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Abstract  
Background: Salivary characteristics include pH, salivary flow, 
consistency, composition, and saliva buffer capacity, so if changes 
occur, they will increase the risk of dental caries associated with the 
initial process and the speed of caries development. In addition to 
saliva, nutritional benefits can interfere with increased incidence of 
higher caries, reduced salivary secretion, decreased salivary buffer 
capacity, and qualitative changes in saliva. One of the parameters 
that can be used to measure nutritional status is the body mass 
index which also correlates with the DMF-T index. Objective: 
determine the correlation between flow, consistency, quantity, 
salivary buffer capacity, and body mass index (BMI) to the DMF-T 
index. Method: The group consisted of 78 respondents. Stimulated 
saliva samples were collected to measure salivary flow, saliva 
consistency, saliva quantity, and saliva buffer capacity using a 
saliva test buffer kit. Weight and height are measured to obtain a 
body mass index. Result: the average salivary flow of 1.9487, 
indicating a normal category because salivary flow occurs in less 
than 60 seconds. The average saliva quantity score was 2.6026, 
including normal at more than 5mL. The average buffer capacity is 
2.6282, which means the standard is too high. The average BMI was 
22.798, which indicated it had a normal weight and an average 
DMF-T level of 3.179 which belonged to the very low category. 
Conclusion: salivary parameters such as flow, buffer capacity, 
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quantity, and BMI do not significantly correlate with the DMF-T 
index. However, one salivary parameter correlates to the DMF-T 
index, namely saliva viscosity.  

Keywords: Saliva, DMF-T Index, Body Mass Index (BMI), Caries, 
Nutrition.  

 

INTRODUCTION 
Saliva is an essential component in the oral cavity environment in the 
form of biological fluid with various functions, including self-cleansing, 
lubrication, preventing demineralization and increasing 
remineralization, helping taste perception, mastication, providing a 
buffer effect,  preventing infections in the oral cavity, and having a role 
in the maintenance of oral homeostasis.1–3 Therefore, changes in the 
quality and quantity of salivary characteristics, both physical and 
chemical,  can cause oral dental disorders, which further produce 
adverse effects on a person's quality of life.1,3 

The characteristics of this saliva include pH, salivary flow, consistency, 
composition, and saliva buffer capacity, so if there is a change in this 
condition, it will increase the potential risk of dental caries related to 
the initial process and speed of development of caries. Dental caries 
can cause damage to the structure of the tooth resulting in functional 
impairment, pain, and discomfort, so it must be treated 
immediately.3–5 Process caries can occur due to the attachment of 
pelikel and microorganisms on the tooth surface that will ferment 
carbohydrates to form acids and cause process demineralization in the 
tooth surface.6 So, if there is an imbalance between the risk factor and 
the protective factor, caries will cause the tooth to be prone to 
caries.3,4 

Saliva is essential in protecting against caries, with natural defense 
mechanics in preventing dental caries. Salivary flow or speed can 
provide a self-cleansing effect to dissolve and clean bacteria and food 
residues from the oral cavity.3,7 The content of mucin and protein in 
saliva can affect the consistency of saliva, viscous (foamy and sticky) or 
liquid (clear), which will affect the function of saliva in protecting 
teeth.3,8 Therefore,  the ability of saliva to maintain oral hygiene by 
rinsing microorganisms and substrates can be influenced by the flow 
speed and consistency of saliva.7   

In addition, the salivary secretion that affects the amount of saliva in 
the oral cavity is also responsible for the occurrence of dental health 
problems, especially dental caries.8 Prevention of caries by saliva can 
also be obtained from the ability of natural saliva to neutralize the 
decrease in pH as an acidic effect resulting from bacterial fermentation 
in the oral cavity. In this condition, saliva will give a buffer effect due 
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to its bicarbonate ion content. It can contribute to ion exchange during 
the remineralization and demineralization process on the tooth 
surface. This process is also supported by the role of saliva as a 
reservoir of phosphate, calcium, and fluoride ions.2,3,6,7,9 

In addition to saliva, the adequacy of gizi is also critical in influencing 
the growth and development of teeth. Nutritional disorders can 
interfere with tooth development, dental eruption disorders, enamel 
hypoplasia, increased incidence of higher caries, reduced salivary 
secretion, decreased salivary buffer capacity, and a qualitative change 
in salivation so that teeth are easily exposed to caries.4,10 One of the 
parameters that can be used to measure nutritional status is the Body 
Mass  Index which also correlates with the  DMF-T index.1 

 

RESEARCH METHODS 
Research Subject 

The group consisted of 78 healthy respondents of, 16 men and 62 
women aged 17-20 years, who had been screened for medical history. 
The patient agrees to enter the trial after obtaining oral and written 
information and gives consent to informed consent. Stimulated saliva 
samples were collected to measure salivary flow, saliva consistency, 
saliva quantity, and saliva buffer capacity using a saliva test buffer kit. 
Weight and height are measured to obtain a body mass index. This 
research has received ethical approval from the Research Ethics 
Committee, Faculty of Medicine, Maranatha Christian University No. 
143/KEP/XI/2022.  

Evaluation of Salivary Flow 

The examination is aimed at the salivary labialist glands (minor salivary 
glands) by pulling the lower lip of the narrator and drying. Pay 
attention to the discharge time of the salivary that will appear using a 
stopwatch (Casio HS-3) in good lighting. If the time is more than 60 
seconds, the saliva flow is low, but if the time is less than 60 seconds, 
the saliva flow is said to be normal. 

Evaluation of Salivary Consistency 

Participants were asked to collect saliva in the oral cavity during rest 
and without stimulation. The naked eye can assess with the provisions: 
sticky and frothy saliva means a decrease in viscosity, foaming and 
forming balloons means an increase in viscosity, and saliva like water 
means normal viscosity.  
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Evaluation of Quantity Saliva 

Participants were asked to chew an unflavored gum (Saliva Check 
Buffer Kit, GC Corporation, Tokyo, Japan) to stimulate salivary flow. 
After 30 seconds, saliva is released into the cup that has been provided 
(Saliva Check Buffer Kit, GC Corporation, Tokyo, Japan). The gum 
remains in the mouth to be chewed again. 

Continue chewing the gum for 5 minutes. Participants were asked to 
spit out the saliva accumulated in the mouth every 15-20 seconds into 
the cup provided. The quantity of saliva can be measured by looking at 
the markings on the cup's sides in ml units. 

Comparison table of results : 

 

Evaluation of Saliva Buffer Capacity 

Remove the test strip buffer from the foil packaging (Saliva Check 
Buffer Kit, GC Corporation, Tokyo, Japan) and place the test strip face 
up. Use a pipette (Saliva Check Buffer Kit, GC Corporation, Tokyo, 
Japan) to collect the saliva from the cup and drip one drop on all three 
test pads. Tilt the test strip to the dry side by 90O and wait 5 minutes. 

Compare the colors on each pad with the table below and sum up the 
three scores obtained. Once the results are obtained, match them with 
the existing table. 

The value of each color on the test pad: 
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Summation results table: 

 

Body Mass Index (BMI) Examination 

Subjects were asked to measure  weight and height (GEA ZT-120) to 
measure BMI using the following formula:    

BMI = Weight (in kg): Height (in m)2 

The results of the BMI numbers obtained are compared with category 
standards according to WHO. 

• Below 18.5 = Underweight. 

• 18.5 – 22.9 = Normal weight. 

• 23 – 29.9 = Overweight (tendency to obesity). 

• 30 and above = Obesity. 

Decay Missing Filling Teeth (DMF-T) Index Examination 

All teeth are examined by coding each dental element according to the 
examination results except for the molar three teeth. Some things that 
need to be considered in providing DMF-T code, namely: 

- Code D: Decayed teeth 

- Code M: Missing teeth due to caries 

- F Code: Filling 

DMF-T levels based on WHO are categorized into: 

Value Category 

<5.0 Very low 
5.0-8.9 Low 
9.0-13.9 Keep  
>13.9 Tall 

DMF-T Index = 
D+M+F

‚ individu yang diperiksa
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Statistical Analysis  

 Statistical analysis of data using Minitab software version 20 (Minitab, 
LLC, 2023).   The normality test of all research data using the  Ryan-
Joiner test obtained a p-value of <0.05, so the data is not normally 
distributed; then, the correlation test uses the  Spearman test. 

 

RESEARCH RESULTS 
The total population in this study was 78 people, 16 men (20.51%) and 
62 women (79.49%) aged 17-20 years, with an average age of 19,064  
years. The weight and height of the respondents in this study had an 
average of 60.24 kg and 162.08 cm. On salivary examination, this 
population has an average salivary flow value of 1.9487. This shows 
that the average salivary flow in that population is in the normal 
category because salivary flow occurs in less than 60 seconds. 

The average value of salivary consistency is 2. 4615, which indicates 
this population has foamy saliva and forms a balloon. The average 
value of the salivary quantity is 2.6026, which means that the 
population has an average quantity of saliva that is more than 5mL. 
Evaluation of salivary buffer capacity showed an average value of 2.  
6282, which means this population has a normal to high buffer 
capacity. The BMI in this population had an average value of 22,798, 
indicating the population in this study had a normal weight and an 
average DMF-T level value of 3.179, which belongs to a very low 
category. These results can be seen in Table 1. 

Table 1 Mean and Standard Deviasi Flow, Consistency, Quantity, 
Saliva Buffer Capacity, BMI and DMF-T   

Variable N Mean SD 

Salivary flow 78 1.9487 0.2220 
Saliva Viscosity 78 2.4615 0.6779 
Saliva Quantity 78 2.6026 0.5886 

Saliva Buffer Capacity 78 2.6282 0.5372 
IMT 78 22.798 5.1010 

DMF-T 78 3,1790 3,2620 

SD: Standard Deviation 

Table 2 shows that salivary consistency strongly correlates to DMF-T 
levels in adolescents aged 17-20 years, with a  correlation value of 
0.302 and a  p-value of 0.007. The table also showed that salivary flow, 
quantity, buffer capacity, and BMI do not significantly correlate with 
DMF-T levels. Based on the data from the study, the average  DMF-T 
index in the population is  0.004, which means it is very low. 
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Table 2 Test Korelation of Spearman Flow, Consistency, Quantity, 
Saliva Buffer Capacity, BMI to DMF-T   

Variables Correlation Value p-value 

Salivary flow 0.123 0.283 

Saliva Viscosity 0.302 0.007 

Saliva Quantity -0.013 0.913 

Saliva Buffer Capacity 0.047 0.680 

IMT -0.133 0.247 

 

DISCUSSION 
Saliva is an important element in the oral cavity because it can protect 
it and act as a diagnostic fluid for various systemic diseases. Saliva also 
has an important role in monitoring the health of the oral cavity by 
regulating and maintaining the integrity of the soft and hard tissues in 
the oral cavity. In maintaining the integrity of the teeth, the function 
of saliva depends on its ability to clean mechanically, and it is content 
that affects the remineralization of enamel.11–13 In addition, saliva 
also has a role in the process of dental caries, namely: as a mechanical 
cleaner, has antibacterial effects, has a buffer capacity that plays a role 
in neutralizing acid, and prevents demineralization of the tooth surface 
through calcium, phosphate, and fluoride ions.12,14–16 

One of the critical functions of saliva in the oral cavity is to provide a 
lubricating and protective effect that depends on the flow and 
composition of saliva. A decrease in salivary flow will affect the health 
of the oral cavity because of its ability to clean the cavity, which will 
affect the dissolution of sugars and acids and clean bacteria.11–13 A 
decrease in salivary flow will result in the accumulation of biofilms that 
cause the environment of the oral cavity to become acidic and the 
accumulation of acidogenic bacteria that can cause caries.12 

In this study, salivary flow measurements were carried out, and it was 
produced that the salivary flow in the examined population was 
included in the normal category, where salivary flow occurred in less 
than 60 seconds. This normal salivary flow will provide strong 
protection against dental caries.1,11 Therefore, this study showed no 
significant correlation between salivary flow and DMF-T levels (0.123 
with a p-value of 0.283). This happened because the salivary flow in 
the population in this study was normal. These results are also 
following research conducted by Choudhary. et al, 2022 and Garan. et 
al., 2012 that there is no relationship between the caries index in 
children and the salivary parameter.16,17 

The speed of saliva flow also affects the saliva buffer capacity by 
controlling the release of organic components from saliva.11 The 
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action of buffers from saliva will play a significant role in defense 
mechanisms, where phosphate ions, bicarbonates,  and protein 
systems buffer by regulating pH in the oral cavity.11,12 

When the pH in the oral cavity reaches a critical pH of 5.5, 
demineralization of the tooth surface will begin. This is where saliva's 
presence of bicarbonate ions plays a vital role in neutralizing acid, so 
saliva's buffer capacity is critical in preventing caries.12,14 The 
population in this study has a normal to high buffer capacity with an 
average value score of 2.6282, with a  correlation value of 0.047  to the 
DMF-T level (p-value 0.680), so it can be said that there is a correlation 
between salivary buffer capacity and insignificant DMF-T levels. 

In addition to buffer capacity, saliva flow also affects the quantity of 
saliva in the oral cavity. Normal stimulated salivary flow ranges from 
1-1.6 mL/min; if the amount decreases, it will result in a low saliva 
volume. This will cause discomfort in the oral cavity and can manifest 
against changes in taste sensations, oral candidiasis, and infections in 
the oral cavity, and will undoubtedly lead to an increased incidence of 
caries.13,16 

Based on the results of previously conducted studies, it is known that 
salivary viscosity influences DMF-T values. Saliva with normal viscosity 
will provide good motor function and effectiveness in lubrication.18 
Liquid saliva viscosity will show lower DMTF values than patients with 
high salivary viscosity. This is because the high consistency of saliva 
certainly cannot help self-cleansing in removing plaque from the 
surface of the teeth due to a decrease in the composition of salivary 
water which causes saliva to become viscous. This causes a high index 
of caries in people with high viscosity.18–20 This condition is also in 
line with this study, where in this study, a significant correlation n (p-
value 0.007) was obtained between salivary viscosity and DMF-T levels 
with a correlation value of 0.302.   

Based on several studies conducted,  it is also known that there is a 
positive relationship between BMI and DMF-T severity.21–23 A high  
BMI index is also associated with high levels of DMF-T. It is known that 
people who are overweight have higher levels of DMF-T  than people 
with normal or below-average weight.4,23 High levels of DMF-T in 
people with overweight can result from a sedentary lifestyle and poor 
eating habits. This happens because of the increase in unhealthy food 
or drink intake (e.g., fast food,  high sugar snaking, soft drinks) and lack 
of healthy food intake.23–25 

However, in our study, there was no significant correlation between 
the BMI index and the  DMF-T level because, in this study, the subjects 
had an average BMI index of  22.798, which indicated the study 
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subjects were of normal weight. This proves previous research that 
DMF-T levels will not be high in people with a normal BMI. 

 

CONCLUSION 
The overall DMF-T index in adolescents aged 17-20 years is 0.004, 
indicating that this population's caries index is very low. This suggests 
that salivary parameters such as flow, buffer capacity, quantity, and 
BMI do not significantly correlate with the DMF-T index. However, one 
salivary parameter correlates to the DMF-T index, namely saliva 
viscosity.  

The main limitation of this study was that it was carried out during the 
COVID-19 pandemic, so only a small number of respondents was 
obtained, namely 78 respondents, so it was recommended to conduct 
further research with a more significant number of respondents in 
order to obtain data with more accurate results. 

 

CONFLICT OF INTEREST 
Authors declare that they have no conflicts of interest. 

 

ACKNOWLEDGEMENT  
The authors would like to express gratitude for Maranatha Christian 
University for the support through research process. 

 

Bibliography  
 

1. Bobu L, Buca A, Balcos C, Murariu A, Barlean M, and Saveanu CI. 
Correlation of Salivary Parameters With Oral Health Status in Young 
Adults. Rom J Med Dent Educ. 2019;8(5):56-62. 

2. Bolla VI, Munnangi SR, Kumar M, Chowdary UK, Koppulu P, and Swapna 
LA. Correlation between the PH of saliva, plaque and buffering capacity 
of saliva. Int J Appl Dent Sci. 2017;3(4):48-50. 

3. Khan A, Qureshi B, Qureshi A, Imtiaz Y, and Qadeer S. Correlation of 
salivary characteristics with high risk of dental caries; A clinical 
investigation. Futur Dent J. 2018;4(1):72-75. 
doi:10.1016/j.fdj.2017.10.002 

4. Anamaria B, Manuela Chibelean C, Pacurar M, Esian D, Monica-Cristina 
M, and Bud E. Correlation Between BMI, Dental Caries and Salivary 
Buffer Capacity in a Sample of Children From Mures County, Romania. 
Eur Sci J. 2015;11(21):38-46. 



 
 
 
 
 
  

 

 

3166   

5. Kim JH, Kim MA, Chae YK, and Nam OH. Salivary characteristics, 
individual casual parameters, and their relationships with the significant 
caries index among korean children aged 12 years. Int J Environ Res 
Public Health. 2021;18(6):1-8. doi:10.3390/ijerph18063118 

6. Dewi SRP, Septhimoranie S, and Muchzal S. Correlation of saliva 
characteristics and caries in beta-thalassemia major patients. Maj 
Kedokt Gigi Indones. 2020;6(2):100-105. 
doi:10.22146/majkedgiind.45969 

7. Cunha-Cruz J, Scott J, Rothen M, Manci L, Lawhorn T, Brossel K,  et al. 
Salivary characteristics and dental caries: Evidence from general dental 
practices. J Am Dent Assoc. 2013;144(5):31-40. 

8. Walsh LJ. Clinical aspects of salivary biology for the dental clinician. Int 
Dent-African Ed. 2013;2(1):1-14. 

9. Bilyschuk L, Keniuk A, Goncharuk-Khomyn M, and Yavuz I. Association 
between saliva quantity and content parameters with caries intensity 
levels: A cross-sectional study among subcarpathian children. Pesqui 
Bras Odontopediatria Clin Integr. 2019;19(1):1-10. 
doi:10.4034/PBOCI.2019.191.121 

10. Ribeiro TR, Alves KSS, Mota AC, Costa DP, Carvalho CBM, Santos CF, et 
al. Caries experience, mutans streptococci and total protein 
concentrations in children with protein-energy undernutrition. Aust 
Dent J. 2014;59:106-113. doi:10.1111/adj.12145 

11. Wang Z, Shen M, Liu X, Si Y, and Yu G. Characteristics of the saliva flow 
rates of minor salivary glands in healthy people. Archives of oral 
biology.2015;60: 385-92 

12. Pineda AEG, Pérez AG,and García-Godoy F. Salivary parameters and oral 
health status amongst adolescents in Mexico. BMC Oral Health. 
2020;20(1):1-7. doi:10.1186/s12903-020-01182-8 

13. Erdem V, Yildiz M, and Erdem T. The evaluation of saliva flow rate, pH, 
buffer capacity, microbiological content and indice of decayed, missing 
and filled teeth in behçet’s patients. Balkan Med J. 2013;30(2):211-214. 
doi:10.5152/balkanmedj.2013.7932 

14. Akleyin E, Sarıyıldız CO, Yavuz İ, and Toptancı İR. Saliva analysis in 
children with active caries before and after dental treatment. Dent J. 
2022;55(3):120-124. doi:10.20473/J.DJMKG.V55.I3.P120-124 

15. Joshi PS, Ahale S, Joshi SG, Chougule M, and Hongal B. Analysis of 
Salivary Flow Rate , Buffering Capacity and Isolation Of Strep- tococcus 
mutans Using Selective MSKB Media in Caries Active and Caries Free 
School Children. RRJDS. 2016;4(4):1-9.  

16. Choudhary A, Bhat M, Choudhary H, Joshi V, Singh Walia S, and Soni RK. 
Prevalence of Dental Caries With Salivary Assessment in Six to Twelve 
Years Old School-Going Children in Shahpura Tehsil, Jaipur. Cureus. 
2022;14(8). doi:10.7759/cureus.27802 

17. Garan A, Akyüz S, Öztürk LK, and Yarat A. Salivary parameters and caries 
indices in children with black tooth stains. J Clin Pediatr Dent. 
2012;36(3):285-288. doi:10.17796/jcpd.36.3.21466m672t723713 



 
 
 
 
 
  

 

 

3167   

18. Astrina I, Minasari, Primasari A, Syahputra O. The Effect of Body Mass 
Index on Viscosity, Flow Rate, and Saliva Buffer in Obesity Patients. IOSR 
J Dent Med Sci. 2022;21(3):53-57. doi:10.9790/0853-2103035357 

19. Karabekiroǧlu S and Ünlü N. Effectiveness of Different Preventive 
Programs in Cariogram Parameters of Young Adults at High Caries Risk. 
Int J Dent. 2017;2017. doi:10.1155/2017/7189270 

20. Voelker MA, Simmer-Beck M, Cole M, Keeven E, and Tira D. Preliminary 
findings on the correlation of saliva pH, buffering capacity, flow rate and 
consistency in relation to waterpipe tobacco smoking. The Journal of 
Dental Hygiene. 2013;87(1):30-37. 
doi:10.1080/19932820.2017.1289651 

21. Khalilinejad F, Khalilian MR, Rasaei N, and Saki A. Correlation between 
oral health status (DMFT) and BMI index in Khuzestan province, Iran 
during 2012-2013. Iran J Public Health. 2014;43(10):1458-1460. 

22. Yashasvini, Patthi B, and Singla A. Correlation between Body Mass Index 
and Dental Caries Among 12 and 15 Years Old School Going. 
International Journal of Health Sciences and Research. 
2020;10(November):162-167. 

23. Thomas TM, Sekar B, and Ramesh M. Correlation Between Body Mass 
Index And Dental Caries In Adults-Single Institutional Study. Int J Curr 
Adv Res. 2017;6(8):5015-5017. doi: 
http://dx.doi.org/10.24327/ijcar.2017.5017.0634 

24. Alswat K, Mohamed WS, Wahab MA, and Aboelil AA. The Association 
Between Body Mass Index and Dental Caries: Cross-Sectional study. J 
Clin Med Res. 2016;8(2):147-152. doi:10.14740/jocmr2433w 

25. Goodarzi A, Heidarnia A, Tavafian SS, and  Eslami M. Association 
between Dental Caries and Body Mass Index‑for‑Age among 
10‑12‑Year‑Old Female Students in Tehran. Int J Prev Med. 2019;10:28. 
doi:10.4103/ijpvm.IJPVM_528_18 


