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ABSTRACT OF THE THESIS

Salivary Characteristics in 3 and 4 year-old Children with and without Visible Caries
by
Gloria Yaiiez, D.D.S.
Master of Science, Advanced Education Program in Pediatric Dentistry
Loma Linda University, June 2007
Dr. John Peterson, Chairperson
PURPOSE: To compare salivary characteristics in 3 and 4 year-old Head Start children
with and without visible caries.
METHODS: This case-control study was performed on 84 healthy 3 and 4 year-old Head
Start children. After consent and inclusion criteria were met, each child was screened
and assigned to one of two test groups based on their caries status. Group I consisted of
children with no visible evidence of caries, although non-visible caries may have been
present. Group II consisted of children with visible evidence demonstrating three or
more carious lesions. Each child’s unstimulated and stimulated whole saliva samples
were collected and analyzed using a saliva test kit. The unstimulated saliva samples were
analyzed for consistency, flow rate (USSFR), and pH. The stimulated saliva samples
were analyzed for flow rate (SSFR), pH, and buffering capacity. The statistical methods
used were the Mann-Whitney U test and 2 x 2 x* contingency test at the significance level
of a = 0.05 to evaluate statistical differences.
RESULTS: There were no statistically significant differences in any of the salivary
characteristics between the groups with and without visible caries. Nor was there a

statistically significant difference between the genders within the individual groups.
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However, there was a statistically significant difference between the 3 and 4 year-olds,
with the 4 year-olds in Group I having statistically higher USS pH (p=0.005) and SS pH
(p=0.012), and the 4 years-olds in Group II having statistically higher SSFR (p=0.011).
Finally, the findings of the combined groups were similar to the individual groups, with
no statistically significant differences between the genders and the 4 year-olds having
statistically higher results in USS pH (p=0.005), SSFR (p=0.011), and SS pH (p=0.006).
CONCLUSIONS: There were no differences between the groups with and without
visible caries, although there were some differences in the combined and individual

groups.



CHAPTER ONE

INTRODUCTION

An understanding of saliva and its role in the wellness of oral tissues is necessary
to assess existing and potential oral health problems. Its scope should be part of the
overall picture needed to determine the benefits of prevention or dental treatment. Any
chronic reduction in salivary flow not only can affect the quality of life in normal every
day events such as eating, swallowing, speech, and taste but can also result in the rapid
deterioration of oral tissues, leading to trauma, infection, and progressive dental caries.®
21.34.40 galiva is a vital body fluid composed of cellular, molecular, organic, and
inorganic constituents with salivary flow as a key factor affecting its composition.'> 3%
*It is essential for the maintenance of healthy oral tissues.

Saliva is a dynamic fluid that protects teeth and the oral mucosa with the ability to
cleanse, dilute, lubricate, neutralize, and buffer. It regulates pH and the concentrations of
its constituents by the type and duration of stimulation. As an ion reservoir it facilitates
the remineralization of teeth. It also promotes antimicrobial actions and mechanisms that
help control and eliminate bacteria.® '>3% 3540

Low salivary flow may predispose children to a higher caries risk, especially
those of preschool age."** Many of these preschool children are in Head Start programs

and have not had their first comprehensive oral examination or become part of a dental

home. Early dental visits that begin with a caries risk assessment offers the opportunity



to educate and inform parents about their children's oral health.” ' *® Saliva testing may
be an important benefit to many of these children and if possible, these tests should be
performed before the planning of any restorative therapy.'® Thus, by evaluating the caries
resistant properties of saliva as a supplement to clinical findings, the intensity and

. . . 1
progression of dental disease can be reduced or eliminated. '***

Literature Review

Whole saliva is a complex mixture of all the secretions in the mouth. Most of
these secretions originate from the major and minor salivary glands. The three major
paired salivary glands consist of the parotid, submandibular, and sublingual glands.***°
The largest of these structures are the parotid glands whose secretions are mostly serous
or watery in consistency. Next in size are the submandibular glands whose secretions are
a mixture of mucous and serous fluids. This is followed by the mucous producing
sublingual glands. The minor salivary glands are distributed throughout most of the
buccal and labial mucosa, tongue and palate. Their secretions along with any other fluid
producing sites are a viscous mixture of mucous and serous fluids.*> *

As aresult of the varied arrangement of the different types of salivary glands and
their unique secretions, the distribution of salivary flow occurs unevenly as this complex
mixture combines into a homogenous mix. '% 233240 Consequently, since the mouth is not
a uniform environment there are many retentive sites where different types of bacteria
can adhere and create ecosystems of colonization.” **%® Thus, any reduction in salivary

flow can result in the rapid overgrowth of pathogenic bacteria. " **** Fortunately, as a

protective mechanism saliva tends to be a very selective growth medium.” > In addition,



the simple act of swallowing can result in the clearance of a large number of bacteria.*’
However, once the transmission of pathogenic infectious bacteria has occurred the
resident microflora can easily be overwhelmed, especially if the energy sources for
selective growth have changed. 7-**3*

Whole saliva can be collected under resting or stimulated conditions by a number
of simple noninvasive techniques. 2" *® It can be readily analyzed for most of its
constituents as well as its different innate properties, such as salivary flow rate, pH, and
buffering capacity. The most commonly used reproducible techniques for collecting
whole saliva are the draining, spitting, suction, or swab methods and the two most
commonly used methods for inducing stimulated saliva are the masticatory and gustatory
methods.”" %8

In measuring salivary flow, the standardization of saliva collection is very
important because the volume can vary greatly within and between individuals. Also host
and environmental factors can easily affect and reduce the rate of salivary flow.”"**
Birkhed and Heintze® reviewed various studies that compared the different techniques
used in the collection of both resting and stimulated saliva and found good agreement and
reproducibility between the techniques. They also found that the degree of stimulation
influences both the flow rate and the proportion of secretions from each type of salivary
gland. Flow rates can vary from almost no salivary flow during sleep, to copious
amounts of saliva with stimulation.'> 3>’ In addition, the amount of secretions from the
minor salivary glands during rest or lack of stimulation can exceed the secretions from

the major salivary glands, while the reverse is found during stimulation. Thus, saliva

consistency can change depending on the proportion of the individual gland secretions."



The average unstimulated and stimulated salivary flow rate values found in adults,
using various whole saliva collection methods are 0.3 ml/ min and 1.5 - 2.0 ml/ min
respectively, both with wide normal ranges.” "> ** Also, the average maximum volume
found for stimulated salivary flow rate was approximately 7 ml/ min."® By comparison,
the average values found by Watanabe and Dawes®® in five year-olds for unstimulated
salivary flow rate (USSFR) is 0.22 ml/ min and 0.6 ml/ min for stimulated salivary flow
rate (SSFR) by Andersson et al.” In addition, the SSFR studies by Andersson et al.® and
Crossner ' which included children from ages 5 to 15, found that the average flow rate
increased with age up to 15 years-old and thereafter was the same as adults.> >
Moreover, those studies that have been done with infants and younger children have

shown similar results with salivary flow rates increasing with age.'® **

For example in a
USSFR study by Dezan et al.'® using the suction method to obtain samples in a group of
children between the ages of 18 to 42 months, the USSFR was higher in the 30 to 42
month-old group when compared to the 18 month old group. Although they found no
statistical difference between the genders, boys tended to have higher flow rates than
girls. In another USSFR study done with young children between 4 to 7 years of age,
Bretz et al.® found that secretion rates were significantly higher in older children and
agreed that boys had a higher USSFR than girls but not at a level of statistical
significance. In an interesting study by Watanabe et al.** where they followed 30 five
year-old children for two days, it was found that their estimated total saliva produced per
day to be approximately 500 ml. They also found that the average USSFR was 0.26 +

0.16 ml/ min and that the SSFR through eating and chewing different foods to be 3.6 +

0.8 ml/ min with no statistical difference between the genders.*



Although the main function of stimulated saliva is to neutralize, buffer, and flush
acids from teeth, its overall purpose is clearance.'® ** The main function of unstimulated
saliva is to lubricate and provide antimicrobial effects. '® The effect of increased salivary
stimulation in producing fresh saliva together with the swallowing process results in
faster clearance of dissolved substances, bacteria, and food debris. Since clearance
occurs rapidly in areas of bulk saliva, due to the location of the larger salivary glands,
different regions in the mouth are known to clear faster than others.'® ' %6 Generally, the
lingual surfaces of the teeth are exposed to more watery secretions while the buccal
surfaces are exposed mainly to the more viscous type, except where the secretions from
the parotid glands wash the buccal surfaces of the upper posterior teeth.***° So in regards
to a sucrose challenge, the most critical functions that stimulated saliva can provide for
children are the flushing and buffering effects as well as the salivary clearance. '**" 2 In
addition, low salivary flow is correlated with slow salivary clearance.'® Moreover, several
studies have shown that caries experience has an inverse relation to salivary flow and
buffering capacity. & 2% 3% 3

Watanabe®’ evaluated the rates of salivary clearance at seven different sites in the
mouths of twelve 5 year-old children. His findings for both groups showed that the
salivary clearance was slowest in the upper anterior buccal (UAB) regions and fastest in
the lower anterior lingual (LALIi) regions. This suggests that certain areas of the primary
dentition are more susceptible to caries, especially the upper anterior buccal regions. In
contrast, Nevin and Walsh® found that clearance was slower in the interproximal spaces

when compared to the maxillary anteriors. They also found the rate of salivary clearance

varied greatly in the lower posterior regions, especially in the pit and fissure areas.



In a comparative study by Crossner et al.'> which measured salivary clearance
after a sugar challenge in 30 children between the ages of 3 and 15 versus 20 adults, it
was shown that clearance takes longer in younger children and becomes more rapid with
age. A similar study done by Hase? with 50 children between the ages of 3 and 15
versus adults, also showed that salivary clearance was comparatively slower in the
younger children and increased with age. In addition, the younger children had lower
salivary flow rates which may have been a factor in slower clearance.

Two very important physiological affects of salivary clearance are the swallowing
frequency and the residual volume of saliva remaining after swallowing.” '*** Both
regulate the formation of the salivary film layer which covers the oral mucosa and the
tooth pellicle.”> ** Since much of saliva generally persists as a coating or a film, its
thickness is crucial with respect to clearance. Dawes '® describes the process of salivary
clearance as the removal of substances that do not bind to the oral surfaces. The
important factors which affect clearance are the residual and maximum volumes of saliva
and the unstimulated and stimulated flow rates.'® He also suggested that the residual
volume may be the reason why individuals differ in salivary clearance patterns, because
individuals who swallow frequently and effectively can clear substances much faster by
progressively diluting the residual volume of saliva. Collins and Dawes’ determined
from the residual volume of saliva and the calculated surface area of the mouth that the
average salivary film thickness covering the teeth and the oral mucosa of adults was
between 0.07 and 0.1 mm. Later, Watanabe and Dawes’® determined the average film
thickness in five year-old children to be 0.06 and 0.09 mm. Although there were

similarities in film thicknesses, they found differences in the salivary flow rates and



residual volumes between adults and children. They also found that children had a
decreased volume per swallow. Hence during a sucrose challenge, higher concentrations
of dissolved acidic substances and bacteria could bind and accumulate in the salivary film
and plaque layers. As a result, when the salivary film is at its thinnest and the clearance
rate at its slowest, acids can diffuse towards the tooth surface.'* '?73® Lack of good oral
hygiene can result in dense accumulation of plaque and bacteria.”? This can subject teeth
and gingival tissues to longer exposure of bacterial metabolites which can cause dental
caries and gingival inflammation. Younger children are especially vulnerable to
increased levels of plaque accumulation because of undeveloped oral sensory motor skills
and inadequate awareness of oral hygiene.”> >

Under resting conditions, the salivary pH is fairly constant and the pH of newly
formed plaque tends to reflect the stimulated salivary pH and buffering capacity.'’
However, after a sugar challenge or exposure to fermentable carbohydrates, the salivary
pH drops rapidly to a minimum before rising back to its resting pH. >’ The Stephan curve
is the fall and subsequent rise of plaque pH over time after an exposure to fermentable
carbohydrates.”” Cariogenic bacteria in subjects with rapid salivary clearance have less
exposure time to ferment carbohydrates, thus producing a shallow Stephen curve. Others
with slower clearance produce a deeper Stephan curve, because lower plaque pH values
can be reached.'®?° Increases in saliva volume with stimulated salivary flow causes the
pH and the concentrations of salivary buffers to rise. This rise in volume also increases
the swallowing frequency which facilitates the removal of bacteria and acidic

substances.'™ ' However, many of these acidic substances have different diffusion and

binding properties which can allow them to concentrate more in plaque than saliva.



Overall, salivary pH and buffering capacity are dependent on salivary flow and
clearance.'® %

The buffering effectiveness or capacity of saliva to neutralize strong acidic or
basic substances put in the mouth is generated by the concentrations of three main
buffering systems. These are the bicarbonate, phosphate, and salivary proteins buffering
systems.6’ 20.24.33. 1 stimulated saliva, the parotid glands are the main producers of
salivary flow and the chief buffering substance is bicarbonate."’

Diffusion of bicarbonate ions into plaque, especially during a sucrose challenge,
helps to neutralize acids and limit a fall in plaque pH.® A serious consequence of low
salivary flow is the diminished buffering capacity of saliva due to the overall reduction in
the bicarbonate ion concentration.® '>?* In this case, the other buffering systems play an
important role because they are not as dependent on stimulated flow.* The phosphate
buffering system for example aids in maintaining the saturation concentration of calcium,
phosphate, and hydroxyapatite ions during low or resting salivary flows which helps to
reduce the demineralization of teeth.”** In a comparison study by Andersson et al.!
where they measured the resting and stimulated saliva calcium and phosphate levels in
children and adults, it was found that calcium levels were significantly lower in children
with no significant difference in phosphate levels between adults and children. They also
found the critical pH to be significantly higher in children. Moreover, SSFR were
significantly higher in adults indicating that a normalized salivary pH level would be
reached sooner.

It is well established that dental caries are caused by the demineralizing effects of

acidic byproducts produced by cariogenic bacteria in plaque, especially when saliva



becomes less saturated with respect to calcium, phosphate, and hydroxyapatite ions.'* %

23:36 A plaque pH of 5.5 is the critical level where the tooth surfaces begin to
demineralize. *° Frequent sucrose challenges can drop and keep plaque pH well below the
critical level. Thus plaque pH is a critical factor that can determine the initiation,
progression, or repair of caries.”” Low or impaired salivary flows and slow clearance rates
can produce periods of prolonged exposure to low plaque pH which can reestablish the
critical pH at a higher level.'* %

Many salivary properties essential for caries and its prevention are connected with
salivary flow and oral clearance.'® Thus low salivary flows may predispose children to a
higher caries risk, especially those of preschool age. Saliva testing could be an important
benefit to many of these children. If possible, these tests should be performed before the
planning of any restorative therapy.'® Therefore by evaluating the caries resistant
properties of saliva as a supplement to clinical findings, the intensity and progression of
dental disease could be reduced or eliminated.

The purpose of this study was to compare salivary characteristics in 3 and 4 year-
old Head Start children with and without visible caries. The specific aim of this study
was to evaluate the use of whole saliva testing as a supplemental tool to a caries risk
assessment and to determine whether it would be useful in a clinical setting before

decisions of prevention and treatment are made.



Hypothesis
The null hypothesis is that there will be no statistically significant differences in
the salivary characteristics of 3 and 4 year-old Head Start children with and without
visible caries.
The alternative hypothesis is that there will be statistically significant differences
in the salivary characteristics of 3 and 4 year-old Head Start children with and without

visible caries.
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CHAPTER TWO

MATERIALS AND METHODS

Figure 2.1 Saliva study materials.

Materials
Saliva-Check Test Kits from GC America, INC.
Contents Used:
o 5.0 - 8.0 pH test strips
o Saliva collection cup
o Wax
o Saliva dispensing pipette
o Buffer test strips
Denver XS-410 Balance- 0.01 mg sensitivity
Digital timer
Patient Bibs
Nitrile Gloves

Medicine cups

11



e Plastic Bag with following contents:
o Oral-B” Child toothbrushes
o Oral-B® Stages toothpaste
o GUM" trial size floss
o Spiderman & Disney Princess Stickers
o Two small toys

Methods

This study was approved by the Loma Linda University Institutional Review
Board. It was also approved by the administration of the Preschool Services Department
of the San Bernardino County Head Start Centers. The Head Start program is a
comprehensive child development program that focuses on assisting children from birth
to age 5. Its main goal is to increase school readiness in young children of low income
families. Eligibility for the Head Start program is income based and families must be at
or below the federal poverty level.”® The following eight Head Start Centers located
throughout the city of San Bernardino were selected: Boys and Girls Club, Del Rosa,
Highlands, Mill Child Development, Parks and Recreation, Waterman Gardens, Westside
Plaza, and Westside Plaza Annex. The Site Supervisors or teachers at each Head Start
Center distributed the saliva study information packets to the parents or guardians of the
3 and 4 year-old children in their classrooms. (See Appendix for a copy of the saliva
study packet sent to parents.) Approximately 450 packets were distributed. Each packet
consisted of an invitation letter with information on the study’s purpose, a consent form,
and two questionnaires concerning medical and dental history and dietary and oral
hygiene in both English and Spanish. They also received an extra copy of the consent
forms for their records. The parents or guardians who were interested in having their

child participate were asked to return the completed consent form and questionnaires to

12



the center. In addition to parental consent, each child had to give assent and show

willingness to participate in the study.

Figure 2.2 Dental Screenings.

From the 151 consent forms returned 105 children were screened. (Figure 2.2)
The other 49 children were not screened because they were either absent, not willing to
participate, or did not meet the preliminary inclusion criteria. Preliminary inclusion
criteria included age, no systemic disease, no medications (prescription or over-the-
counter), and the ability to spit and chew gum. The children who met the inclusion
criteria were screened for caries status and restorations. Children who had any
restorations were not selected as participants. In addition, those children with caries who
had less than 3 visible carious lesions were also not selected. From the 105 children who
were screened 84 were selected and became study participants. The 84 study participants
were assigned to one of two test groups based on their caries status. Group I consisted of

children with no visible evidence of caries, although non-visible caries may have been
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present. Group II consisted of children with a minimum of three or more visible carious
lesions. Although non-visible caries may have been present in each group, caries status
was determined on only a visual examination of teeth. No radiographs were taken. All
dental screenings were performed by the same examiner throughout the entire study. All
saliva collections and analyses were performed under controlled conditions and took
place on the school premises in a quiet classroom or designated area.

On the assigned days of screening and collection, the Head Start teachers were
instructed not to allow the children to eat or drink anything for at least 1 hour after their
school breakfast. All Head Start centers are required to serve breakfast at 8 and lunch at
11 AM. Therefore, all whole saliva samples were collected between 9:15 - 11 AM. A
pilot study was conducted at the Westside Annex Head Start Center using the first 8
participants to ascertain if any modifications to the saliva collection procedure were
warranted.

The recommended saliva collection procedure from the Saliva-Check Test kit
from GC America, INC. was not used. In this study, unstimulated and stimulated whole
saliva samples were collected using the spitting and masticatory saliva collection
procedures. These standardized saliva collection procedures are frequently used in saliva
studies to sample adults and older children and their typical collection period is either 5
or 10 minutes long.> ®'"-?'2¥ For this study the collection period was shortened to two
minutes to accommodate the attention span of 3 and 4-year old children. The following
contents from the Saliva-Check Test kit from GC America, INC. were used: saliva
collection cup, paraffin wax, saliva dispensing pipette, 5.0 - 8.0 pH test strips, and a

buffer test strip. An additional one ounce medicine cup was added to the test kit to

14



complete the sampling materials (Figure 2.1). The sample cups were prepared and

weighed. See Figure 2.3.

Figure 2.3 Weighed determinations.

Figure 2.4 Saliva spitting demonstration.

15



Before any saliva samples were collected, the children were seated comfortably in
a quiet classroom or designated area. A modeling demonstration with a simple
explanation of the collection procedures was performed for the selected group of children
(Figure 2.4). Following the demonstration, the children were asked to spit into a pre-
weighed cup for 2 minutes using a timer. After the 2 minute collection period, the
container with the USS was reweighed. The children were then given another pre-
weighed cup with a piece of unflavored paraffin wax to chew. Both paraffin wax and cup
were weighed together. The children were asked to chew the wax for 1 minute before any
collection of the stimulated saliva. After 1 minute the children were asked to continue
chewing the wax and to spit any saliva they produced into the pre-weighed cup for 2
minutes. See Figures 2.5 and Figure 2.6. At the end of the 2 minute collection period,
the children were also asked to spit the chewed wax into the cup which was then
reweighed. The weighed determinations of whole saliva samples were measured to
determine the USS and SS flow rates. The specific gravity of water 1.000 g/ml (saliva‘s
specific gravity is 1.0008 to 1.002)*" was used to convert salivary flow rate from g/ min
to ml/ min. All saliva samples were analyzed immediately after collection. The
unstimulated saliva sample was analyzed for consistency and pH and the stimulated
saliva sample was analyzed for pH, and buffering capacity. Salivary consistency was
determined on a visual assessment of saliva viscosity. Unstimulated saliva was assessed
as either ropey (sticky or mucous type consistency) or runny (watery consistency). USS
and SS pH values were determined by using 5.0 - 8.0 pH indicating paper and the
buffering capacity was determined by using a buffer colorimetric strip test. These

simplified colorimetric methods for pH and buffering capacity were performed according
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to the listed procedures in the Saliva-Check test kit and are estimated values. The
buffering capacity was determined by leaving a few drops of saliva on three pH treated
test pads located on the strip for 2 minutes. After 2 minutes, the color change of each test
pad was compared to a colorimetric point scale. The total number of points (0-12) was
interpreted as one of the following categories: 0 to 5 (very low buffering capacity), 6 to 9

(low), and 10 to12 (normal to high buffering capacity).

Figure 2.6 Group - Saliva sample collection.
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Statistical Analysis

The estimated number of study participants was based at the significance level of
a = 0.05 and a 95% power in the statistical tests used to detect a minimum difference.
The Mann-Whitney U non-parametric statistical test was used to detect any statistical
differences in the salivary flow rates, pH, and buffering capacity between the two groups
of children with and without visible caries. The same test was also used to test for any
statistical differences in the salivary flow rates, pH, and buffering capacity of the
combined and individual groups. The 2 x 2 y* contingency non-parametric statistical test
was used to determine any statistical differences in saliva consistency between the two

groups of children as well as in the combined and individual groups.
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CHAPTER THREE

RESULTS

Approximately 450 saliva study packets were distributed to the parents or
guardians of the 3 and 4 year-old children at eight Head Start centers. A total of 151
completed saliva study packets were returned. From the 151 packets returned, only 105
children met the preliminary inclusion criteria to be screened. Forty-nine children were
not included because they were either absent, not willing to participate, taking
medications, or did not meet the age criteria. From the 105 children who were screened,
84 were selected and became study participants. A total of 84 participants completed the
study and were included in the final data analysis. Thirty of these participants were 3
year-olds and 54 were 4 year-olds (Figure 3.1). All participants were assigned to one of
the two test groups based on their caries status. Group I consisted of 51 children, 18
males and 33 females, with no visible evidence of caries, although non-visible caries may
have been present. Group II consisted of 33 children, 10 males and 23 females, with

three or more visible carious lesions. See Figure 3.2.
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Figure 3.1 Saliva study 3 and 4 year-old participants.
Group | Group |l
B Female 33 23
B Male 18 10

Figure 3.2 Group I (No Visible Caries) vs. Group II (Visible Caries)
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Table 3.1 shows the mean value and standard deviation for each of the salivary
characteristics evaluated in the combined groups. There was no statistically significant

difference between the genders. Although females appear to have a higher stimulated

salivary flow rate this difference was not statistically significant. In the age comparison,

there was no statistically significant difference found in the USSFR, USS Consistency, or

Buffering Capacity saliva characteristics between the 3 and 4 year-olds. However, 4

year-olds were statistically higher in USS pH (p = 0.005), SSFR (p=0.011), and SS pH

(p= 0.006).

Table 3.1 Combined Groups - Differences in Salivary Characteristics in Age and Gender

Age USSFR USS pH Consistency SSFR SS pH | Buffering
Months (ml/min) Runny Ropey (ml/min) Capacity
Combined | (n=84) (n=282) m=80) | n=51) | (n=29) (n=281) (n=80) n=177)
Groups 50+ 6 040+0.29 | 7.2+0.5 64% 36% 0.66+0.47 | 7.6 +0.3 11+1
Female (n=56) (n=155) m=54) | m=34) | (n=20) (n=54) (n=54) (n=52)
49+6 | 040+028 | 7.2+0.5 63% 37% 0.72+045 | 7.7+0.3 11+1
Male (n=28) n=27) n=26) | n=17) n=9) (n=27) (n=26) (n=25)
51+6 041+0.32 | 7.2+04 65% 35% 0.59+0.51 | 7.6+ 0.2 10+ 1
3 years (n=30) (n=29) m=16) | n=12) (n=28)
43 +3 0.38+0.32 57% 43% 10+ 1
4 years (n=154) (n=153) m=35 | m=17) (n=49)
53+3 0.42+0.27 67% 33% 11+1

Values are mean + SD. No statistically significant differences in any of the salivary characteristics between

the genders.

Table 3.2 shows the mean value and standard deviation for each of the salivary
characteristics evaluated in Group I. There was no statistically significant difference
between the genders. Although males showed a higher USSFR and females showed a
higher SSFR they were not statistically significant. In the age comparison, the 4 year-
olds were statistically higher in USS pH (p = 0.005) and SS pH (p=0.012). The 4 year-

olds were also higher in USSFR and SSFR but there were no statistically significant
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differences found. In addition, in comparing the USS Consistency between the 3 and 4
year-olds it appears that the 3 year-olds have a thicker saliva but not at a statistically

significant level.

Table 3.2 Group I (No visible caries) - Differences in Salivary Characteristics in Age and Gender

Age USSFR USS pH Consistency SSFR SS pH | Buffering
Months (ml/min) Runny Ropey (ml/min) Capacity
Female (n=33) (n=32) m=31) | m=21) | (n=11) (n=31) (n=31) (n=31)
49+5 | 039+029 | 7.2+0.5 66% 34% 0.67+044 | 7.7+0.3 11+1
Male (n=18) (n=17) m=17) | (n=11) (n=6) n=18) n=17) (n=15)

516 044+035 | 7.2+ 04 65% 35% 0.56+0.55 | 7.7+0.2 11+1

3 years n=19) (n=18) n=10) (n=298) n=19) (n=18)
43 +3 0.40+ 0.36 56% 44% 0.52 +0.45 10+ 1

4 years n=32) (n=31) (n=22) n=9) (n=30) (n=28)
53+4 0.41+0.27 71% 29% 0.70 + 0.50 11+1

Values are mean = SD. No statistically significant differences in any of the salivary characteristics between
the genders.

Table 3.3 shows the mean value and standard deviation for each of the salivary
characteristics evaluated in Group II. There was no statistically significant difference
between the genders. Although females showed a higher USSFR and SSFR an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>