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ARTICLE INFO ABSTRACT

gr{iC!e lTilpe' 1 Background and aim: Hyposalivation is one of the most common complications dur-
rigima drticie ing menopause, which affects the quality of life. The aim of the present study was to
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menopausal women were selected as the control group. The participants were selected

Keywords: from among non-smokers and non-alcoholics and had no systemic diseases. The sa-
Hyposalivation, liva level of the participants was measured by using the Modified Schirmer’s Test
Menopause,

(MST) and modified Fox questionnaire. The participants were asked to sit upright,
swallow their saliva and hold up their tongue. A strip was placed on the floor of the
mouth, and the length of the wet and discolored area on the strip was measured after
3 minutes. Data were analyzed using SPSS 22 according to Mann-U-Whitney and
Chi-square tests.

Results: According to the MST, the prevalence of hyposalivation was 35% in pre-
menopausal women and 65% in postmenopausal women, with a statistically signifi-
cant difference between the two groups (P<0.001). According to the modified Fox
questionnaire, the prevalence of normal salivary flow and mild xerostomia in pre-
menopausal women was 90%, while this rate was equal to 62.5% in postmenopausal
women. The prevalence of severe xerostomia was 15% in postmenopausal women,
while none of the premenopausal subjects had severe xerostomia. The incidence of
hyposalivation in postmenopausal women is significantly higher than that in premen-
opausal women (P<0.005).

Conclusion:It seems that the unstimulated salivary flow rate decreases after
menopause.
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Introduction:

Hyposalivation is one of the most common
complications in dental patients. Many studies
have shown that most of these patients are post-
menopausal women.!) The frequency of hypo-
salivation in postmenopausal women has been
reported to be up to 50%, which shows the impor-
tance of the correlation between menopause and
hyposalivation.® A reduction in the salivary flow
rate by 40-50% makes the patient symptomatic
and prone to develop xerostomia.”® Mouth dry-
ness can profoundly affect the quality of life and
can interfere with the basic daily functions such
as chewing, swallowing and speaking; therefore,
it is important to prevent this condition.®

In a research conducted by Osterberg and
colleagues, it was shown that the quantity of
saliva significantly decreases in menopausal
women.®

If hyposalivation is left untreated, many prob-
lems may occur such as cervical caries, extensive
periodontal diseases, oral infections, dysphagia,
mucositis and dysgeusia.? On the other hand,
in some studies no changes were detected in the
salivary flow rate of postmenopausal women.!¥

Therefore, due to the controversies and since
hyposalivation can cause oral diseases, the aim of
this study was to assess the salivary flow rate in
the postmenopausal women referred to the dental
branch of Tehran, Islamic Azad University.

Methods and Materials:

This historical-cohort study was conducted

on the women who referred to the oral medicine
department of the dental branch of Islamic Azad
University of Tehran.
By considering a confidence interval (CI) of
95%, error rate of 5% and power of 90%, the
sample size was calculated to be 40 subjects in
each group (case and control). The participants
signed written informed consent forms prior to
participation in the study. The case group con-
sisted of 40 menopausal women (one-year post-
menopause), while the control group consisted of
40 premenopausal women who met the inclusion
criteria of the study.

The participants were non-smokers and non-

alcoholics with no history of head and neck irra-
diation. Individuals with systemic diseases such
as diabetes mellitus, sarcoidosis, kidney disease,
Sjogren syndrome, neurological and thyroid dis-
eases and pregnant women were excluded from
the study.:®

Assessment of hyposalivation was conduct-
ed by using the modified Fox questionnaire ac-
cording to the severity of the symptoms.” The
patients were asked to fill the questionnaire. The
modified Fox questionnaire includes the follow-
ing questions:

1. Do you feel you have a dry mouth?

2. Do you need to drink when you are swallowing
dry foods?

3. Do you constantly feel thirsty?

4. Do you get stuck in swallowing?

5. Do you feel thirsty all day long?

6. Do you use gum and candy daily to reduce
mouth dryness?

Positive responses to the first two questions
represent slight mouth dryness, while positive
responses to the next two questions represent
moderate mouth dryness. Positive responses
to the last two questions indicate severe mouth
dryness. @

In this study, the salivary flow rate of the par-
ticipants was measured by using the Modified
Schirmer’s Test (MST). This test was done by
using sterile test strips (ERC, Turkey) between
9 a.m. and 12 p.m. The patients were prohibited
from eating and drinking for 2 hours before the
test. After relaxation for a few minutes, the par-
ticipants were asked to sit upright on the dental
unit, swallow their saliva once and hold up their
tongue slowly to prevent unintentional wetting of
the test strip. Next, the strip was carefully placed
on the floor of the mouth by the examiner. After
discoloration due to wetting with saliva, the length
of the discolored area of the strip was measured
3 minutes later by the examiner.®'¥ After record-
ing the necessary information for data analysis,
the results were analyzed using SPSS version 22
software program (IBM Co., Chicago, IL, USA)
according to Mann-U-Whitney and Chi-square
tests.
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Results:

Eighty subjects including 40 menopausal
women (case group) and 40 premenopausal women
(control group) were studied during this research.
The mean age of the individuals in the case group
was 56.47+4.43 years, while the mean age of the
participants in the control group was 40.37+4.78
years. The salivary flow rate values evaluated by
the MST and modified Fox questionnaire are pre-
sented in Table 1 categorized by the studied groups.

The MST showed that 14 patients (35%) in
the control group and 26 patients (65%) in the
case group had hyposalivation, and Chi-square test
demonstrated a statistically significant difference
between the two groups (P<0.001). The MST score
was 25.02 in the control group and 19.9 in the case
group; the difference between the scores was 5.12
units (20% lower in the case group), and Mann-U-
Whitney test showed that this difference is statisti-
cally significant (P<0.01).

According to the modified Fox questionnaire,
36 subjects (90%) in the case group and 25 indi-
viduals (62.5%) in the control group showed no xe-
rostomia

Table 1: Distribution of the subjects according to the salivary flow rate estimation methods and categorized by

the menopausal status

or mild xerostomia; the difference between
the two groups was statistically significant
(P<0.001). In the control group, none of the sub-
jects showed severe xerostomia; however, in the
case group (postmenopausal women) 6 subjects
(15%) showed severe xerostomia.

Distribution of the individuals based on the
salivary flow rate and separated by menopau-
sal status shown in Table 1 demonstrates that
according to the modified Fox questionnaire,
10% of premenopausal women had a low or ex-
tremely low salivary flow rate, while 37.5% of
postmenopausal women had a low or extremely
low salivary flow rate; Chi-square test showed
that this difference was statistically significant
(P<0.001). In premenopausal women, the risk of
hyposalivation is 27.5 (AR=25.5), while during
menopause, the risk of hyposalivation increases
to 3.7 times higher (RR=3.7). The rate of hypo-
salivation is significantly higher in menopausal
women in comparison with that in premenopau-
sal women (P<0.005).

Salivary flow rate

Modified Schirmer’s Test (MST)

Modified Fox Questionnaire

. . Xerostomic
Quality Quantity  Healthy Mild Moderate Severe
More
enopausal status Less than than Rate
25mm
25mm
Premenopausal (control
group) 14 26 o 12 4 0
N=40 (35%) (65%)  221%25:02 24(60%) 300, (10%) (0%)
Postmenopausal 6 19 6
0, 0,
(cas;:}zgjgup) 26(65%) 14(35%)  4.45+19.90 (15%) (47.5%) (22%3%) (15%)
Test result P<0.001 P<0.01
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Discussion:

The present study showed that in menopau-
sal women, unstimulated salivary flow rate was
lower than that in the control group (P<0.001),
and 65% of menopausal women and 35% of pre-
menopausal women had hyposalivation.

Changes in the oral cavity are due to aging
and due to reduced estrogen in the oral mucosa.
The oral mucosa is similar to the vaginal mucosa
in its response to estrogen.!” Hormone replace-
ment therapy (HRT) during menopause alleviates
the discomfort caused by diminished circulating
estrogen and progesterone hormones and pre-
vents chronic diseases such as xerostomia.!'?

Receptors of sexual hormones have been
identified in the oral mucosa and salivary glands.
Estrogen can affect the oral mucosa and salivary
flow directly or via the neural mechanisms de-
pending on the level of estrogen.!” It has been
confirmed that menopause could affect the oral
mucosa and other body systems, and HRT in
menopausal women can cause hypersalivation,
increased salivary pH and buffering capacity.
The exact mechanisms by which these changes
are applied by estrogen are unknown; however,
relief of discomfort with HRT can be indicative
of the possible mechanism of action of estrogen
against xerostomia.(!%!!)

The results of the present study are in line
with most of the earlier studies.!-*!%!9

In 2015, Shirzaiy compared the unstimulated
salivary flow rate and oral signs in postmenopau-
sal and premenopausal women.® The average
unstimulated salivary flow rates in premenopau-
sal women were higher than those in postmeno-
pausal women (P<0.001), and the prevalence
of xerostomia was 45% in postmenopausal and
12.5% in premenopausal women.® These results
confirm the results of our study.

In 2007, Borhan Mojabi and colleagues
conducted a study to evaluate the unstimulated
salivary flow rate and oral signs in menopausal
women.") The average rate of unstimulated sali-
vary flow in premenopausal women was higher
than that in menopausal subjects (P<0.01), which
is similar to the results of the current study. Men
and women were different with regards to three
oral signs including xerostomia, irritation, and
dysphagia upon consuming dry foods; these signs

were more severe in the case group (P<0.05), but
no other significant differences were noted be-
tween two genders.

In a study conducted by Santosh and col-
leagues on the oral signs in postmenopausal
women, xerostomia was more often met in the
women with a similar age range (P=0.011).®

In 2014, a study was conducted by Saluja et al
to evaluate the effect of menstruation, pregnancy,
and menopause on the salivary flow rate, pH and
gustatory function."® The stimulated salivary
flow rate (by chewing paraffin) was also evaluat-
ed. There was no significant statistical difference
in the salivary flow rate between the groups, but
the salivary pH and gustatory function in post-
menopausal women were significantly reduced
(P<0.05).% The results of this study are differ-
ent from those of our study, and the difference
may be attributed to different methods of saliva
measurement, differences in the age range of the
participants and the number of samples.

In 2003, a study was conducted by Aghahos-
seini and Akhavan Karbasi to assess the quantity
of'saliva in premenopausal and menopausal wom-
en.!! This analytical-descriptive study was done
with a cross-sectional design. 158 premenopau-
sal and postmenopausal women (case group) and
83 men in the similar age range (control group)
participated in the cited study. The age range in
both groups was 50-69 years. In addition, mental
status was compared in the two groups by Hos-
pital Anxiety and Depression Scale (HADS) test,
and the oral symptoms were evaluated by fill-
ing a questionnaire. Evaluation of the stimulated
salivary flow rates showed that there was no sig-
nificant statistical difference in the salivary rate
between the two groups. However, the oral com-
plications were significantly more frequent in the
case group (P=0.002)."> The results of the cited
study are different from those of our study, prob-
ably due to the differences in the methods of sali-
va measurement, differences in the age range and
number of samples and differences in the number
of subjects in the case and control groups.

The salivary volume in the present study was
measured by the MST; however, in other stud-
ies, the stimulated and unstimulated salivary flow
rates have been evaluated according to oral signs.
Since the MST is more accurate and available and
easy to use, and to concentrate on the efficiency
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of this new method, we only focused on saliva
measurement with the MST. The advantages of
this method include easy acceptance of the test
strip by the patients and ease of implementation
by the examiner; also, this method is less time-
consuming.”® In this study, we tried to match the
age range of the case and control subjects to de-
crease the effect of age. In the current study, the
measurement of unstimulated salivary flow rate
was performed, which has a high validity. There
was no bias in this research, and the results of the
MST and modified Fox questionnaire confirmed
the study’s hypothesis.

According to the present study, menopause af-
fects the salivary flow rate and xerostomia and
can cause other oral problems such as burning
mouth syndrome, increased risk of tooth decay,
dysphasia, dysgeusia, atrophic gingivitis, peri-
odontitis and jaw osteoporosis. Dentists can pre-
vent these complications of menopause by being
aware of the symptoms.

Continuous follow-up and greater use of wa-
ter and other fluids, use of chewing gum and
other products that can increase the salivary flow
rate are recommended during menopause. Also,
more attention should be paid to oral and den-
tal hygiene during this period. Use of mucous
membrane moistening agents such as Hypozalix
artificial saliva, Kin Hidrat spray, and carmellose
sodium 1%w/v can help reduce the symptoms
of xerostomia.!¥ Also, brochures containing in-
formation about the oral complications of meno-
pause along with other medical information can
increase the knowledge of patients.

Conclusion
It seems that the unstimulated salivary flow
rate decreases after menopause.
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