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Abstract

Introduction: Hyposalivation is the most common
complaint observed in patients with type 2 diabetes
mellitus. Several methods have been traditionally utilized
to measure the salivary flow rate, such as gravimetric and
volumetric measurements. These methods, such as
drooling or spitting, however are cumbersome, mainly
used in research, and impractical in clinical practice.
Therefore, several simple techniques for measuring
salivary flow rate have been developed. Among these
tests, a semi-quantitative test, the wafer test has emerged
as a time and cost effective chair side screening tool for

hyposalivation.

Purpose: To develop an inexpensive and simple method
to assess salivary flow rate, using wafer test

Material and method: This prospective study included
150 subjects. One hundred diagnosed type 2 diabetes
mellitus (DM) patients were in the study group and 50
healthy subjects were included in control group. A
validated screening questionnaire was recorded; followed
by spitting method of saliva collection and wafer test.
Results: Most of the subjects with type 2 DM had
decreased salivary flow rate (less than 0.5 ml/5 mins) and
time taken for dissolution of wafer was more than 4
minutes (min). A statistical analysis was done to know the
relationship between the time taken for the dissolution of

wafer and salivary flow rate.
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Conclusion: Subjects with decreased salivary flow rate
required more time for dissolution of wafer. Hence a
significant negative correlation was observed between
time taken for the dissolution of wafer and salivary flow
rate.

Keywords: Saliva, flow rate, Diabetes mellitus, wafer
test.

Introduction

Saliva plays a significant role in the protection and
integrity of the oral tissues ' The protective mechanisms
of saliva involve lubrication and debridement of the oral
cavity. Saliva facilitates initial digestion, swallowing, and
speech. In addition, saliva buffers acids generated by oral
bacteria ' Saliva is also entrusted with antimicrobial
which

action, is mediated through antibodies and

nonspecific defensive factors such as lysozyme,
lactoferrin, peroxidase and histatins ©

Saliva production and salivary flow are mediated by
autonomous nervous system, through its action in the
cholinergic neurotransmitter acetyl choline ™! A reduction
in saliva production may cause burning sensation of the
mouth, changes in taste perception, difficulties in
swallowing and speech, increase the risk of caries and oral
infection 1°
Diseases of diseases,

salivary gland, systemic

medications, and therapeutic radiation are common causes

[6.7].

of salivary gland dysfunction Of the systemic

diseases, xerostomia and hyposalivation have been
commonly associated with diabetes mellitus (DM). In type
2 diabetic patients, both unstimulated and stimulated
salivary flow rates are reported to be significantly reduced
[8l.

Although salivary flow have been studied earlier in
patients with type 2 DM, methods such as gravimetric and

volumetric measurements were employed. Wafer test is a
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simple, inexpensive and semi-quantitative test, which may
be useful for screening patients with hyposalivation %
Objective

1. To investigate the prevalence of xerostomia and
hyposalivation in patients with type 2 DM.

2. To develop an inexpensive and simple method to assess
salivary flow rate, using wafer test

3. To compare wafer test with spitting method of saliva
collection, in patients with type 2 DM and healthy control
subjects.

Methodology

Salivary flow rate was assessed by investigating the
relationship between time taken for the dissolution of
wafer and resting whole salivary flow rates. After
obtaining consent, 100 diagnosed type 2 DM patients were
included in the study group and 50 healthy subjects
without history of any systemic diseases or on any
medications causing hyposalivation were selected as
control group.

Inclusion criteria

a) Study group consisted patients above 25 years of age,
who had been diagnosed and confirmed as type 2 diabetics
> 126mg/dl)

(Post prandial plasma glucose > 200mg/dl).

(Fasting blood glucose

b) Control group included, age and gender matched
healthy individuals, who were willing to participate in the
present study.

Exclusion criteria

a) Patients with salivary gland disorders or who have
undergone salivary gland surgery.

b) Patients with systemic diseases affecting saliva
production.

c) Patients on medication known to cause hyposalivation
(like

antihypertensive drugs).

antidepressants, diuretics, antihistamines,

d) Patients on radiotherapy of head and neck region.
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e) Any other condition, which would affect production of
saliva or its flow, was excluded from the present study.

All participants were asked to refrain from eating,
drinking, smoking, chewing or any oral hygiene
procedures for at least 1 hour (hr) before the study. For all
subjects, a validated screening questionnaire were
recorded, saliva collection using spitting method and
wafer test were carried out between 9.00 to 11.00 am.
Questionnaire for assessment of xerostomia:

Three questions, modified from Fox et al was used to
assess the patient’s feeling of mouth dryness

a) Do you feel that your mouth is dry?

b) Do you have difficulty in eating dry food?

c) Do you feel your tongue sticks to palate when you wake
up in the morning?

Spitting method

The patients were instructed to make as few movements as
possible, including swallowing during the saliva collection
procedure. The collection of saliva was initiated
immediately after an initial swallow. Then resting whole
saliva was collected by asking the patient to spit the
accumulated saliva in a plastic container at the end of 5
mins. Volume of the saliva was estimated by weighing the
container before and after collection, assuming the
specific gravity of the saliva to be 1gram/cubic centimeter
(g/em®). The flow rate was calculated in gram/5 mins,
which is almost equivalent to milliliter (ml)/5 mins
Wafer test

A round dry wafer made of wheat flour (tasteless) was
used in the study. The wafer had the following
dimensions:

Diameter : 33.7+0.3mm (millimeter)

Weight :0.114+0.01g (gram)

Thickness: 1+0.1mm

The main outcome was taken for dissolution of wafer

© 2021 1IDSIR, All Rights Reserved

Test procedure

The subjects were asked to sit in a relaxed and upright
position and not to speak during the test. After the subjects
swallowed any residual saliva, the wafer was placed on
the center of the subject's tongue. The subjects were asked
to close the mouth and keep the wafer in the mouth
without chewing or swallowing it, but swallowing saliva
was allowed. Time of dissolution was measured, from the
moment when the wafer was placed on the tongue (time 0)
up to the time when the wafer dissolved (time 1). Every
minute, the subjects were asked to open the mouth to
verify the presence of the wafer. The subjects reported, the
moment when the wafer dissolved completely. This was
verified by direct inspection.

The procedure was repeated three times in each subject
with a resting period of 5 min between each test. The
mean of the three results was the score recorded. If the
wafer did not dissolve in 15 mins period, the test was
stopped and 15 mins was recorded as the time of
dissolution. When the time of dissolution of wafer was 15
mins in the first and second tests, the third test was
omitted and the mean of the first two tests was the score
recorded. If the time taken for dissolution of wafer was
more than 4 min, then the subject was considered to have
hyposalivation [

Result

In the control minimum time required for

group,
dissolution of wafer was 1.310 min and maximum time for
dissolution of wafer was 6.340 min respectively, with a
mean of 2.592 min and standard deviation of 1.061 min.
The study group required minimum and maximum time of
3.050 min and 15 min respectively for the dissolution of
wafer. Saliva flow rate in control group and study group
assessed by wafer test was compared using Student ‘t’

test. The difference between the control and the study
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group was 17.291, which was statistically very highly
significant (p<0.001) (Table 1).

The salivary flow rate obtained by spitting method of
saliva collection was compared between the control group
and the study group using Mann Whitney test (z). The
study showed that the control group had minimum flow
rate of saliva of 0.406 ml and maximum saliva flow rate of
3.436, with the mean of 1.535 ml and standard deviation
of 0.740 ml for 5 min. The study group had minimum
flow rate of saliva of 0.116 ml and maximum saliva flow
rate of 1.506 ml, with the mean of 0.373 ml and standard
Tablel

deviation of 0.271 ml for 5 min. The results revealed a
difference of 9.405 between the control and study group,
which was significant statistically (p<0.001) (Table 2).

One of the objective of this study was to compare salivary
flow rate obtained by spitting method with wafer test.
Hence to obtain the correlation between spitting method
and wafer test, Pearson Chi-square test was utilized. The
correlation between the spitting method and wafer test
revealed a negative difference of -0.786 in the control
group and -0.776 in the study group which was

statistically significant (p<0.001).

Group Minimum time taken | Maximum time taken for | Mean Standard deviation t
for dissolution  of | dissolution of wafer (min)
wafer (min)
Control group | 1.310 6.340 2.592 1.061 17.291
(50)
Study group | 3.050 15.000 11.356 3.332 p<0.001
(100)
Table 2
Group Minimum flow rate | Maximum flow rate of saliva | Mean Standard deviation z
of saliva at 5 minute | at 5 minute by spitting method
by spitting method | (ml)
(ml)
Control group | 0.406 3.436 1.535 0.740 9.405
(50)
Study 0.116 1.506 0.373 0.271 p
group(100) <0.001
Discussion The oral complications of uncontrolled diabetes mellitus

DM is an endocrine disease characterized by a deficit
in the production of insulin with consequent alteration
of the process of assimilation, metabolism and balance
of blood glucose concentration “2 Type 2 DM is
characterized by abnormalities in carbohydrate, lipid
and protein metabolism that result from target-tissue

resistance, related commonly to obesity.

© 2021 1IDSIR, All Rights Reserved

are devastating. These may include, but are not necessarily
limited to, xerostomia and salivary gland dysfunction;
gingivitis and periodontal disease; increased susceptibility
to bacterial, viral and fungal infections; dental caries;
periapical abscesses; loss of teeth; impaired ability to wear
dental prostheses; taste impairment; and burning mouth

syndrome. Difficulty in lubricating, masticating, tasting
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and swallowing are among the most devastating

complications from salivary dysfunction and may
contribute to impaired nutritional intake ™!

The present study was designed to investigate the
prevalence of hyposalivation in patients with type 2 DM
and also to develop a simple and inexpensive method to
assess salivary flow rate in patients with type 2 DM.
Salivary flow rate was assessed by spitting method and
wafer test, following which xerostomia was assessed by
using questions modified from Fox et al questionnaire.
The results were analyzed using SPSS.

The salivary flow rate was assessed in both control group
and study group participants by spitting method and wafer
test. The mean salivary flow rate using spitting method
was 1.535+0.740 ml in control group and 0.373+0.271 ml
in study group at 5 mins. Mann Whitney test showed a
very highly significant difference between the control
group and study group by spitting method. One similar
study carried out by Chavez EM et al. ™ found that
poorly controlled diabetes showed trends toward lower
unstimulated whole salivary flow rate (UWSFR) (p=0.08)
and significantly lower stimulated parotid flow rates
(p=0.015) in comparison with non-diabetic subjects.

The participants of our study were divided based on the
time taken for dissolution of wafer and it was recorded
that 92% of control group dissolved wafer within 5 mins,
whereas 4% required between 6 -10 mins and the
remaining 4% required between 11-15 mins to dissolve
the wafer. In the study group, wafer dissolved within 5
mins only in 8%, between 6 -10 mins in 20% and between
11 -15 mins in 72% of patients.

The mean time required to dissolve the wafer completely
was 2.592 + 1.061 min in controls and 11.356 + 3.332 min
in study group. By using Student ‘t’ test, a significant
difference was found between the control group and study

group (p<0.001). There were not too many studies in the
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literature, where salivary flow rate was assessed by wafer
test. In one of the study performed by Guerrero JS et al. 1"
time taken for dissolution of wafer was 2.8 £ 2.1 min in
the healthy group, 3.3 £ 1.5 min in the connective tissue
diseases group, and 9.2 £ 3.9 min in the primary SS group.
By these two methods of salivary flow assessment, we can
arrive at the conclusion that most of the study group
participants required longer duration for dissolution of
wafer, as well as saliva collected in such individuals were
significantly of lower volume. Hence time required for
dissolution of wafer is inversely proportional to the
quantity of saliva obtained by spitting method.
Xerostomia is a common complaint among diabetic
patients. In our study prevalence of xerostomia was
recorded in 55 subjects belonging to study group, whereas
the remaining 45 subjects did not have any symptoms of
xerostomia. Chi-square test was used to compare
prevalence of xerostomia among study group and was
found to be insignificant. These results were similar to the
study performed by Sandberg GE et al. ™ where more
than half of the type 2 DM individuals (53.5%) reported
Xerostomia.
Conclusion
From the results of our study it can be concluded that
salivary flow rate was evidently decreased in most of the
patients with type 2 DM and this can be assessed by wafer
test, which is a semi quantitative test. The prevalence of
xerostomia was also recorded among the study group, but
the results were not statistically significant.
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