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Abstract. Diabetes Mellitus (DM) is a metabolic disorder disease which should
be giving an antidiabetic therapy. Antidiabetic therapy causes several side effects,
one of which is in oral health status such as a decrease in salivary flow rate which
affects the acid-base balance (pH) in the oral cavity. Acidic saliva changes in
oral health conditions. The study aimed to find out the oral health status, salivary
flow rate and salivary pH in DM patients who routinely consume antidiabetic
medicines. Quantitative descriptive research with a cross sectional approach was
used in this study. Thirty patients with Type 2 DM who took antidiabetic medicines
participated in this study selected by purposive sampling. Measurement of oral
health status, salivary flow rate and salivary pH used the Oral Health Assessment
Tool (OHAT); draining method with syringe and timer; and pH test strips. Most
of the respondents’ oral health status was unhealthy with a mean &+ SD 10.13 +
1.19, low salivary flow rate with a mean = SD 0.17 4 0.04 ml/minute and acidic
salivary pH with amean & SD 6.25 &+ 1.89. Most of the respondents had unhealthy
oral health status, low salivary flow rate and acidic salivary pH. It is very important
for diabetic patient to maintain the oral health status.
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1 Introduction

Diabetes Mellitus (DM) has become a worldwide public health problem in the 21st cen-
tury [1]. Diabetes Mellitus is a metabolic disorder disease characterized by an increase
in blood glucose levels (hyperglycemia) [2]. The underlying characteristic of all forms
of DM is the inability of pancreatic beta cells to produce/excrete sufficient amounts of
insulin to regulate glucose levels. In type 2 diabetes, hyperglycemia is the result of inad-
equate insulin secretion combined with impaired response to insulin (insulin resistance)
in liver tissue [3]. Hyperglycemia in DM patients is treated by using oral antidiabetic
medicines including the biguanides (metformin) and sulfonylureas (glimepiride and
glibenclamide) [4], in which these medicines can contribute to a decrease in salivary
secretion if taken for a long time [5] and dry mouth [6].

The decrease in salivary secretion in DM patients makes the salivary flow rate low
so that it can affect the acid-base balance or commonly called the Potential of Hydrogen
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(pH) in the oral cavity [7]. Saliva has a contribution to pH maintenance by removing
carbohydrates that can be metabolized by bacteria and eliminating acids produced by
bacteria [8] thus if the salivary flow rate is low, it can result in a decrease in salivary pH to
become acidic [9], 2015). The pH in saliva plays an important role in the life and growth
of oral bacteria. Acidic salivary pH can support the growth of aciduric bacteria which
then allows acidogenous bacteria to multiply creating an inhospitable environment for
oral protective bacteria [10]. This is will interfere with oral health status in DM patients
along with worsening conditions due to dry mouth caused by a decrease in salivary flow
rate, the oral cavity will become a target for inflammation, fungal infections, rapid caries
development, inflammation of the salivary glands, and bad breath [11].

Early identification and management of oral manifestations of DM can be an effort
to prevent chronic complications related to DM and can play a role in improving the
quality of life of DM patients. Nurses as professional medical personnel can play a
role in early identification of the oral health status of DM patients. In identifying oral
health status, there are several categories that need to be studied by nurses including lips,
tongue, gums and surrounding tissues, saliva, natural teeth, dentures, oral hygiene and
pain in teeth [12]. In addition, evaluation of the saliva profile may be an alternative for
monitoring oral prognoses in DM patients as oral health monitoring that aims to improve
the quality of life of DM patients [13]. The results of a preliminary study conducted by the
researcher at the Puskesmas Kasihan Bantul Yogyakarta found that the average number
of visits by DM patients in 2019 was 57 people every month. From a preliminary study
conducted on 5 DM patients, it was found that DM patients who regularly consume
antidiabetic medicines have complaints on their oral condition, like DM patients often
feel the sensation of dry mouth and lots of cavities. Based on the aforementioned reasons,
this study aims to determine the description of oral health status in DM patients who
routinely consume antidiabetic medicines.

2 Method

2.1 Design

The design of this study used a descriptive quantitative method with a cross sectional
approach.

2.2 Sample and Setting

The population in this study was the average number of DM patient visits each month in
2019 at Puskesmas Kasihan 1, Bantul Yogyakarta, which was 57 people. The sample was
taken using purposive sampling method with inclusion criteria of patients who regularly
visited the puskesmas (public health center) in the last 3 months; did not have a history of
taking antihypertensive medicines, psychotherapy and antihistamines; took antidiabetic
medicines like biguanide or sulfonylurea or a combination of both. Exclusion criteria
were patients aged more than 60 years, active smoking and fasting when data collection.
Based on the Slovin formula, the number of samples was 36, but those that matched the
inclusion and exclusion criteria were 30 respondents. The location of research was in
the working area of Puskesmas Kasihan I, Bantul, Yogyakarta.
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2.3 Variable

Variables in this research include the oral health status, salivary flow rate and salivary
pH in diabetic patients.

2.4 Instruments

The instruments used in this study to measure oral health status, salivary flow rate and
salivary pH were the Oral Health Assessment Tool (OHAT) [14], pH indicator, measuring
cup and stopwatch. The results of measuring oral health status using OHAT include
several points that were evaluated including lips, tongue, gums, natural teeth, dentures,
dental hygiene and tooth pain. The range of scores based on OHAT is as follows: healthy
0-3, no change 4-8, unhealthy 9—-19 [14].

Salivary flow rate is the amount of saliva in one minute (mL/minute) using a tool in
the form of a 30cc slime cup which was used to collect saliva with the draining method,
namely letting saliva drips through the lower lip, a stopwatch to count the time required to
collect saliva for 5 min. Then, the results of the amount of saliva were compared with the
time in 5 min and categorized as normal 0.3-0.4 mL/minute, low 0.1-0.29 mL/minute,
very low <0.1 mL/minute [15].

The pH test strip was used to measure the acidity (pH) of saliva. The measurement
of the acidity level was done by soaking the pH test strip for 15 s into the saliva that had
been collected in the slime cup, and then the interpretation of pH was normal if pH 6.75,
acid if 6-6.5, very acid if <6.

2.5 Data Collection

The researcher with the help of one research assistant conducted oral assessment with
OHAT instruments, collecting saliva using the draining method, and measuring salivary
pH. During the saliva collection process, the respondents were asked to stand upright on
a chair with their heads slightly bowed, bowed but facing forward and their right hands
holding the slime cup, and then the saliva was collected using the draining method. The
saliva was let to drip through the lower lip into the slime cup for 5 min measured by
using a stopwatch. During saliva collection, the respondents were not allowed to speak,
move their tongue and swallow. Respondents were instructed to end saliva collection by
the researcher when the time had expired.

2.6 Data Analysis

Data analysis in this research was using univariate analysis. This univariate analysis
was to determine the value of the frequency distribution and the percentage of oral
health status, salivary flow rate and salivary pH in DM patients who routinely consume
antidiabetic medicines.

2.7 Ethical Consideration

After obtaining ethical approval number 41/EC-KEPK FKIK UMY/I/2020, the
researcher collected data based on the predetermined sample. Then, the sample was
given with information about the data collection process and given informed consent.
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Table 1. The Characteristics of respondents (N = 30)

Category n (%)
Age (Years) <40 3 10
41-50 4 13.30
51-60 23 76.70
Total 30 100
Gender Male 7 23.30
Female 23 76.70
Total 30 100
Antidiabetic medicine Metformin 22 73.30
Glimepiride 3 10
Metformin and glimepiride 3 10
Metformin and glibenclamid 2 6.70
Total 30 100
The duration of antidiabetic medicine <5 19 63.30
consumption (Years) 6-10 5 16.70
> 10 6 20
Total 30 100
3 Result

The result of the research is discussed with initially presenting the characteristics of
respondents.

Table 1 shows that the most of respondents age between 51-60 years old (76,70%).
However, metformin was the most antidiabetic medicine which consumed by the respon-
dents’ (73.30%) and 19 respondents’ (63.30%) already consumed the antidiabetic
medicine less than 5 years.

Table 2 showed that the most of respondents’ have unhealthy oral health status with
mean £ SD 10.13 £ 1.10 (50%), low salivary flow rate with mean 4+ SD 0.17 £ 0.04
(43.40%) and acid salivary pH with mean £ SD 6.25 &+ 1.89 (50%).

4 Discussion

Most of the respondents’ age group is 51-60 years (Table 1). Age is a non-modifiable
risk factor in DM patients. Age can affect degenerative factors where there will be a
decrease in organ function as a person age [16]. This condition causes a decrease in
function, especially in endocrine and the ability of pancreatic { cells to produce insulin
[17, 18]. This is in line with the [19] which states that at the age of 41-64 years a person
will have a risk of suffering from DM 3.3 times more easily than those aged 25-40
because of a decrease in endocrine function to produce insulin, as well as in [20] stating
that most DM patients were in the 56—65 years of age group.
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Table 2. The Oral Health Status, Salivary Flow Rate and Salivary pH in respondents’ (n = 30)

Category n Mean £+ SD %
The Oral Health Status Healthy 1 330+0 3.30
Change 14 6.57 £ 1.28 46.70
Unhealthy 15 10.13 £ 1.10 50
Total 30 100
Salivary Flow Rate Normal 5 0.48 £0.22 16.70
Low 13 0.17 £ 0.04 43.40
Very Low 12 0.04 +£0.03 40
Total 30 100
Salivary pH Normal 1 6.75 £ 0.00 3.30
Acid 15 6.25 +1.89 50
Very Acid 14 5.25+£0.53 46.70
Total 30 100

Female gender has a large percentage in this study. Women have a greater chance
due to an increase in Body Mass Index (BMI). It occurs because premenstrual syndrome
and postmenopausal syndrome experienced by women can make the distribution of body
fat easily accumulate as a result of these hormonal processes, causing them more at risk
of suffering from DM [18]. An increase in BMI is closely related to the occurrence of
insulin resistance so that it can block the absorption of glucose into muscle and fat cells
which causes an increase in blood glucose levels [21]. This is in accordance with the
research conducted by [22] which state that the majority of DM patients are women [23].
However, on the other hand, this study contradicts [24] which states that there are more
male DM patients (65.5%) than female DM patients (34.5%). This difference could be
caused by the differences in the number and condition of respondents in each of these
studies.

Most of the respondents in this study consumed the monotherapy medicine, met-
formin. Metformin is the only first-line medicine in the biguanide class for DM patients,
with the effect of stimulating glucose uptake, reducing excess hepatic glucose produc-
tion, reducing intestinal glucose absorption and increasing insulin sensitivity [25]. In
some case, metformin induced xerostomia/dry mouth [6]. This biguanide class has a
high level of glucose lowering efficacy and also has the advantage of better long-term
safety in its use, moreover, this biguanide class of medicine also has a low cost [26].
Thus, this medicine is widely prescribed in patients with DM. In which these medicines
can contribute to a decrease in salivary secretion if taken for a long time [5].

In some cases of DM, this biguanide medicine is combined with a sulfonylurea class.
As in a study conducted by [20], it was found that the majority of DM patients con-
sumed an antidiabetic medicine combination of metformin (biguanide) and glimepiride
(sulfonylurea). The use of the combined medicine is intended to get maximum treat-
ment results when one medicine is not enough to lower blood sugar levels in the body.
These two medicines have complementary mechanisms of action, namely metformin by
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reducing hepatic glucose production and sulfonylureas by stimulating B cells to release
insulin.

The results of this study indicate that most of the respondents took antidiabetic
medicine for < 5 years (Table 1). The length of suffering from diabetes mellitus often
does not describe the actual disease process. This is because many DM patients are
diagnosed when they have experienced complications, whereas the course of the disease
has been going on for years but has not been diagnosed. This causes most patients to
take antidiabetic medicine when complications begin to appear. These results are in line
with the research conducted by [22] stating that most patients have suffered from DM
in the span of 1-5 years. This patient group is a group of patients who are still in the
process of adjusting their habits and circumstances, from those who do not initially need
to take medication to those who need to take medication every day, and from those who
initially feel healthy (even though they already have DM) to those who feel sick.

The results of the study on the oral health conditions of respondents that experienced
many disorders are in the categories of natural teeth, dentures, tongue, saliva, and oral
hygiene. In the natural teeth category, it was found that the majority of DM patients had
>4 cavities or damaged teeth. The denture category showed poor results in DM patients
because the majority of DM patients did not use their dentures. In the tongue category, a
lot of white coating was found. In the saliva category, many DM patients complained of
feeling dry mouth and sticky mucosa. Then, in the category of oral hygiene, most DM
patients were found to have tartar or plaque in most areas of their mouth and smell bad
breath.

The results of this study are in agreement with the research of (9) which showed
that there was an increase in the incidence of dental caries in DM patients compared
to non-DM patients, and it was associated with a decrease in acidic salivary pH (Table
2). However, the research conducted by [27] gave different results, that there was no
significant difference in dental caries examination between DM and non-DM patients.
It could be due to the modifications in the diet of DM patients by reducing the amount
of processed carbohydrate intake, so that it reduced the formation of an acidogenic
environment that could cause dental caries.

The study found various oral changes caused by DM, including periodontitis, hypos-
alivation, and candidiasis. Periodontitis is an infection on the gums characterized by
bacteria that accumulate as plaque at the base of the teeth, so that it can damage the
tissue around the teeth [28]. They observed an increased incidence of this periodontal
disease among the majority of DM patients and found that the predominant periodontal
disease was seen in patients ranging from 60 years of age and over, followed by patients
with an age range of 51-60 years, indicating that the increased incidence periodontal
disease increases with age [29]. Hyposalivation or reduced amount of saliva that can
cause a dry mouth sensation occurred in 12.05% of DM patients in the study, with
the majority of patients having periodontal disease, thus revealing a strong correlation
between decreased salivary flow rate that creates a favorable environment for organism
growth and periodontal disease initiation. Around 6.14% of DM patients in the study
also showed candidiasis which is an infection by the fungus Candida albicans which
accumulates in the mouth and can cause white lesions on the surface of the tongue [30].
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The description of the unstimulated salivary flow rate in DM patients at Puskesmas
Kasihan 1 Bantul can be seen in Table 2. Several studies have evaluated changes in
saliva in diabetic patients. This study investigates the salivary flow rate in patients with
type 2 diabetes. The findings showed that patients with type 2 diabetes had low salivary
flow rates. These results were mostly found in DM patients aged 51-60 years and had
been taking antidiabetic medicine for more than 10 years whose diagnosed type 2 DM.
This can occur due to physiological decline because of increasing age [16]. In addition,
it is known that the course of type 2 DM affects the sympathetic and parasympathetic
nervous systems of the salivary glands which can result in decreased salivary secretion,
microangiopathy, dehydration, and hormonal changes, which can contribute to a decrease
in the salivary flow rate [27]. Likewise, in the research conducted by [5], it was found
that patients on oral antidiabetic medicine therapy experienced a 30-40% lower rate of
unstimulated salivary flow. The results of the decrease in the salivary flow rate in this
study can be proven by some respondents around 13 participants with low salivary flow
rate which complaining that their mouths often feel dry and thirsty.

Meanwhile, several studies have confirmed the same findings that the participant feels
dry mouth because of low salivary flow rate [31]. Previous studies have also compared
the unstimulated salivary flow rate in DM and non-DM patients, and the results showed
that there was a significant difference that DM patients had a lower unstimulated salivary
flow rate than non-DM patients [7, 27, 32]. However, there are several studies that state
that there is no clear difference in the salivary flow rate between DM and non-DM patients
[13]. Such contradictions can be attributed to differences in the method of collection of
saliva (draining or spitting), timing of collection, condition and position of patients at
the time of collection, and difference in age and sex.

The research on the description of salivary pH in DM patients at Puskesmas Kasihan
1 Bantul can be seen in Table 2. The results showed that the majority of DM patients at
Puskesmas Kasihan 1 Bantul had an acidic salivary pH. This may be due to metabolic
changes in DM patients that result in an acidic pH. In DM, there is a reduction in
bicarbonate levels in all body fluids which leads to metabolic acidosis of all body fluids.
This explains the acidic nature of saliva in patients with DM. In this study, acidic salivary
pH was often found in DM patients who had low salivary flow rates. Saliva has a function
to maintain pH close to neutrality in the oral cavity (6.7—7.3). This is done by two main
mechanisms, namely the cleansing of carbohydrates that can be metabolized by bacteria
by salivary flow, so the acid produced by bacteria can be removed, and secondly saliva
neutralizes the acidity formed from food and drink as well as from microbial activity by its
buffering action [10]. When the salivary flow rate decreases, there will also be a decrease
in the buffer capacity. This buffer capacity is highly dependent on the concentration of
bicarbonate, which is often called bicarbonate buffer, which is the most important buffer
in maintaining the salivary pH [33].

Acidic pH was also observed in DM subjects by [10]. In their studies, this decrease
in salivary pH was associated with the incidence of dental caries and changes in oral
health conditions. The study conducted by [31] also found significant results from the
comparison of salivary pH between DM patients and non-DM patients, that salivary
pH in DM patients is more acidic. On the other hand, research by [13] reported that
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no difference was found in salivary pH between DM and non-DM patients; both had
salivary pH in the normal range.

5 Limitation of the Study

The limitation of this study was difficult to prevent DM patient not to eat, drink or brush
their teeth one hour before saliva collection. Those situation would affect the results of
salivary flow rate and salivary pH.

6 Conclusions and Suggestions

Antidiabetic medicines consumed by DM patients who regularly consume antidiabetic
medicine have contribute effect on oral health status, decrease the salivary flow rate and
lower salivary pH. However, physiological changes also contribute to this such as age
for decrease the organ function.
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