon solution 

can be used as a gargle solution to reduce halitosis. 
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INTRODUCTION 

Diabetes mellitus is a chronic metabolic disorder disease characterized by an increase 

in blood glucose (hyperglycemia), caused by abnormalities in insulin secretion, insulin action 

or both (Tarwoto et al, 2012; Tanto et al, 2014). The International Diabetes Federation (IDF) 

in 2017, reported that in the world more than 425 million people have diabetes mellitus, and 

by 2045 it is estimated that the number will be 629 million. The global prevalence of diabetes 

at the age of 20-79 years is 20%, it is estimated that this number will increase to 592 million 

people. Indonesia ranks 8th in the country with the most diabetes sufferers after the United 

States, China, Germany, India, Brazil, Russia and Mexico with an estimated 5 million people 

with diabetes (IDF, 2017). 

Diabetes mellitus in West Nusa Tenggara (NTB) has a prevalence of 1.9%. The national 

prevalence of diabetes mellitus is 10.9% (based on doctor's diagnosis and blood tests) 

(Riskesdas, 2018). According to data from the Mataram City Health Service (Dikes) in 2016, 

there were 1,145 people affected by diabetes mellitus, consisting of 396 men and 749 women. 

Diabetes mellitus is the second most common in the city of Mataram. From the results of data 

recapitulation, the public health center occupying the first level that has the most DM sufferers 

is at Karang Pule Health Center with a total of 382 patients, consisting of 107 men and 275 
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women. Until now, Karang Pule Health Center still occupies the first level which has the most 

DM sufferers (Zainatul, 2017). Based on data obtained from the Karang Pule public Health 

Center in Mataram City in the last 3 years (2015-2017) the number of cases of DM sufferers, 

namely in 2015 there were 182 people, in 2016 there were 382 people and in 2017 there were 

457 people. While the number of people with diabetes mellitus at the Karang Pule Public Health 

Center in the last 3 months (October-December) in 2018 was 134 people. 

Diabetes mellitus is a disease that causes long-term and short-term complications. 

Short-term complications will occur hypoglycemia, hyperglycemia, ketoacidosis and infection 

(Atun, 2010). Long-term complications will occur macrovascular complications that can cause 

heart and blood vessel disease as well as microvascular complications, namely retinopathy 

(blurred vision), nephropathy (kidney disorders), and neuropathy (nerve disorders or stroke) 

(Hasdianah, 2012). Neuropathy will cause sympathetic and parasympathetic nervous disorders 

so that one of the effects that often occurs in the oral cavity is saliva becoming thicker or a 

decrease in salivary secretion. The decrease in salivary secretion in the mouth will result in a 

decrease in the buffer in saliva. So that the acid in the mouth and anaerobic bacteria are easy 

to breed which results in halitosis. Halitosis is a condition of bad breath which is generally in 

the form of bad breath and if left unchecked can interfere with the patient's activities (Ndraha, 

2014). 

The impact that occurs if people with diabetes mellitus do not cope with changes in 

their mouth, it will cause more severe oral diseases such as gingivitis and periodontitis. Several 

things can be done to reduce the level of halitosis, namely by brushing teeth, flossing using 

dental floss, chewing gum, and using mouthwash, both synthetic and herbal, which usually 

helps freshen breath (Ramadhan 2010). Based on research conducted by Chyntia, et al (2016) 

regarding "Differences in Saliva pH before and after gargling with siwak solution in patients 

with diabetes mellitus" conducted at the age of 51-60 years, it was found that all respondents 

after being given gargling treatment with siwak solution were mostly pH The respondent's 

saliva turned neutral with the Wilcoxon test results obtained a value of <0.005, meaning that 

there was a significant difference between the pH of the saliva before and after gargling with 

the siwak solution. Another study conducted by Putri (2014) on "The Benefits of Consuming 

a Mixed Solution of Honey and Cinnamon Powder on Reducing Halitosis Levels", from the 

results of statistical tests using Paired T-test obtained v <0.05, meaning that there is an effect 

in consuming a mixture of solutions honey and cinnamon against halitosis reduction. 

Based on a preliminary study conducted by researchers in the Jempong area of Mataram 

City on 10 DM patients with interview techniques, 4 out of 10 DM patients knew about changes 

in their mouths, while 6 DM patients did not know about changes in their mouths. One way 

that DM sufferers do in dealing with changes in their mouth is by brushing their teeth using 

toothpaste twice a day when taking a shower in the morning and evening. Of the 10 people 

who suffered from DM said that they had never rinsed their mouth using a solution of siwak or 

a solution of cinnamon powder. While the results of interviews with health workers at the 

Karang Pule Health Center, health workers did not know the benefits of gargling with siwak 

solution and cinnamon powder solution. So that gargling using a solution of siwak and a 

solution of cinnamon powder has never been recommended by health workers in the area. 

Health workers advise DM patients, if they experience changes in their mouth or breath odor, 

they should brush their teeth twice a day, after eating and before going to bed. 

Research conducted by Ismail (2014) said that siwak contains natural minerals that can 

kill and inhibit bacterial growth, erode plaque, prevent cavities and maintain gums. Siwak 

contains natural substances needed to nourish and polish teeth. In addition, cinnamon also 

contains essential oils that are useful in inhibiting the growth of bacteria that cause halitosis 

(Noviano et al, 2016). Based on this description, the purpose of this study was to determine the 

effectiveness of gargling with a solution of siwak and a solution of cinnamon powder to reduce 
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the level of halitosis in people with diabetes mellitus in the Karang Pule Community Health 

Center. 
 

METHODS 

The design of this study used a quasi-experimental with a two groups pre-post test 

design, observations were made before the intervention (pretest) and after the intervention (post 

test) were carried out to determine the changes that occurred after the intervention was given. 

The population in this study were people with diabetes mellitus in the working area of the 

Karang Pule Public Health Center with a sample of 18 people who were divided into 2 groups. 

Sampling used non-probability sampling with matched subject ordinal pairing (MSOP) 

techniques that met the inclusion and exclusion criteria. The independent variable in this study 

was a solution of siwak and cinnamon solution and the dependent variable was halitosis in 

patients with Diabetes Mellitus. This research was conducted in the working area of the Karang 

Pule Public Health Center in November 2018. The data were analyzed univariately and 

bivariately. Univariate analysis was conducted to obtain a general description of the 

respondent's characteristics including age, gender, duration of suffering from DM and the level 

of halitosis. Bivariate analysis was used to test the effectiveness of gargling with a solution of 

siwak and a solution of cinnamon powder to decrease the level of halitosis with a T-

independent statistical test. 

 

RESULTS 

Table 1. Characteristic Distribution of Respondents in Group A and Group B with Diabetes 

Mellitus at Karang Pule Public Health Center 

Respondents Characteristics 
Group A Group B 

Frequency % Frequency (%) 

Age      

    a. 30-45 years old 1 11,1 2 22,2 

    b. 46-60 years old 7 77,8 6 55,6 

    c. 61-75 years old 1 11,1 1 22,2 

Gender     

    a. Male 0 0 0 0 

    b.Female 9 100 9 100 

Long Suffering DM     

    a. 5-6 years 5 55,6 5 55,6 

    b. 7-8 years 4 44,4 4 44,4 

 

Based on table 1, it can be seen that the characteristics of respondents based on age are 

mostly 46-60 years old with 7 people (77.8%) in group A and 6 people (55.6%) in group B. 

The female sex with the duration of DM was mostly 5-6 years as many as 5 people (55.6%) in 

groups A and B. 
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Table 2. Distribution of Respondents Based on the level of halitosis in Group A and Group B 

with Diabetes Mellitus at Karang Pule Public Health Center 

Halitosis 
Group A Group B 

Frequency % Mean Frequency (%) Mean 

    a. Level 3 3 33,3 
3,67 

3 33,3 
3,67 

    b. Level 4 6 66,7 6 66,7 

Total 9 100  9 100  

 

Based on table 2, it can be seen that the number of respondents in group A and group B 

with the highest level of halitosis is with a score of 4 (66.7%), with an average of both group 

A and group B 3.67. 

 

Table 3. Distribution of respondents based on the level of halitosis before and after gargling 

with a solution of siwak and cinnamon on people with diabetes mellitus at the Karang 

Pule Public Health Center. 
No Variable Min Max Mean SD 

1. Halitosis Level with Siwak Solution     

 Pretest 3 4 3,56 0,52 

 Posttest 1,43 2,43 1,98 0,27 

2. Halitosis Level with Cinnamon Powder     

 Pretest 3 4 3,56 0,52 

 Posttest 1,86 2,71 2,17 0,25 

 

Based on table 3, the average value of the level of halitosis before gargling with siwak 

solution was 3.56 and SD 0.52, while the average value of the halitosis level after gargling with 

siwak solution was 1.98 and SD 0.27. The average value of halitosis level before gargling with 

cinnamon solution was 3.56 and SD was 0.52, while the average value of halitosis level after 

gargling with cinnamon solution was 2.17 and SD 0.25. 

 

Table 4.  Analysis of the effect of gargling with a solution of siwak and cinnamon on the level 

of halitosis in people with diabetes mellitus at the Karang Pule Public Health Center 
No Variable Min SD P Value 

1. Halitosis Level with Siwak Solution    

 Pretest 3,56 0,52 
0,000 

 Posttest 1,98 0,27 

2. Halitosis Level with Cinnamon Powder    

 Pretest 3,56 0,52 
0,000 

 Posttest 2,17 0,25 

 

Based on table 4, the results of the Paired T-test average value of halitosis after gargling 

with siwak solution 1.98 SD 0.27 and value 0.000. While the average value of halitosis after 

gargling with cinnamon solution was 2.17, SD was 0.25 with value 0.000. The value of the 

siwak and cinnamon solution obtained is smaller than 0.05, which means that there is a 

significant effect of the siwak and cinnamon solution on the decrease in the level of halitosis 

in Diabetes mellitus. 
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Table 5.  Comparison of the level of halitosis before and after gargling with a solution of siwak 

and cinnamon in people with diabetes mellitus at the Karang Pule Public Health 

Center 
No Variable Mean Diff SD Diff P Value 

1. Halitosis Level with Siwak Solution      

 Pretest 3,56 
1,57 

0,52 
0,25 

0,146 

 Posttest 1,98 0,27 

2. Halitosis Level with Cinnamon Powder     

 Pretest 3,56 1,38 0,52 0,27 

 Posttest 2,17  0,25  

 

Based on table 5, the results of the independent T-test showed that the average difference 

in the level of halitosis after being given the siwak solution was 1.57 with an SD difference of 

0.25. While the difference in the average level of halitosis after being given a cinnamon 

solution was 1.38 with an SD of 0,27. The value obtained was 0.146, meaning that there was 

no significant difference in the average halitosis score between respondents who rinsed their 

mouth with a solution of siwak and cinnamon solution. 

 

DISCUSSION 

1. Effect of Gargling with Siwak and Cinnamon Solution 

The results showed that there was a difference in the level of halitosis between 

before and after gargling with a solution of siwak and cinnamon solution in prolanis 

participants at the Karang Pule Health Center in 2019, as indicated by the results of the 

average decrease in the level of halitosis after gargling with a solution of siwak, which 

was 1.98 and a solution of cinnamon. ie 2.17. With a value of value 0.000 (<0.05), then 

there is a significant effect of gargling with a solution of siwak and cinnamon on reducing 

the level of halitosis in prolanis participants at the Karang Pule Health Center. The results 

of the researcher's observations, the overall respondent is female. The decrease in the level 

of halitosis in this study was caused by a solution of siwak and cinnamon, where 

respondents regularly rinsed their mouth with a solution of siwak and cinnamon twice a 

day for one week with a duration of 30 seconds. However, the level of halitosis decreased 

unequally every day because respondents sometimes consumed food and drinks that could 

affect the occurrence of an increase in halitosis. 

This study is in line with research conducted by Chyntia, et al (2016) regarding 

"Differences in Saliva pH before and after gargling with siwak solution in patients with 

diabetes mellitus" with the results of respondent data analysis after being given gargling 

treatment with siwak solution, most of the respondents' saliva pH changed to neutral with 

the Wilcoxon test results obtained a value of <0.005, meaning that there is a significant 

difference between the pH of saliva before and after gargling with siwak solution. This 

study was also supported by Syamsiah (2018) on "The Differences in Gargling Siwak 

Extract Solution (Salvadora Persica) Against Saliva Secretion of the Oral Cavity of 

Elderly with Hypertension (HT), Diabetes Mellitus (DM) and Do not Have Systemic 

Diseases". the average salivary secretion in hypertension is 1.185 mL/5 minutes with a 

probability value of 0.000, the average salivary secretion for diabetes mellitus is 1.358 

mL/5 minutes with a probability value of 0.000, the average salivary secretion has no 

systemic disease 1.057 mL/5 minutes with a probability 0.000 <0.05 which means that 

gargling using a 25% siwak extract solution can increase salivary secretion in patients with 

hypertension, diabetes mellitus, and do not have systemic diseases. 
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The results of this study are also supported by Putri (2014) regarding "The Benefits 

of Consuming a Mixed Solution of Honey and Cinnamon Powder on Reducing Halitosis 

Levels", from the results of statistical tests using Paired T-test obtained value <0.05, 

meaning that there is an influence in consuming mixture of honey and cinnamon solution 

to reduce halitosis. This study is also in line with research conducted by Dedy (2015) on 

"The Effectiveness of Cinnamon Bark Extract (Cinnamomum Burmanii) Against 

Reducing Volatile Sulfur Compunds (VSCs) Levels in Halitosis Patients, the results 

obtained are that there is a significant difference in the decrease in VSCs levels after 

Gargling using cinnamon bark extract (Cinnamomum burmanii) and 2% concentration of 

cinnamon bark extract (Cinnamomum burmanii) was the most effective in reducing the 

levels of VSCs. 

Ismail (2014) conducted research on siwak wood and reported that siwak contains 

natural minerals that can kill and inhibit bacterial growth, erode plaque, prevent cavities 

and maintain gums. Siwak contains natural substances needed to nourish and polish teeth. 

These substances function to clean, purify, prevent bleeding, damage and kill germs. 

Siwak wood also contains trimethylamine, salvodarin, sulfur, vitamin C, sterols and 

flavonoids (Abdullah, 2011). Cinnamon (Cinnamomum burmannii) is widely known as 

one of the most popular herbs and also as a spice. Cinnamon has a characteristic that is 

spicy, slightly sweet and also warm. The composition of cinnamon bark contains essential 

oils, tannins, resins and mucus. Cinnamon essential oil is very effective in inhibiting the 

growth of several bacteria including B. cereus, S. aureus, E. coli, P. aeruginosa and 

Klebsiella sp. Bacterial inhibition with cinnamon essential oil is caused by active 

compounds such as cinnamaldehyde and cinnamic acid (Noviano et al, 2016). The results 

of this study indicate the use of natural ingredients as solutions that can reduce the level 

of halitosis in DM patients as a substitute for chemical-based solutions that have been 

chosen by the community. One of them is by using a solution of siwak and cinnamon as a 

solution to reduce the level of halitosis. 

 
2. Comparison of the Differences in the Effectiveness of Gargling with Siwak and 

Cinnamon Solutions on Reducing Halitosis Levels 

The results showed that the difference in the average level of halitosis after gargling 

with siwak solution was 1.57 with a difference of SD 0.25. While the difference in the 

average level of halitosis after gargling with cinnamon solution was 1.38 with a difference 

of SD of 0.27 and value of 0.146, meaning that there was no significant difference in the 

average halitosis score between respondents who gargled with siwak solution and 

cinnamon solution. The results of the researcher's observations, respondents sometimes 

consume food and drinks that can affect the occurrence of an increase in halitosis scores, 

so that the level of halitosis decreases that is not the same every day. The decrease in the 

level of halitosis in this study was caused by a solution of siwak and cinnamon. All 

prolanis participants are women. Respondents regularly gargle with a solution of siwak or 

cinnamon which is done 2 times a day for one week with a duration of 30 seconds. In this 

case, it is supported by statements from respondents that their breath feels fresh. This study 

is in line with Nila's research (2015) on "The Effect of Gargling with Siwak Extract 

Solution (Salvadora persica) on the pH of Oral Saliva" which shows the average pH of 

saliva before being given a solution of siwak extract is 6.56 and the pH of saliva after 

being given a solution of siwak extract is 7.4 with p value 0.000. 

This research was supported by Putri (2014) on "The Benefits of Consuming a 

Mixed Solution of Honey and Cinnamon Powder for Reducing Halitosis Levels" from the 

statistical test results obtained changes in the level of halitosis were carried out before and 

after consuming a mixture of honey solution and cinnamon powder with a value of value 
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0.000 . According to Abdullah (2011), there are several benefits of siwak, namely making 

the mouth fragrant, strengthening gums, overcoming cavities, removing dyes and stains 

on teeth because they contain chlorine, whitening teeth because they contain silica, helping 

food digestion and removing phlegm. Likewise with cinnamon which has several benefits, 

namely as an antibacterial, making fresh breath, as an antioxidant, and anti-cancer. 

 

 

CONCLUSION 

There was a significant effect of siwak and cinnamon solution on decreasing the level 

of halitosis in prolanis participants with a value of 0.000. There was no difference in the 

comparison of the effectiveness of gargling with a solution of siwak and a solution of cinnamon 

powder on the decrease in the level of halitosis of respondents who were given a solution of 

siwak and a solution of cinnamon with p value of 0.146. 
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