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Qualitative and Quantitative Analysis of Changes in Saliva and Subjective
Oral Dryness in Patients with Thyroid Disorders
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Background: The association of salivary function with numerous systemic illnesses has been stated by various researches. There is a strong
relationship of salivary function with common illnesses like diabetes, oral submucous fibrosis, and asthma. Thyroid dysfunction are one of
the most common endocrine disorders worldwide. Aims and objective: To determine the qualitative and quantitative changes in the salivary
function in patients with thyroid dysfunction. Subjects and Methods: A cross-sectional study was carried out on 40 subjects, including 20
thyroid disorders patients and 20 control subjects. Unstimulated and stimulated salivary flow rates, pH, and buffering capacity of the whole
saliva were determined as well as subjective oral dryness in the study subjects. Results: In the present study, a statistically significant
decrease in salivary parameters such as buffering capacity and flow rates was seen. Subjective oral dryness was observed in affected patients.
Conclusion: In the present study, a correlation between thyroid dysfunction and salivary gland function was observed in patients with thyroid
disorders.
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Introduction
Saliva contains various components like sodium, potassium,
calcium,
magnesium,
bicarbonate,
phosphates,
immunoglobulins, proteins, enzymes, mucins, nitrogenous
products such as urea and ammonia. Bicarbonates,
phosphates and urea maintain the pH (5.3-7.8) and
buffering capacity of saliva. Proteins and mucins help to
cleanse, aggregate and/or attach oral microorganisms and
contribute to dental plaque metabolism. Calcium, phosphate
and proteins work together as antisolubility factor which
control
demineralization
and
remineralization.
Immunoglobulins, proteins and enzymes contribute to
antimicrobial action to the saliva.[1] Saliva plays an essential
role in maintaining the health of oral cavity by various host
defense functions like homeostatic processes, lubrication,
antimicrobial activity and control of demineralization
/remineralization of teeth.[2] Various studies have described
the subjective and objective functional losses that happen in
persons who lack the ability to produce adequate volumes
of saliva. These functional losses are dry mouth
(xerostomia), difficulty with swallowing of food
(dysphagia), and an increased susceptibility for
opportunistic infections of the oral cavity.[3] Unstimulated
saliva are produced predominantly by the submandibular
glands and minor salivary glands as well as considered as
an indicator of the basal production and thus provide more
protection to the oral cavity.[4] The factors which affect
unstimulated salivary flow rate include degree of hydration,

body position, exposure to light, previous stimulation,
circadian rhythms, and drugs.[5] Stimulated saliva
predominantly secreted by the parotid gland and provide
protection during mastication as well as helps in
deglutition.[4,6] Nature of stimulus, vomiting, smoking,
gland size, gag reflex, olfaction, unilateral stimulation, and
food intake are the factors which affect the stimulated
saliva.[7] Any variation in the quality and quantity of saliva
will give rise to interruption in the protective functions of
the saliva.[8] The most common thyroid disorders are
hypothyroidism and hyperthyroidism which disturb
multiorgan systems in the human body. Thyroid diseases
are most common endocrine disorders worldwide. Various
researches have suggested that about 42 million people in
India have suffered from thyroid disorders. [9] The aim of the
present study was to determine the qualitative and
quantitative changes in the salivary function in patients with
thyroid dysfunction.

subjects and Methods
A study was conducted on 40 subjects, comprising of 20
thyroid disorders patients who visited the OPD at Khyber
hospital, Srinagar and 20 subjects were selected as a
control. The study subjects who had non-thyroid disorders
at the general OPD were taken as a control after complete
check up by a physician. An informed consent was obtained
from the subjects. Patient with a history of tobacco use,
pregnant women, the subjects who had undergone
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radiotherapy, patients who had taken medication that affect
salivary secretion and the subjects with a history of
systemic disorders were excluded from the study.
Analysis of saliva:
The study subjects were educated not to eat, drink, smoke,
chew, or perform oral hygiene for 60 minutes before
collection of saliva. The saliva was collected at the same
time of the day (between 8 and 10 am) for each patient so as
to eliminate bias due to diurnal variation.[10]
Salivary flow rates:
The collection of unstimulated saliva was obtained from the
patient first by asking them to sit quietly, with the head bent
down and mouth open to allow the saliva to drop from the
lower lip into a sterile container (the draining method). This
was then followed by collection of stimulated whole saliva
by using unflavored paraffin wax on the basis of
standardized collection procedure defined by Tenovuo and
Lagerlöf. After collection of saliva, the flow rates of
unstimulated and stimulated saliva were determined.[11]
Estimation of pH and buffering capacity:
The stimulated whole saliva was then estimated for the pH
and buffering capacity. The pH of the saliva was then
measured by a handheld digital manual pH meter (Hanna)
and the buffering capacity of the saliva were determined by
adding 3 ml of 5 mmol/l HCl to 1 ml of saliva. The mixture
was dynamically shaken and then centrifuged for 1 min and
allowed to stand for 10 min when the final pH was
measured with the help of manual pH meter.[6]
Oral Dryness:
Subjective oral dryness symptoms were noted using a short
questionnaire taken from the study accompanied by Farsi in
2007. The responses of the participants were evaluated on
the basis of criteria of given by Farsi, wherein the subjects
who answered at least one question were considered as
positive for subjective oral dryness complaint.[12]

Results
The data was analysed by using statistical software (SPSS
version 19.0). Mean, standard deviation and proportion
were calculated for cases and controls. A probability value
(p) of ≤0.05 was considered to be statistically significance.
In the present study, out of 20 newly diagnosed cases of
thyroid disorders, 65% (n = 13) were females and 35 (n =
07) were males. Out of the 20 age and gender‑ matched
controls, 70 (n = 14) were females and 30% (n = 06) were
males.
The mean ± SD USFR in the case group was
0.236±0.128mL/min, which was significantly lower (P <
0.001) than that of control group with mean ± SD USFR of
0.482±0.179 mL/min (Table 1). On the basis of Tenovuo
and Lagerlöf criteria11, 40% (n = 08) of cases had low
USFR (0.1–0.25 ml/min) and 10% (n = 02) cases had
hyposalivation (<0.1 mL/min). In the control group, 13.33%

(n = 03) had low USFR and there were no subject with
hyposalivation.
The mean ± SD SSFR in the case group was found to be
1.362±0.584 mL/min, which was significantly lesser (P <
0.001) than control group with mean ± SD SSFR of
1.782±0.241 mL/min (Table 1). On the basis of Ericsson
and Hardwick criteria13 25 % (n = 05) of cases had low
SSFR (<1 mL/min) and 15% (n = 03) cases had
hyposalivation (<0.7 mL/min). In the control group, there
were no study subjects with hyposalivation or low SSFR.
Table 1: Salivary parameters of cases and controls
Parameters

Group

n

Mean ± SD

USFR (ml/min)

Cases

20

0.236±0.128

control
Cases
control
Cases
control
Cases
control

20
20
20
20
20
20
20

0.482±0.179
1.362±0.584
1.782±0.241
6.972±0.3522
6.861±0.3781
5.3846±1.1805
6.0172±0.482

P-value
<0.001

SSFR (ml/min)
pH
Buffering
capacity

<0.001
<0.001
0.001

USFR=Unstimulated salivary flow rate, SSFR=Stimulated salivary flow rate,
SD=Standard deviation

The mean ± SD salivary pH of cases and controls were
6.972±0.3522 and 6.861±0. The p-value was found to
statistically significant (P < 0.001) [Table 1]. In the present
study, 40% (n=08) of cases felt that the saliva present in
their mouth appeared to be too little but only 10% (n=02)
among the controls felt the same. A statistically significant
difference was found between the groups (P = 0.001).
The assessment of questionnaire responses between cases
and control are found in Table 2 with a statistically
significant difference. About 65% (n = 13) of subjects
among the case group and 20.0% (n = 04) of subject in the
control group answered as positive (responded at least one
question in affirmative) for subjective oral dryness
complaints.
Table 2: Assessment of questionnaire responses between cases
and controls
Question
1
2
3
4

Cases
Yes

No

Control
Yes

No

P-value

09
(45%)
07
(35%)
05
(25%)
08
(40%)

11
(55%)
13
(65%)
15
(75%)
12
(60%)

02
(10%)
04
(20%)
02
(10%)
05
(25%)

18
(90%)
16
(80%)
18
(90%)
15
(75%)

0.001
<0.001
0.001
0.002

Discussion
The association of salivary function with numerous
systemic illnesses has been stated by various researches.
There is a strong relationship of salivary function with
common illnesses like diabetes, oral submucous fibrosis,
and asthma.[14-16] Thyroid dysfunction are one of the most
common endocrine disorders worldwide. Muralidharan et al
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2013 in their study evaluated only stimulated whole mouth
saliva flow rate in thyroid disorder patients.[17] Warfvinge et
al in 1992 establish a relationship using unstimulated whole
sialometry and parotid scintigraphy only in hypothyroid
patients.[18] A study done by Naik et al in 2018 stated the
unstimulated and stimulated salivary flow rates in
hyperthyroid and hypothyroid patients.[19] In our study, we
have determined unstimulated salivary flow rate (USFR)
and stimulated salivary flow rate (SSFR) in thyroid
disorders patients.
The present study suggests that a thyroid disorders are more
commonly seen in females than males. These findings are in
agreement with the recent literature.[19-21]
The mean USFR in the case group was within the normal
range quoted in literature while that of the control group
was slightly higher than normal. During the time of
collection of saliva, slight movement of the tongue and
cheeks alter the true unstimulated saliva, thereby signifying
attention when we interpret the USFR results.[19,22]
The mean SSFR in the case and the control groups were
within the normal limits for normal population. These
proportions are slightly lower in our case group as
compared to the study done by Muralidharan et al.[17]
The mean pH values of both the cases and controls were in
the normal range. This is in agreement with the study done
by Muralidharan et al and Naik et al.[17,19]
The mean buffering capacity of saliva among the controls
was higher than that of cases. The low buffering capacity of
saliva is associated with a reduced salivary flow and
particularly increased risk for caries. These findings were in
accordance with the study done by Muralidharan et al and
Naik et al.[17,19]
The questionnaire obtained from the study carried out by
Farsi in 2007 was used to determine the perception of
subjective oral dryness among the subjects.[12] The present
study results suggest that oral dryness was more among the
thyroid disorder patients than the healthy controls. These
findings were similar to study done by Naik et al. [19]
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The present study determines a correlation of thyroid
dysfunction and salivary gland function in thyroid disorders
patients. In the present study, a statistically significant
decreases in salivary parameters such as buffering capacity
and flow rates. Hence, a subject with thyroid disorders
would be subjected to regular dental checkups and proper
preventive measures should be followed to provide
adequate oral health and hygiene status to the patient.
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