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Abstract

Xerostomia is defined as the subjective sensation of dry mouth. Although xerostomia is a subjective sensation, 
decreased amount of saliva could worst oral health and could be a reason of difficulty in chewing, swallowing 
and speaking, as well as could be a reason of development and enlargement of lesions on the oral mucosa, 
particularly on the periodontium and the tongue, increased incidence of dental caries and presents of odor.

The aim of the present study was to determine the prevalence of the subjective sensation of dry mouth in 
patients with end-stage chronic kidney disease and in healthy control patients, using a questionnaire.

Material and methods: The clinical study involved 104 patients divided into 2 groups: a Control Group, 
comprising 34 people without any common diseases and a Clinical Group, consisting of 70 patients with end-
stage chronic kidney disease (CKD) undergoing renal replacement therapy. The data was gathered using a 
questionnaire listing questions related to the subjective sense of dry mouth, taste distortion, burning mouth, 
loss of taste, soreness while eating and swallowing. 

Results: The analysis of the results indicated a statistically significant relationship between dry mouth 
complaints and the patients’ group affiliation (χ2 = 34.47, p = 0.000). A statistically significant dependence 
between patients’ age and dry mouth symptoms was not detected, however a tendency towards a greater 
number of dry mouth complaints among patients over 60 years of age was apparent (χ2 = 2.08, p = 0.149). The 
observations revealed significant positive correlations between dry mouth and respectively, taste distortion, 
metallic taste, loss of taste, soreness while eating/swallowing as well as unpleasant breath. There was a statistical 
dependence between xerostomia and loss of taste, and between xerostomia and soreness while swallowing 
among patients who had been on renal replacement treatment for over 5 years. Statistical correlation was also 
observed between the subjective sense of mouth dryness and unpleasant breath in patients who had been 
treated for less than 5 years. 

Conclusion: Chronic kidney disease has a lasting and significant impact on patients’ quality of life and poses a 
serious health and social problem. Although xerostomia is a subjective sensation, its manifestation in patients 
on hemodialysis can affect their oral health, which in turn often leads to difficulty in chewing, swallowing and 
speaking. The issue is still relevant with the increasing incidence of CKD and its relation the quality of life of 
this group of patients.
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Introduction
The primary role of saliva is to build a protective film over the oral mucosa and the dental tissues owing to 
the mucus contained in it. By the action of key digestive enzymes such as amylase and lipase, saliva is actively 
involved in the formation of the nutritional bolus, thus assisting swallowing and digestion. Saliva breaks down 
sugars and fats and helps trigger taste receptors. A decrease in salivary flow rate may lead to a transient or 
chronic sensation of dry mouth. The incidence of xerostomia is commonly linked to various factors such as 
fear, tobacco, all causes of extracellular dehydration, immediate effects of toxic drugs, sepsis (viral or bacterial), 
allergic conditions, etc. The causes of dry mouth can be identified at the three levels of saliva production: 
deficiency of water or necessary metabolites (dehydration, protein deficiency), organic salivary gland damage 
(due to head/ neck radiotherapy, Sjögren’s syndrome, HIV infection, aging, salivary glands fibrosis), interaction 
with neurotransmissions (drugs, central nervous system) [1,2,3].

Xerostomia is defined as the subjective sensation of dry mouth [4]. As a subjective symptom, it can only be 
diagnosed through a direct questioning of the patient [5].

Along with the changes in the salivary composition and flow, gingivitis and halitosis are relatively common 
complications in patients undergoing chronic hemodialysis [6, 7], associated with the underlying disease or the 
results of treatment. In a 2012 study Yu et al. found out that 66.4% of patients undergoing renal replacement 
therapy in Taiwan experienced a dry mouth sensation [8]. Although xerostomia is a subjective sensation, its 
manifestation in patients on hemodialysis can affect their oral health, which in turn often leads to difficulty 
in chewing, swallowing and speaking. It can also give rise to lesions on the oral mucosa, particularly on the 
periodontium and the tongue, thus facilitating bacterial and fungal infections, affecting the incidence of dental 
caries and bad breath [7]. This symptom cluster can seriously influence the social life and further deteriorate 
the quality of life of patients with end-stage chronic kidney disease (CKD) on chronic dialysis treatment. Citing a 
2012 research over 50 million people suffer from CKD with the prospects for ever increasing prevalence across 
virtually all countries [9, 10, 11]. The alarming incidence rate of CKD justifies the need for a comprehensive 
study of this group of patients.

The objective of the present study was to determine the prevalence of the subjective sensation of dry mouth in 
patients with end-stage chronic kidney disease and in healthy control patients, using a questionnaire.

Material and Methods
The statistical evaluation of results was carried out using SPSS software package for epidemiological and clinical 
data analysis (V. 20.00, 2011 Edition).  The following statistical methods were applied: descriptive statistics for 
qualitative data (frequency and percentage tables) and output graphs; cross tabulation for qualitative data; Phi 
and Cramer’s V nominal associations for correlation between qualitative variables; Pearson’s chi-square test of 
independence between qualitative variables and output graphs.

The units of observation were 104 patients, divided into two groups: a Control Group and a Clinical Group.

The Control Group was represented by 34 patients, of whom 20 were female patients (59%) and 14 males 
(41%), with a mean age of 21.76 years (SD = 1.79) The youngest participant was 19 years old, while the oldest 
patient was 27 years old. The Control Group included patients without any common illness in the functional 
and physiological equilibrium of the body. 

The Clinical Group included 70 patients with end-stage CKD, where 32 were the male patients (46%) and 38 
were the female patients (54%), undergoing chronic dialysis treatment, with an mean age of 58.9 (SD = 14.46). 
The youngest participant was 32 years old and the oldest was 89 years of age.
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The clinical study was approved by the Research Ethics Committee at the Medical University - Varna with 
Protocol No. 55/ 16 June 2016. For the purposes of analysis the subjects in the Clinical Group were divided into 
2 age subgroups (relative to the mean age): 32 – 60 years old and 61 – 89 years old. The first subgroup included 
31 individuals (44%) and the second subgroup - 39 persons (56%).

The participants were evenly distributed according to gender in age groups. The gender distribution across the 
age subgroups appeared as follows: 15 men and 16 women were in the first age group, whereas 17 men and 22 
women belonged to the second age group. (Table 1)

Table1. Frequency distribution of patients according to their gender and age 

Gender
Age

Total
32 – 60 years old 61 – 89 years old

Number % Number % Number %
Male 15 21,4 17 24,3 32 45,7
Female 16 22,9 22 31,4 38 54,3
Total 31 44,3 39 55,7 70 100,0

All participants signed an Informed Consent after being informed in detail of the purpose and terms of 
participation in the study. The data was collected through a questionnaire, consisting of a basic section (name 
of participant, gender, and age) and the main question:  

1. Does your mouth feel dry? 

For the purpose of obtaining general information on other subjective oral sensations, the following additional 
questions were included: 

2. Can you feel any taste alteration? 

3. Can you feel burning in your mouth?

4. Can you feel a metallic taste in your mouth?

5. Can you feel any loss of taste?

6. Is your mouth sore while eating?

7. Is your mouth sore when swallowing?

8. Do you have bad breath?

The answering options needed to be either Yes or No. For the reliability of the data, the researchers relied on 
the patients’ good faith.

Results
The intraoral examination of all patients from the Clinical Group revealed a pale, unmoist mucosa of the tongue 
and of the oral cavity as well as the presence of dental plaque and food debris on the soft tissues. Dry nasal 
mucosa, dry eyes and dry skin were identified, which pointed to the objective evidence of dry mouth as well.

The results obtained indicated that 47 patients (67%) from the Clinical Group complained of dry mouth, 
whereas 23 patients (33%) had no complaints. In the Control Group, 2 healthy volunteers (1.92%) shared 
similar complaints, while 32 patients (30.77%) claimed they did not feel any mouth dryness. The data from the 
statistical test revealed a statistically significant correlation between xerostomia complaints and the patients’ 
group affiliation (χ2 = 34.47, p = 0.000). (Figure 1)
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Fig1. Frequency distribution of patients from the Clinical Group and the Control Group according to their subjective 
sensation of dry mouth

Due to the negligibly small relative proportion of patients in the Control Group (<2%), reporting dry mouth, the 
following results were obtained from the Clinical Group. The data from Pearson’s Chi-Square Test showed that 
gender was not linked to dry mouth complaints (χ2 = 0.58, p = 0.448). 

A statistically significant dependence between the patients’ age and the sensation of dry mouth was not detected, 
however a tendency towards a greater number of complaints among patients over 60 years of age was apparent 
(χ2 = 2.08, p = 0.149). (Figure 2)

Fig2. Frequency and percentage distribution of participants from the Clinical Group according to their age and 
subjective complaints of dry mouth

The statistical analysis did not confirm any statistically significant relationship between the duration of 
hemodialysis and dry mouth complaints (χ2 = 0.87, p = 0.352). (Figure 3) 
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Fig3. Frequency and percentage distribution of participants from the Clinical Group according to the duration of 
hemodialysis and their subjective complaints of dry mouth

For the purposes of precise analyses, the Chi-Square test of independence was applied individually for both 
age subgroups. The data derived from the patients aged 32-60 years indicated that there was no statistically 
significant correlation between the duration of hemodialysis and the subjective complaints of dry mouth (χ2 = 
0.68, p = 0.409), however a tendency towards a greater number of dry mouth complaints among patients over 
60 years of age was evident. Conversely, the correlation between the duration of hemodialysis and dry mouth 
in patients aged 61 – 89 years proved to be statistically significant (χ2 = 3.81, p = 0.05). The analyses revealed 
that fewer patients in the Clinical group, who had underwent over 5 years of treatment, reported the symptom 
of dry mouth.

Table2. Correlations between dry mouth complaints and other subjective complaints of patients from the Clinical 
Group
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Dry mouth in all 
patients

0.28* 0.20 0.36** 0.32** 0.26* 0.06 0.30* 0.23*

Dry mouth in patients 
with < 5 years of 
hemodialysis

0.37* 0.25 0.37* 0,28 0.33* 0.11 0.22 0.40*

Dry mouth in patients 
with > 5 years of 
hemodialysis

0.21 0.10 0.33* 0.38* 0.16 -0.06 0.36* 0.04

Key:    * Significance threshold at 0.05            
         ** Significance threshold at 0.01 as per Cohen [12]
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Using Phi coefficient for nominal measures of association between two binary variables, statistical dependences 
were established between dry mouth complaints and other subjective complaints related to taste. The data 
pointed to significant positive correlations between dry mouth and the following symptoms: alteration in taste, 
metallic taste, loss of taste, soreness while eating and swallowing as well as unpleasant breath. Further analysis 
of the correlation between dry mouth and other subjective complaints indicated deviations depending on the 
duration of the renal replacement therapy. (Table 2)

The analysis of data showed that there was a statistically significant correlation between the sensation of dry 
mouth and taste alteration as well as between dry mouth and soreness while eating in patients on hemodialysis 
treatment < 5 years. There was a statistical dependence between xerostomia and taste loss as well as between 
xerostomia and painful swallowing in patients who had been on renal therapy > 5 years. The observations 
showed the presence a statistical dependence between dry mouth and bad breath in patients who had been 
treated < 5 years.

Discussion
Xerostomia appears to be a common complaint among CKD patients, while it may not be experienced equally 
across individuals. This is evident in the lack of the subjective feeling of oral dryness in 23 patients, despite 
the terminal stage of the disease and the hemodialysis treatment. The symptoms typically shared involved 
difficulty in speaking, mastication and swallowing. The study data showed statistically significant dependencies 
between the feeling of dry mouth and the symptoms listed above. Patients reported the need to moisten the 
mouth, suckling on a candy, taking liquids to assist swallowing dry food. It is necessary to assess the extent of 
discomfort incurred while chewing, swallowing and speaking and to prove the presence of taste alteration, 
burning mouth syndrome, etc. [13, 14]. Furthermore, it is imperative to evaluate the dietary restrictions that 
xerostomia may lead to in view of the potential macro- and micro-nutrient deficiency. To date dental research 
literature supplies only insufficient unilateral data on the subject. For instance, the imposed common restraint 
from bakery products (bread, toast, crackers) has been underinvestigated. Some authors failed to prove a 
significant difference in either nutritional preferences [15] or the intake of fiber, carbohydrates, vitamins, which 
reflects the natural preference to fruits and the avoidance of pastries [16]. Other researchers emphasize on the 
considerably lower intake of whole grain products and the increased intake of fruit, including canned fruit [17]. 
Some leading international organizations such as FDA, the National Institute of Dental and Craniofacial Research, 
Mayo Clinic and the US National Library of Medicine and MedlinePlus recommend avoiding brittle and hard 
bread, strong spices and acidic flavors like vinegar, lemon, extremely salty or sweet products, dried meat, which 
are particularly challenging for chewing. Observing such restrictions without the advice of a nutritionist would 
inevitably affect the nutritional value of the daily menu. The duration of the renal replacement therapy of CKD 
patients can impact the manifestation of a number of oral symptoms, including xerostomia [18, 19, 20, 21, 22]. 
They typically result from the metabolic and physiological changes inherent to the disease. Scientific literature 
suggests evidence of the relationship between the duration of the dialysis treatment and the development of 
oral lesions [18, 23]. The present study of patients suffering from renal impairment outlined a tendency toward 
increasing complaints of dry mouth in the cases of hemodialysis treatment lasting > 5 years (χ2 = 3.81, p = 0.05). 
The data implied that certain patients tend to get accustomed to the dry mouth symptom over the course of 
time. This is evident in the lack of the subjective feeling of oral dryness in many patients aged 61 – 89 years. 
Xerostomia is a socially significant disease due to its increasingly recognized link to multiple caries, periodontal 
complications and rapid tooth loss. The psychological consequences of xerostomia are real and can occasionally 
create social anxiety and shame with refusal to leave home, talk for a long time and eat out.
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Conclusion
Chronic kidney disease has a lasting and significant impact on patients’ quality of life and poses a serious health 
and social problem. Although xerostomia is a subjective sensation, its manifestation in patients on hemodialysis 
can affect their oral health. The issue is still relevant with the increasing incidence of CKD and its relation the 
quality of life of this group of patients.
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