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Abstract 

Introduction:  Dental caries is caused by the interaction of the host, oral flora and diet. Stress is 

one of the host factors implicated. Studies have shown that there is an association between 

stress and salivary cortisol levels. However, no studies have investigated the relationship 

between stress, salivary cortisol levels and caries susceptibility. Aims and objectives:  The aim 

of the study was to determine whether there is a correlation between active dental caries, resting 

and stimulated flow of saliva, salivary buffering capacity, saliva cortisol levels and stress in 

patients attending a general dental practice in Lenasia South. Methods and materials:  Sixty 

subjects between the ages of 18 and 60 were included in the study. Thirty controls with no active 

caries, a minimum of 28 teeth and a mean decayed, missing filled surfaces (DMFS) score of 4 or 

less, and 30 subjects with active caries were included in the study and formed the experimental 

group. Patients with Sjögren’s Syndrome or connective tissue diseases, on medication that may 

cause xerostomia, or a history of previous or current irradiation were excluded from the study. At 

the initial visit resting and stimulated saliva samples were collected and the volume was 

measured. The buffering capacity and cortisol levels of the resting saliva samples were 

measured. In addition the Depression Anxiety Stress Scales (DASS) questionnaire was used to 

determine the stress levels of the participants. The teeth of the subjects with active caries, i.e. 

the experimental group, were restored. They returned after 4 weeks for a follow up visit and their 

resting and stimulated salivary flow, buffering capacity of saliva, salivary cortisol and the stress 

levels were measured. The results were compared using the two sample t test, chi – squared test 

and a generalized logistic regression analysis. Results: The DMFS of the control group,        

0.40 + 0.97, was significantly lower (p < 0.001) than 29.27 + 21.94, in the experimental group. No 

significant differences were found between the controls and caries prone subjects when the 

resting flow rates, 0.37 + 0.30 ml/min and 0.32 + 0.19 ml/min; stimulated flow rates,              

0.99 + 0.56 ml/min and 0.84 + 0.35 ml/min; buffering capacity of saliva,             

19.16 + 4.68 ml 0.01N lactic acid and 21.73 + 9.77 ml 0.01N lactic acid, were compared and the 

salivary cortisol levels of the controls 17.71 + 22.51 ng/ml, were higher than 11.80 + 14.61 ng/ml 

in the the caries prone subjects.  The DASS scores of the two groups were similar,  

i.e. 11.33 + 8.48 and 11.2 + 9.6, respectively.  After the carious teeth of the caries prone subjects 

were restored, the flow rate of resting saliva increased from 0.32 + 0.19 ml/min to  

0.37 + 0.16 ml/min, the stimulated saliva from 0.84 + 0.35 ml/min to 0.88 + 0.32 ml/min and the 

buffering capacity of saliva from 21.73 + 9.77 ml 0.01N lactic acid to 22.25 + 7.55 ml 0.01N lactic 

acid and the salivary cortisol levels decrease from 11.80 + 14.61 ng/ml to 10.00 + 12.12 ng/ml. 

Again none of these differences were significant. Conclusion:  These results suggest that stress 

levels measured by the DASS questionnaire may not be related to caries. A less subjective 

questionnaire may find a relationship between salivary cortisol levels, stress and dental caries.  
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Chapter 1  

 

1. Introduction  

 

Dental caries is the most common chronic oral disease in mankind. Regardless of 

gender, socioeconomic strata, race and age, all people are affected1. 

 

For caries to develop, the presence and interaction of three main factors is essential, 

namely the host and teeth, the presence of microorganisms and the host’s diet. The 

integration of these factors results in the occurrence of caries2. Dental caries is a 

disease which causes localized destruction of the mineralized tissues of the teeth, 

namely, enamel, dentine and cementum, that results from the action of 

microorganisms on fermentable carbohydrates.  Caries is also affected by oral 

hygiene and saliva1. Characteristically the mineral component of teeth is 

demineralised and thereafter disintegration of the organic matrix occurs2, 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 – The 3 circles represent the interplay of the aetiological factors in 

dental caries. All 3 factors must be acting simulta neously for caries to occur 2. 
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The microorganisms and their products form an adherent deposit, namely, dental 

plaque, which is found on all tooth surfaces. Initially dental plaque contains a large 

proportion of streptococci which grow, multiply and produce an extracellular 

polysaccharide which is sticky and subsequently traps other bacterial forms. As a 

result the microbial flora of plaque changes from mainly cocci to a mixed microbial 

flora of cocci, rods and filaments2. The microorganisms implicated in dental caries 

are Streptococcus mutans, Lactobacilli and Actinomycetes. The cariogenicity of 

Streptococcus mutans and Lactobacilli is due to their ability to rapidly produce acid 

from fermentable carbohydrates2, 3. 

 

In order for acid to form and cause enamel demineralization the presence of 

fermentable carbohydrates and plaque on the tooth surface for a minimum length of 

time is essential. The carbohydrates are utilized by the bacteria to produce acid and 

extracellular polysaccharides. The cariogenicity of carbohydrates varies with low 

molecular weight carbohydrates such as sucrose being more cariogenic because 

they are quickly metabolized to acid by the bacteria. Demineralization of the tooth 

occurs when the plaque pH is kept depressed by the repeated and frequent 

consumption of sugar2. 

 

The susceptibility of the host to caries is dependent upon tooth morphology and the 

environment of the tooth. Due to tooth morphology the occlusal surfaces of the teeth 

are prone to caries because these sites favour stagnation and encourage plaque 

retention. The environment of the tooth is also influenced by saliva2. Several studies 

have identified salivary flow rate and buffering capacity as predisposing factors for 

the development of dental caries4. In addition the production of saliva which 

constantly bathes the teeth and oral mucosa as well as the protective properties of 

this fluid, for example, the mechanical washing action, antimicrobial activity, the 

remineralisation of early carious lesions due to a high concentration of calcium and 

phosphate ions, buffering capacity, salivary clearance and action as a lubricant 

prevents the development of dental caries1, 2, 5, 6. 

 

There are several methods of measuring stress including Lipp’s Stress Symptoms 

Inventory, the Perceived Stress Questionnaire (PSQ), the Perceived Stress Scale 

(PSS), the Index of Clinical Stress (ICS), the Stress Response Inventory (SRI), the 
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Trier Inventory for the Assessment of Chronic Stress (TICS) and the Depression 

Anxiety Stress Scales (DASS) questionnaire7. The Depression Anxiety Stress Scales 

questionnaire was used because it is simple and can be used to measure 

psychological stress levels which occur when the inability to cope with a challenge is 

perceived by the mind8. 

 

The aim of this study was to compare the flow rate of resting and stimulated saliva, 

buffering capacity, stress levels and cortisol levels of resting saliva from 30 patients 

with active caries and 30 caries free controls and to determine whether there is a 

correlation between caries susceptibility, salivary cortisol levels and stress.  
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Chapter 2 

 
2. Literature review  

 

2.1. Caries and salivary flow rate 

Reports on the beneficial effect of saliva flow rate vary. Several studies have found 

that the protective benefits of saliva such as salivary clearance, buffering capacity 

and degree of saturation of tooth minerals are increased and maximized upon 

salivary stimulation5, 9, 10. Reduced salivary secretion and increased caries is often 

found in patients following radiation therapy to the head and neck region, after use of 

medication which causes hyposalivation, in patients with substance abuse, 

psychogenic disorders and suffering from Sjögren’s syndrome5, 11, 12. Stensson, 

Koch, Oldaeus, Lingström and Birkhed13 reported that asthmatic subjects with a high 

caries experience had poor stimulated salivary flow rates compared to a group of 

age matched healthy controls while Coogan, Mackeown, Galpin and Fatti14 found 

that dental subjects with minimal caries experience had high stimulated salivary flow 

rates. Furthermore, Stookey15 found that chewing gum after a meal resulted in a 

significant decrease in the incidence of dental caries due to stimulatory effect on 

salivary flow rates. 

 

In contrast Akpata, Al – Attar and Sharma11; Moritsuka, Kitasako, Ikeda, Nomura and 

Tagami16; and de Castilho, Pardi and Pereira17 found no significant association 

between dental caries and salivary flow rate. Caries prevalence in patients with 

Down’s Syndrome did not significantly correlate with their salivary flow rate17 

whereas Akpata et al11 showed that the difference between the stimulated salivary 

flow rates in patients with severe caries and controls did not reach statistically 

significant levels. However, Watanabe, Mizoguchi, Masamura and Nagaya18 found 

no relationship between salivary flow rate and the DMFT in healthy children. Mass, 

Gadoth, Harell and Wolff19 found that increased salivary flow rates in children with 

Familial Dysautonomia due to salivary gland hyperfunction was a “caries protective” 

parameter in contrast to children with active caries who had significantly lower 
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salivary flow rates. Furthermore, Flink12 reported that reduced salivary flow rates in 

young adult women were related to their caries experience. 

 

2.2. Caries and buffering capacity of saliva 

Reports on caries, saliva flow and buffering capacity vary.  For example de Castilho 

et al17 found that caries prevalence in Down’s Syndrome subjects did not significantly 

correlate with their buffering capacity of saliva. Akpata et al11 showed that the 

difference between the buffering capacity of saliva in patients with severe caries and 

controls did not reach statistically significant levels whereas Stensson et al13 

reported no significant difference in the buffering capacity of asthmatic patients 

compared to a group of age matched controls. 

 

In contrast a significantly lower caries experience was observed in patients with 

Turner’s Syndrome who had a high buffering capacity compared to age matched 

controls20. Preethi, Pyati and Dodawad 1 reported that both the buffering capacity 

and salivary flow rate were reduced in children with active caries compared to caries 

free children, however, these differences were not significant.  Malekipour, 

Messripour and Shirani6 found that the pattern of titration of saliva of patients with 

active caries differed significantly from caries free patients. Joeng, Apostolska, 

Jankulovska, Angelova, Nares, Yoon, Lim, Angelov and Jeong21 showed that 

buffering capacity was very low in subjects with caries compared to the control group 

who had a very high buffering capacity. However, a significant inverse association 

has been demonstrated between caries experience and buffering capacity22. 

Furthermore, Coogan and Motlekar23 and Kinirons24 found poor buffering capacity is 

associated with increased caries experience. Kinirons24 found that patients with 

cystic fibrosis had lower caries experience and significantly higher buffering capacity 

than unaffected controls. In addition, enlargement of the submandibular glands and 

changes in the sublingual and labial mucous glands have been observed in these 

patients. These changes have been linked to elevated levels of sodium, chloride, 

calcium, phosphorous, protein, glycoprotein urea and uric acid in saliva24. However, 

functional studies regarding salivary flow rates and buffering capacity of saliva of 

patients with cystic fibrosis have yielded inconsistent results25. 
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In a recent study Mentz26 compared 20 restored patients with numerous crowns and 

bridges and 20 control subjects with no crowns.  He found no significant differences 

between the salivary flow rates of fixed prosthodontic patients and the controls.  

However, after exposure to citric acid the buffering capacity of saliva of the restored 

patients was significantly lower than the controls (p = 0.029). He found that the poor 

buffering capacity of saliva of his patients had a significant impact on their DMFS 

and suggested that this may be related to stress because 12 of the 20 restored 

patients were professional people or company owners who had demanding life 

styles. 

 

2.3. Salivary flow rate and buffering capacity 

Muerman and Rantonen27 have shown that patients on medication for mental 

disorders, hypertension, pain, respiratory disorders, metabolic disorders and 

gastrointestinal disorders had lower salivary flow rates and poorer buffering capacity 

than patients not taking medication. Wikner28 found poor salivary flow rates may 

predict poor buffering capacity. Moritsuka et al16 reported that patients with a good 

buffering capacity had associated high salivary flow rates while another study found 

that there was an increase in buffering capacity as the salivary flow rate increased6. 

 

2.4. Salivary cortisol, dental caries and salivary flow rate 

Rai, Hegde, Shetty and Shetty4 showed there was a significant increase in salivary 

cortisol levels in children with rampant caries which gradually decreased over three 

months following dental treatment. Boyce, Den Besten, Stamperdahl, Zhan, Jiang, 

Adler and Featherstone29 observed the highest rates of dental pathology among 

children with a combination of elevated salivary cortisol expression and high counts 

of cariogenic bacteria whereas,  Shigeyama, Ansai, Awano, Soh, Yoshida, 

Hamasaki, Kakinoki, Tominaga, Takahashi and Takehara30 found a significant 

association between salivary cortisol and reduced salivary flow rates and reported 

that patients with xerostomia had significantly high salivary cortisol levels.  

 

2.5. Psychological stress and salivary cortisol lev els 

Stress can be defined as persistent tension, irritability and low threshold to becoming 

upset or frustrated31. Several studies have reported associations between stress and 

salivary cortisol32, 33, 34, 35, 36. Raised salivary cortisol levels have been found in 
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women with a life time diagnosis of Post-Traumatic Stress Disorder, 

Temporomanibular Disorders, in late pregnancy and during academic examinations 
33, 34, 36, 37; in students before an examination and in response to presentations, 

fasting and competitions35, 38, 39; in normal people on work days compared to 

weekends40, during a stressful week41, in response to performing a stressful task42 

and after viewing a stressful video43; in people of low socio – economic status 

associated with a high perceived stress index32; in children during restorative dental 

treatment44; in sports coaches45 and under acceleration stress46. 

 

There are several advantages in investigating salivary cortisol because it can be 

measured frequently32, 47, the method is not complicated47, 48, noninvasive 40, 49, 

stress free49, 50, not painful40, 50, does not require trained medical personnel40, 49 and 

the test involves direct measurements51.  Furthermore tests can be repeated at 

frequent intervals40, 43, 49, samples do not need special treatment and remain stable 

at room temperature for up to 7 days40. 

 

There are several methods available for measuring salivary cortisol, for example the 

ELISA extraction – free technique52, Dissociation – enhanced kanthaside 

fluoroimmunoassay (DELFIA)53, nano – linker chemistry coupled with surface 

plasmon resonance detection49, liquid chromatography – tandem mass spectrometry 

(LC – MS/MS)50, enzyme immunoassay34, flow – filtered portable surface plasmon 

resonance48 and  automated – in tube – solid phase microextraction (SPME) coupled 

liquid chromotography – mass spectrometry (LC / MS)51. More recently Forsite 

Diagnostics developed the competitive immunochromatographic lateral flow assay 

which is the reverse of the well – known home pregnancy test.  The Forsite 

Diagnostics competitive lateral flow assay functions on the principle of competition 

for binding sites on sensitized latex particles.  Polyclonal or monoclonal antibodies 

raised to salivary cortisol are bound by passive or covalent means to dyed latex 

particles. The sensitized latex particles are applied onto a release pad by an 

immersion procedure to produce a stable particle reservoir for release onto a nitro-

cellulose-based membrane. The release pad and membrane together with an 

absorbent pad are assembled into a plastic housing as illustrated below54. Two lines 

of reagents are immobilised on the membrane. The T or test line consists of an 

antigen or conjugate of salivary cortisol whereas the control line is a line of anti-
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species antibody.  Results which appear as a single line are positive whereas two 

lines are negative.  Furthermore the intensity of the T or Test line decreases in 

intensity as the concentration of salivary cortisol increases.   

 

Figure 2.1 – Assembly and components of Forsite Dia gnostics competitive 

lateral flow assay 54. 

 

The plastic cassette housing the membrane test strip had a viewing window which 

enabled the operator to see the liquid start flowing across the aperture in 20 – 30 

seconds. 

 

The application of saliva to the well, releases the latex particles, which then begin to 

flow across the membrane. The presence of salivary cortisol results in antibody 

binding producing a latex – antigen complex. Sensitised latex particles that do not 

bind to salivary cortisol attach to the immobilised T or test line as they traverse the 

membrane, producing a visible line of deposited latex. A visual confirmation of latex 

flow is provided when the anti – species antibody captures excess sensitised latex 
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particles to produce an internal control line. The presence of sufficient salivary 

cortisol induces complete inhibition of latex attachment to the T or test line, a result 

that is indicated by a single line of latex deposition. Two blue lines indicate a 

negative result54. The control lines develop within approximately 5 minutes and the 

test is completed after 10 minutes. 

 

The competitive lateral flow assay is a semi-quantifiable test. Use of Forsite Reader 

technology allowed the line intensity and, therefore, level of latex deposition to be 

calculated using reflectance photometry. The presence of a standard control line is 

used as a reference against the T or test line intensity54. 

 

2.6. Measurement of stress 

The Depression Anxiety Stress Scales (DASS) questionnaire is simple and easy to 

use and was, therefore, selected for the current study. The Depression Anxiety 

Stress Scales (DASS) questionnaire has been assessed in various studies and was 

found to be reliable, valid and consistent31, 56, 57, 58, 59, 60. Reliability is defined as the 

degree of congruence at which a characteristic is measured. Validity is defined as 

the extent to which an instrument measures what it is meant to measure31. 

Consistency is defined as the ability to consistently measure a particular variable. 

 

The Depression Anxiety Stress Scale (DASS) was developed by Lovibond and 

colleagues56, 58. Analysis of the Depression Anxiety Stress Scale 42 questionnaire 

(DASS – 42) has consistently presented a three factor structure as the optimal 

solution. The items of the depression scale focus on low mood, low self – esteem 

and poor outlook for the future. The anxiety scale items focus on a fear response 

and physiological arousal while the stress subscale focuses on persistent arousal 

and tension58. 

 

No studies have investigated the relationship between caries susceptibility, saliva 

buffering capacity and flow rates, stress and salivary cortisol levels.  
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Chapter 3 

 
3. The present study  

 

Early diagnosis of dental caries is essential to prevent progression of dental caries to 

endodontic involvement and loss of teeth. An untreated subclinical lesion forms a 

cavity that cannot be remineralized and requires a filling2. The caries status of 

patients can be successfully assessed using caries activity tests which include 

measurement of the salivary flow rate, buffering capacity of plaque and a diet 

analysis while predictors of caries activity include Streptococcus mutans and 

Lactobacillus counts in saliva26. Saliva flow rate is also important because it 

influences plaque pH and the composition of the plaque microflora2, 3. The buffering 

capacity of saliva is another important factor that controls the pH of the mouth6.  

 

The onset of caries has been found in individuals encountering stressful situations61, 

62, 63. Salivary cortisol has frequently been used as a biomarker of stress32, 47, 51. 

Validation of Forsite’s competitive lateral flow assay has been carried out on pigs 

and ad hoc studies have been conducted on human saliva samples and the tests are 

able to detect concentrations of salivary cortisol at levels of a few parts per million. 

The cortisol tests are simple to use, designed to work with fresh saliva samples 

allowing salivary cortisol levels to be determined at the chair side, no pre – treatment 

of the saliva is required. 

 

3.1. Aims and Objectives 

The aim of the study was to determine whether there is a correlation between active 

dental caries, the resting and stimulated flow rate of saliva, saliva buffering capacity, 

saliva cortisol levels and stress in patients attending a general dental practice in 

Lenasia South. 
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Chapter 4 

 
4. Methods and Materials  

 

4.1. Selection of patients 

4.1.1. Experimental group 

Thirty patients with active caries between the ages of 18 and 60 were selected for 

the experimental group. Exclusion criteria included the presence of Sjögren’s 

Syndrome, any connective tissue diseases including Parkinson’s and Alzheimer’s 

disease, the use of drugs that may cause xerostomia and a history of current or 

previous irradiation. At the initial and subsequent visits teeth with active caries 

requiring treatment were restored with either amalgam or composite restorations, 

endodontic therapy or extractions.   

 

One month after completion of the restorative dental treatment the patients were 

recalled for a one month follow up visit. The resting and stimulated salivary flow 

rates, buffering capacity of saliva and salivary cortisol levels were measured.  In 

addition, the stress levels were measured again by requesting the patient to 

complete the DASS questionnaire (DASS – 42). 

 

4.1.2. Control group 

The control group consisted of 30 patients of the same age as the experimental 

group with either 32 teeth or a minimum of 24 teeth if they had undergone previous 

orthodontic treatment.  Additional criteria were no active carious lesions, a Decayed 

Missing Filled Surfaces score (DMFS) of 4 or less and no orthodontic bands, 

removable orthodontic appliances, removable dentures, crowns, bridges or implants. 

Exclusion criteria were less than 24 teeth, patients with Sjögren’s Syndrome, any 

connective tissue diseases including Parkinson’s and Alzheimer’s disease, the use 

of drugs that may cause xerostomia, or a history of previous or current irradiation. 

 

The research project was explained before subjects were included in the study.  

Thereafter they were asked to sign a written informed consent form. The Human 

Research Ethics Committee of the Faculty of Health Sciences, University of the 
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Witwatersrand, Johannesburg granted ethical clearance (Ethical clearance no: 

M10246) before the study commenced. 

 

4.2. Clinical caries examination 

The examination was carried out by one qualified dentist. Patients were examined in 

the supine position in a dental chair provided with a halogen light. The teeth were 

dried with air and examined visually using a mirror and sharp probe, the visual – 

tactile criteria of Radlike and the methods described by Kidd and Joyston – Bechal 

were used12. The number of sound, decayed, missing and restored tooth surfaces 

was recorded. 

 

4.3. Salivary flow rates 

The resting and stimulated salivary flow rates were measured while the patient was 

seated comfortably in an upright position. A resting saliva sample was taken while 

the patient sat quietly and expectorated into a sputum jar for 10 minutes. A 

stimulated saliva sample was obtained by placing a drop of 2% citric acid on the 

centre of the tongue once every minute for 10 minutes while collecting saliva. The 

flow rate of the saliva samples was expressed as ml per minute. 

 

4.4. Buffering capacity of saliva 

The buffering capacity of the resting saliva was determined using a modified Dreizen 

test14. One drop of the pH indicators bromocresol green and bromocresol purple 

were added to 2ml of saliva. A 0.01N solution of lactic acid was titrated against the 

saliva until the colour changed from blue to green, indicating that the pH of saliva 

had changed from the resting pH to a pH of 4. The volume of 0.01N lactic acid 

required to change the pH was measured and the results were expressed as 

millilitres 0.01N lactic acid. 

 

4.5. Salivary cortisol level 

Forsite Diagnostics tested the reliability of the lateral flow assays by creating a 

standard curve using 75µl of 0 ng/ml, 2 ng/ml, 5 ng/ml, 10 ng/ml, 20 ng/ml, 50 ng/ml 

and 100 ng/ml concentrations of hydrocortisone – 21 – hemisuccinate sodium salt. In 

addition to ensure that the tests were reliable a standard curve was provided with 

each batch of lateral flow assays. The manufacturers also provided a standard 
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solution of cortisol containing 1ug/ml i.e.1000ng.ml which was diluted in Tris buffered 

saline + Triton X - 100 to give cortisol concentrations of 100ng/ml, 80ng/ml, 60ng/ml, 

40ng/ml and 20ng/ml. 75µl of each of these concentration was tested using the 

lateral flow assays and read on the Forsite Reader to ensure that the reader 

detected increasing concentrations of cortisol accurately. In addition a reference 

device provided by Forsite Diagnostics was used to ensure that the Forsite Reader 

was configured correctly.  

 

Resting saliva samples were collected from the patient and tested for salivary 

cortisol. The saliva samples were diluted in Tris buffered saline + Triton X – 100 

which was used as a surfactant to aid the flow of the sample flow across the 

membrane. An aliquot of 75µl of the diluted buffered saliva sample was applied to 

the sample well of the test strip. After 10mins the test strips were placed in the 

Forsite Reader.  The values appeared on the screen within 12 seconds. Data from 

the Forsite Reader was downloaded to a laptop for analysis.  The test was repeated 

and an average of the two tests was used for statistical analysis. 

 

The Forsite Reader measured the intensity of the T– line. The higher the salivary 

cortisol concentration the lighter the T– line value and the lower the value on the 

Forsite Reader. At low cortisol concentrations the T – line becomes dark and the 

Forsite Reader gives a high reading because sensitive latex particles which do not 

bind to salivary cortisol will attach to the T – line.   With high concentrations of 

salivary cortisol fewer sensitive latex particles will remain unbound and bind to the T 

– line instead.  The result is a low intensity T – line. However with low concentrations 

of salivary cortisol more sensitive latex particles will remain unbound to saliva and 

bind instead to the T – line.  The result is the formation of a high intensity T – line.  

 

Forsite Diagnostics provided a standard curve of the relationship between the T – 

line intensity and salivary cortisol concentration in ng/ml. This curve was used to 

determine the corresponding salivary cortisol concentration of each T – line intensity 

obtained using the Forsite Reader. The T – line intensity values were plotted against 

this standard curve and the corresponding salivary cortisol concentrations were 

determined. 
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4.6. Measurement of Stress using  DASS – 42 

The long version of the DASS (DASS – 42) consisting of three fourteen – question 

scales that measure depression, anxiety and stress was used in the study. 

Participants were asked to read each statement carefully and to indicate how each 

applied to them over the past week. The response categories for each scale ranged 

from 0 to 3 (0 = did not apply to me at all; 1 = applied to me to some degree, or some 

of the time; 2 = applied to me to a considerable degree, or a good part of time; and 3 

= applied to me very much, or most of the time). Responses to statements pertaining 

to stress were combined to produce a total score, based on whether the participants 

were graded as normal, mildly stressed, moderately stressed, severely stressed or 

extremely severely stressed. 

 

4.7. Statistical Analysis 

The statistical analysis involved computing the descriptive statistics of the means 

and standard deviations of the DMFS scores, resting and stimulated salivary flow 

rates, buffering capacity and cortisol levels of saliva and the stress levels of the 

controls and experimental group. A chi–squared test was used to investigate the 

associations between the individual measurements, i.e. between age, gender, race 

and the mean DMFS scores, resting and stimulated flow rates, buffering capacity 

and cortisol levels of saliva and the stress levels of the controls and experimental 

group.  The control and experimental groups were compared using the two sample 

t–test. The mean DMFS scores, resting and stimulated salivary flow rates, buffering 

capacity of saliva, salivary cortisol levels and stress levels were computed and 

presented by age, gender and race using the two sample t–test. The DMFS scores, 

resting and stimulated flow rates, buffering capacity and cortisol levels of saliva and 

stress levels of the controls and the experimental group at the initial visit and the 

after their teeth were restored were compared using the two sample t–test. The two 

sample t–test was used to assess significance at the 5% significance level, implying 

that if p < 0.05, then the differences between the two groups being compared are 

statistically significant. A multiple linear regression analysis was performed to 

investigate factors that were associated with our outcomes of interest, i.e. caries, 

salivary cortisol levels and stress levels.  
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Chapter 5 

 
5. Results  

 

Initially there were 60 participants in the study i.e. 30 controls and 30 experimental 

subjects.  Four of the patients in the experimental group did not return for their 

second visit and the number of participants was reduced to 26 because they did not 

wish to continue with the study. The control group consisted of 14 females and 16 

males whereas the experimental group was comprised of 14 females and 12 males. 

In total 14 Africans, 40 Indians, 1 Coloured and 1 Caucasian patient participated in 

the study. The overall mean age of the participants was 36.63 + 12.23, the control 

group 32.33 + 11.73 and the experimental group 42.12 + 11.51. 

 

5.1. Decayed Missing and Filled Surfaces index (DMF S)   

The DMFS score was not dependent on age, gender or race. There was a 

statistically significant difference between the DMFS score of the control           

(0.40 + 0.97) and experimental groups (29.27 + 21.94) with p < 0.001. The mean 

number of tooth surfaces with active caries in the experimental group was 2.53. 

(Table 1) 

 

5.2. Salivary flow rates 

This study showed that the resting and stimulated salivary flow rates were not 

dependent on gender.  However, the mean stimulated salivary flow rates           

(0.99 + 0.56 ml/min) of the control group was dependent on age (32.33 + 11.73) with 

p = 0.048. At the one month follow up visit the resting salivary flow rates of the 

Indians were significantly higher than the Africans and Coloureds, i.e.            

0.89 + 0.34 ml/min, 0.49 + 0.23 ml/min and 0.45ml/min, respectively with p = 0.014. 

In addition, the mean resting and stimulated flow rates were higher in the control 

group than the experimental group i.e. 0.37 + 0.30 ml/min and 0.99 + 0.56 ml/min 

and 0.32 + 0.19 ml/min and 0.84 + 0.35 ml/min, respectively. These differences were 

not significant. There was a slight increase in the resting and stimulated salivary flow 

rates of the experimental group at the one month follow up visit, i.e. from            
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0.37 + 0.16 ml/min to 0.88 + 0.32 ml/min. However, this increase was not significant. 

(Table 1) 

 

A comparison of the resting (0.37 + 0.30 ml/min) and stimulated (0.99 + 0.56 ml/min) 

salivary flow rates of the control group yielded a correlation of 0.571 which was 

significant at the 1% level.  Results from the experimental group (0.32 + 0.19 ml/min 

and 0.84 + 0.35 ml/min) were similar with a correlation of 0.638 that was also 

significant at the 1% level.  A comparison of the initial resting (0.32 + 0.19 ml/min) 

and stimulated (0.84 + 0.35 ml/min) salivary flow rates and buffering capacity   

(21.73 + 9.77 ml 0.01N lactic acid) gave correlation values of 0.407 and 0.464 that 

were significant at the 5% and 1% level. Upon comparison of the resting           

(0.37 + 0.16 ml/min) and stimulated (0.88 + 0.32 ml/min) salivary flow rates and 

buffering capacity (22.25 + 7.55 ml 0.01N lactic acid) at the one month follow up visit, 

the correlations were 0.662 and 0.444, respectively, with statistical significance at 

the 5% level. A comparison of the stimulated salivary flow rate (0.88 + 0.32 ml/min) 

and buffering capacity (22.25 + 7.55 ml 0.01N lactic acid) of the experimental group 

at the one month follow up visit gave a correlation of 0.381 which is statistically 

significant at the 5% level. (Table 2) Correlation values significant at the 1% and 5% 

levels imply that the odds are less than 1 out of 100 and 5 out of 100 that this is a 

chance occurrence.  These correlation values suggest that there is a relationship 

between these variables.  

  

5.3. Buffering capacity of saliva 

The buffering capacity of saliva was not dependent on age, gender or race. There 

were no significant differences between the buffering capacity of saliva of the 

controls, 19.16 + 8.99 ml 0.01N lactic acid, and experimental group,          

21.73 + 9.77 ml 0.01N lactic acid. At the one month follow up visit the buffering 

capacity of the experimental group increased from 21.73 + 9.77 ml 0.01N lactic acid 

to 22.25 + 7.55 ml 0.01N lactic acid but this difference was not statistically significant 

(Table 1). 

 

5.4. Salivary cortisol 

Salivary cortisol levels were not dependent on age, gender or race. There was no 

significant difference between salivary cortisol levels of the controls,          
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17.71 + 22.51ng/ml, and the experimental group, 11.80 + 16.61 ng/ml. There was a 

decrease in salivary cortisol levels at the one month follow up visit from          

11.80 + 14.61 ng/ml to 10.00 + 12.12 ng/ml.  However this difference was also not 

statistically significant (Table 1).  

 

5.5. Depression Anxiety Stress Score (DASS) 

The DASS score was not dependent on age, gender or race. There was no 

significant difference between the stress scores of the control, 11.33 + 8.48, and the 

experimental groups, 11.20 + 9.60, and the initial score of the experimental group, 

11.20 + 9.60, and the one month follow up visit with a score of 11.15 + 9.79 (Table 

1).  Nineteen participants in the control group had normal stress levels, 4 were 

mildly, 4 moderately and 3 severely stressed. At the initial visit 24 subjects in the 

experimental group had normal stress levels, 2 were mildly stressed, 3 were 

severely stressed and 1 was extremely severely stressed.  Four of the patients did 

not return for the examination at the one month follow up visit.  The results of the 

remaining patients were similar, i.e. 22 of the 26 of the participants had normal 

stress levels.  There was no change in the 3 severely stressed and the one 

extremely severely stressed subject (Figure 3). 

 

A comparison of the DASS (11.20 + 9.60) and the DMFS score (29.27 + 21.94) and 

the presence of active caries in the experimental group yielded correlation values of 

0.364 and 0.391, respectively. These were statistically significant at the 5% level. A 

comparison of the DASS score (11.15 + 9.79) and DMFS score (29.27 + 21.94) of 

the experimental group at the one month follow up visit found a correlation of 0.503 

which is statistically significant at the 1% level (Table 2).  This implies that the odds 

are less than 1 in a 100 that this is a chance occurrence.  
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Figure 5.1 – The number of control and experimental  subjects with normal, 

mild, moderate, severe and extremely severe stress levels at the initial visit 

and stress levels in the experimental subjects one month later. 
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Table 5.1 – The demographic characteristics and saliva flow, buffer ing capacity, salivary 
cortisol, Depression Anxiety Stress Scales score an d DMFS of the control group, 

experimental group and experimental group at the 1 month follow up visit  

Variable Study Total Control group Experimental  
Experimental 
Group(1 Month 

       Group follow up) 
Number of subjects 60 30 30 26 

Demographic Characteristics 
Mean + S.D. 

     Age 36.63 + 12.23 32.33 + 11.73 40.93 + 11.32 42.12 + 11.51 

 
Total 

     Gender 

          Male 30 16 14 12 

          Female 30 14 16 14 

     Race 

          African 16 12 4 2 

          Caucasian 1 1 0 0 

          Coloured 1 0 1 1 

          Indian 42 17 25 23 

Clinical Characteristics 
Mean + S.D. 

Saliva 

     Flow (ml/min) 

          Resting 0.34 + 0.25 0.37 + 0.30 0.32 + 0.19 0.37 + 0.16 

          Stimulated 0.92 + 0.47 0.99 + 0.56 0.84 + 0.35 0.88 + 0.32 

     Buffering capacity   

(ml 0.01N lactic acid) 

         Resting 20.44 + 9.40 19.16 + 8.99 21.73 + 9.77 22.25 + 7.55 

     Salivary cortisol  

(ng/ml) 14.75 + 19.05 17.71 + 22.51 11.80 + 14.61 10.00 + 12.12 

Dass score 11.27 + 8.98 11.33 + 8.48 11.20 + 9.60 11.15 + 9.79 

DMFS 14.83 + 21.19 0.40 + 0.97* 29.27 + 21.94* N / A 

*p < 0.001         
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Table 5.2 – Correlation matrices for comparison of different variables 

Resting 

saliva flow 

Stimulated 

saliva flow  

Buffering 

capacity 

Salivary 

cortisol 

DASS 

score 

DMFS 

score 

Active 

caries 

Control Group  

Resting saliva 
flow 1.000 
Stimulated 
saliva flow 0.571* 1.000 
Buffering 
capacity 0.112 0.101 1.000 
Salivary cortisol -0.219 -.0271 -0.117 1.000 
DASS score -0.227 -0.051 -0.281 0.079 1.000 
DMFS score 0.139 0.152 0.270 -0.044 -0.231 1.000 

Experimental Group  

Resting saliva 
flow 1.000 
Stimulated 
saliva flow 0.638* 1.000 
Buffering 
capacity 0.407# 0.464* 1.000 
Salivary cortisol -0.121 -0.141 -0.156 1.000 
DASS score 0.287 0.036 0.310 -0.253 1.000 
DMFS score -0.071 -0.051 -0.242 -0.082 0.364# 1.000 
Active caries 0.096 0.152 0.067 0.179 0.391# 0.368 1.000 

Experimental Group (1 Month follow up visit)  

Resting saliva 
flow 1.000 
Stimulated 
saliva flow 0.662* 1.000 
Buffering 
capacity 0.444# 0.381# 1.000 
Salivary cortisol -0.249 -0.113 -0.068 1.000 
DASS score 0.268 0.015 0.336 -0.230 1.000 
DMFS score -0.086 -0.067 -0.134 -0.356 0.503* 1.000 
* = Statistically significant at 1% level (0.463); # = Statistically significant at 5% level (0.361) 
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Chapter 6 

 
6. Discussion  

 

6.1. Decayed Missing Filled Surfaces index (DMFS) 

A patient’s caries experience and future caries risk is indicated by their DMFS 

score64. The analysis showed there was a statistically significant difference between 

the DMFS scores of the control and experimental groups. This difference was due to 

the inclusion criterion for the control group who had a mean DMFS of 0.40 + 0.97 

which was significantly lower than the experimental group with a mean DMFS of 

14.83 + 21.19 and p < 0.001. These differences could be due to diet, oral hygiene 

and the variation in the degree of pathogenicity of the microorganisms. An increased 

caries experience is often found in patients following radiation therapy to the head 

and neck region, after use of medication which causes hyposalivation, in patients 

with substance abuse, psychogenic disorders and suffering from Sjögren’s syndrome 

due to the reduced salivary flow rates5, 11, 12. However, the oral status of patients with 

reduced salivary flow rates can be improved with the use of artificial saliva 

replacements, chewing of xylitol chewing gum to stimulate saliva flow and by 

increasing the consumption of water. 

 

6.2. Salivary flow rates 

The results showed that resting and stimulated salivary flow rates were higher in the 

control than the experimental group. Numerous factors influence salivary flow rates 

including, the degree of hydration of subjects, body position, exposure to light, 

previous stimulation, circadian and annual rhythms, salivary gland size and drug 

use65. Salivary flow rates may also be influenced by oestrogen and thyroid hormone 

levels64, which were not analysed in this study. A further study with a larger sample 

size may result in a more significant difference. 

 

6.3. Buffering capacity of saliva 

The saliva tests showed that the buffering capacity of the control group         

(19.16 + 8.99 ml 0.01N lactic acid) was not significantly lower than the experimental 

group (21.73 + 9.77 ml 0.01N lactic acid). However, there was an increase in the 
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buffering capacity of the experimental group from 21.73 + 9.77 ml 0.01N lactic acid 

to 22.25 + 7.55 ml 0.01N lactic acid at the one month follow up visit. These results 

differ from previous studies.  The reason for these differences is not clear. However, 

the decrease in the ability of the control patients to buffer acids may be related to a 

change in the saliva because Jensdottir, Nauntofte, Buchwald and Bardow showed 

that whole mouth saliva composition may be changed by sucking acidic sweets66. 

The difference in saliva buffering capacity may also be related to stress as 

mentioned by Mentz26. The buffering capacity of saliva may also be exhausted by the 

ongoing production of organic acids by cariogenic bacteria in the mouth67. The rise in 

the buffering capacity of the experimental group at the one month follow up visit 

could be due to patient awareness. At the initial visit the dentist explained to patients 

what participation in the study entailed, how the research and measurements would 

be carried out and the reason for conducting these measurements. This may have 

provided the patients with information that made them aware of the importance of 

reducing the sugar content of their diet and could have caused an increase in the 

buffering capacity of saliva at their second visit. As a result the microorganisms 

would produce less acid from dietary carbohydrates and the buffering capacity of 

saliva would improve. 

 

6.4. Salivary cortisol and Depression Anxiety Stres s Scale score (DASS) 

The DASS score of experimental group was 11.20 + 9.60 which was similar to the 

control group i.e. 11.33 + 8.48.  However, the experimental group had lower salivary 

cortisol levels than the control group, i.e. 11.80 + 14.61 ng/ml and           

17.71 + 22.51 ng/ml, respectively. This suggests that the experimental group may be 

less stressed than the controls. One of the reasons may be that the DASS 

questionnaire is subjective and is based on the past week of the subject’s life 

because the questionnaire asked subjects to answer questions based on how much 

the statement “applied to them over the past week”.  

 

Other questionnaires that are less subjective may have confirmed the correlation 

between cortisol levels and stress. In addition other methods of stress measurement 

that could have been used include the Lipp’s Stress Symptoms Inventory which is 

based on symptoms of stress and would, therefore, be less subjective, the Perceived 

Stress Questionnaire, the Perceived Stress Scale, the Index of Clinical Stress, the 
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Stress Response Inventory or the Trier Inventory for the Assessment of Chronic 

Stress. Furthermore laboratory methods of salivary cortisol measurement including 

the ELISA extraction – free technique52, Dissociation – enhanced kanthaside 

fluoroimmunoassay (DELFIA) 53, nano – linker chemistry coupled with surface 

plasmon resonance detection49, liquid chromatography – tandem mass spectrometry 

(LC – MS/MS)50, enzyme immunoassay34, flow – filtered portable surface plasmon 

resonance48, automated – in tube – solid phase microextraction (SPME) coupled 

liquid chromotography – mass spectrometry (LC / MS)51 may have found a better 

correlation between stress and salivary cortisol.  

 

6.5. Limitations of the current study 

There were several limitations of the study. A larger sample size may have resulted 

in a better indication of the correlation between the variables whereas a longer time 

interval between the initial consultation and the second visit and any subsequent 

visits may have yielded results that were more significant. A dietary analysis at the 

initial consultation and the follow up visit may have indicated whether the diet had 

influenced any of the variables. Furthermore if the study had been extended over a 

longer time period individuals with high stress levels could have been referred to a 

psychologist for treatment. This would have made it possible to determine whether 

treatment had any influence on the variables investigated. 
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Chapter 7 

 
7. Conclusion  

 

The results of this study suggest that patients with active caries have lower resting 

and stimulated salivary flow rates than caries free patients. This confirms there is a 

positive correlation between active dental caries and salivary flow rate as has been 

reported by other authors5, 10, 11, 12, 13, 14. Patients with active dental caries had a 

better buffering capacity of saliva than patients with no caries. This indicates a 

negative correlation between the two and is contradictory to the research of other 

authors1, 19, 20, 22, 23, 25. Patients with active dental caries also had lower salivary 

cortisol concentrations and stress level than patients with no caries.  Our results 

differ from previous research which found that patients with active caries have higher 

salivary cortisol concentrations and stress levels than patients with no caries4, 28, 43. 

This suggests that salivary cortisol concentrations and stress levels are not related to 

caries.  

 

This study has shown that the methods used to measure salivary flow rates, 

buffering capacity of saliva and the salivary cortisol concentration can be used at the 

chair side in the dental surgery to assess the caries susceptibility of an individual. 

However, a more accurate stress questionnaire should be used. Measuring salivary 

flow rates and the buffering capacity of saliva at the chair side will enable dentists to 

identify patients that are at a higher risk of developing caries so that preventative 

measures can be taken.  

 

The present observations merit further studies on the long term effects of active 

caries on the buffering capacity of saliva, salivary cortisol levels and stress levels. 

Further studies may reveal a closer relationship between stress and caries.  

 

Further studies on the effect of caries removal followed by the placement of a 

restoration on buffering capacity of saliva are required to determine whether there is 

a greater change in the buffering capacity of saliva of patients with many large 

carious lesions compared to patients with a few small lesions.  In addition the 
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influence of diet on the buffering capacity of saliva needs to be investigated. Further 

studies are also required to investigate the relationship between stress levels and 

salivary cortisol levels in patients with extensive carious lesions and restorations 

including crowns, bridges and implants.  
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APPENDIX A 
 

List of abbreviations used in the text and tables 

 

et al   et alii, et aliae, et alia 

DASS   Depression Anxiety Stress Scale 

DASS – 42  Depression Anxiety Stress Scale – 42 questions 

DMFS   Decayed Missing Filled Surfaces 

ml/min   millilitres per minute 

ng/ml   nano grams per millilitre 

N   Normal 

ml   millilitres 

µl   microlitres 

S.D.   Standard deviation 
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APPENDIX B 
 

Ethics clearance certificate 
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APPENCIX C 
 

Forms for participants 
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Department of Oral Microbiology 
School of Oral Health Sciences  
University of the Witwatersrand   
 
INFORMATION SHEET AND CONSENT FORM 
 
Research: Buffering Capacity of Saliva, Salivary Flow Rates and Cortisol Levels in 
Patients With Active Caries 
 
Good day patient, 
 
I Dr. Priyesh Gunvant Hira, a postgraduate student in the School of Dentistry am 
undertaking a research project to study the influence of stress on your dental health. 
I wish to understand how you control the bacteria in your mouth that produce acids 
and cause decay. To do this I will examine your saliva and measure your stress level 
over a period of a week. 
 
I am inviting you to take part in this research study. The study will examine 60 
patients who attend my practice, 30 with no decay and 30 with decay   
 
Participation in the study will entail an examination of your mouth and teeth during 
which I will record the number of decayed, missing and filled teeth in your mouth. In 
addition, I will need to collect 2 samples of saliva and ask you to fill in Depression 
Anxiety Stress Scales Questionnaire. You will be examined in my Dental Surgery 
and it will take approximately 30 minutes of your time. 
 
The examination should not cause any discomfort or pain. The advantages are that 
you will be informed if there are any problems in your mouth and you will be made 
aware of the factors that may have contributed to tooth decay in your mouth.  If you 
have any decay I will treat the tooth and ask you to return after 1 month to repeat the 
tests and to see if there has been an improvement.  
 
This is a voluntary study and if you do not feel comfortable or happy you may 
withdraw at any time without any disadvantage to yourself.  There will be no financial 
costs to you. 
 
This information will be confidential because I will use a coding system to protect 
your identity and the results will be used for research purposes only. Effort will be 
made to keep personal information confidential. Organizations that may inspect and / 
or copy your research records for quality assurance and data analysis include 
groups such as the Research Ethics Committee. 
 
For further information / reporting of study related adverse effects please contact: 
Dr. P. G. Hira 
Tel:  (011) 854 – 1738 
Cell: 084 – 657 – 5545 
 
To report complaints or problems please contact the Research Ethics Committee 
Tel: (011) 717 – 1234 
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For confidentiality reasons please quote your study number reflected below when 
communicating with the researcher. 
 
Study number: 
 
 
I thank you for taking the time to read this information sheet. If you are willing to 
participate please sign the relevant portion (consent of the participant). 
 
Yours sincerely 
 
 
____________________ 
Dr. Priyesh Gunvant Hira 
------------------------------------------------------------------------------------------------------------ 
Please note: Please delete the option which does not apply. 
 
I ____________________________ hereby consent to participate in the study. I 
have read and have / have not understood the information sheet and do / do not 
understand what will be required of me. 
 
Study number: 
 
 
_____________________ 

Signature 
 

_____________________ 
       At 

 
_____________________ 

     Date 
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 Please turn the page � 

DAS S Study no: Date: 

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement 
applied to you over the past week.  There are no right or wrong answers.  Do not spend too much time 
on any statement. 

The rating scale is as follows: 

0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 

1 I found myself getting upset by quite trivial things 0      1      2      3 

2 I was aware of dryness of my mouth 0      1      2      3 

3 I couldn't seem to experience any positive feeling at all 0      1      2      3 

4 I experienced breathing difficulty (eg, excessively rapid breathing, 
breathlessness in the absence of physical exertion) 

0      1      2      3 

5 I just couldn't seem to get going 0      1      2      3 

6 I tended to over-react to situations 0      1      2      3 

7 I had a feeling of shakiness (eg, legs going to give way) 0      1      2      3 

8 I found it difficult to relax 0      1      2      3 

9 I found myself in situations that made me so anxious I was most 
relieved when they ended 

0      1      2      3 

10 I felt that I had nothing to look forward to 0      1      2      3 

11 I found myself getting upset rather easily 0      1      2      3 

12 I felt that I was using a lot of nervous energy 0      1      2      3 

13 I felt sad and depressed 0      1      2      3 

14 I found myself getting impatient when I was delayed in any way 
(eg, lifts, traffic lights, being kept waiting) 

0      1      2      3 

15 I had a feeling of faintness 0      1      2      3 

16 I felt that I had lost interest in just about everything 0      1      2      3 

17 I felt I wasn't worth much as a person 0      1      2      3 

18 I felt that I was rather touchy 0      1      2      3 

19 I perspired noticeably (eg, hands sweaty) in the absence of high 
temperatures or physical exertion 

0      1      2      3 

20 I felt scared without any good reason 0      1      2      3 

21 I felt that life wasn't worthwhile 0      1      2      3 
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Reminder of rating scale: 

0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 

22 I found it hard to wind down 0      1      2      3 

23 I had difficulty in swallowing 0      1      2      3 

24 I couldn't seem to get any enjoyment out of the things I did 0      1      2      3 

25 I was aware of the action of my heart in the absence of physical 
exertion (eg, sense of heart rate increase, heart missing a beat) 

0      1      2      3 

26 I felt down-hearted and blue 0      1      2      3 

27 I found that I was very irritable 0      1      2      3 

28 I felt I was close to panic 0      1      2      3 

29 I found it hard to calm down after something upset me 0      1      2      3 

30 I feared that I would be "thrown" by some trivial but 
unfamiliar task 

0      1      2      3 

31 I was unable to become enthusiastic about anything 0      1      2      3 

32 I found it difficult to tolerate interruptions to what I was doing 0      1      2      3 

33 I was in a state of nervous tension 0      1      2      3 

34 I felt I was pretty worthless 0      1      2      3 

35 I was intolerant of anything that kept me from getting on with 
what I was doing 

0      1      2      3 

36 I felt terrified 0      1      2      3 

37 I could see nothing in the future to be hopeful about 0      1      2      3 

38 I felt that life was meaningless 0      1      2      3 

39 I found myself getting agitated 0      1      2      3 

40 I was worried about situations in which I might panic and make 
a fool of myself 

0      1      2      3 

41 I experienced trembling (eg, in the hands) 0      1      2      3 

42 I found it difficult to work up the initiative to do things 0      1      2      3 
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APPENDIX D 
 

Analyses recording forms 
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Study no:___________________________ 

 

Date of examination:__________ 

DMFS:__________ 

Active caries (If applicable):__________ 

Resting saliva flow rate:__________ ml per 10 minutes 

Stimulated saliva flow rate:__________ ml per 10 minutes 

Buffering capacity of saliva:__________ ml 0.01N lactic acid 

Salivary cortisol 1:__________ 

Salivary cortisol 2:__________ 

Salivary cortisol average:__________ 

DASS:__________ 

Stress level:___________________________ 

 

1 Month follow up visit (If applicable): 

 

Date of examination:__________ 

DMFS:__________ 

Resting saliva flow rate:__________ ml per 10 minutes 

Stimulated saliva flow rate:__________ ml per 10 minutes 

Buffering capacity of saliva:__________ ml 0.01N lactic acid 

Salivary cortisol 1:__________ 

Salivary cortisol 2:__________ 

Salivary cortisol average:__________ 

DASS:__________ 

Stress level:___________________________ 
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