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AbstrAct

Introduct ion:  Xerostomia is not a disease in itself but is caused by a change 
in the amount or composition of saliva or both. Some systemic diseases and the 
use of some medicines cause this complaint.

Aim:  Considering the high prevalence of cardiac diseases, the present study 
aimed to examine risk factors and serum parameters associated with xerostomia 
among hospitalized cardiac patients.

Mater ia l  and  methods :  In this case-control study, 369 hospitalized car-
diac patients were divided into two groups (with and without xerostomia) using 
a valid FOX questionnaire. Demographic information and laboratory analysis 
results were extracted from the subjects’ medical records. Finally, data were ana-
lyzed using SPSS v. 24 software at a significance level of 0.05.

Resul t s  and  d i scuss ion:  According to the findings, 187 (50.7%) patients were 
suffering from xerostomia, whose prevalence was significantly higher in patients with 
a history of hypertension (P = 0.017) and thrombocytosis (P = 0.023). However, no 
significant relationship was observed between xerostomia and other serum parame-
ters.

Conc lus ions :  Xerostomia is associated with a history of hypertension and 
the use of certain medications, such as nitroglycerin. Other serum parameters 
seem to be unrelated to xerostomia, except thrombocytosis. Therefore, it is re-
commended to check the quantity and quality of saliva to evaluate the presence 
of hyposalivation along with xerostomia more accurately.
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1. INTRODUCTION

Hyposalivation and xerostomia are common oral problems, 
especially in the elderly, as an objective finding and a sub-
jective perception, respectively.1,2

Xerostomia, as an unpleasant sensation in the mouth 
and throat, can only be assessed through direct question-
ing of patients. Moreover, it can significantly reduce the 
patient’s quality of life and lead to symptoms such as bad 
breath, burning sensation in the mouth, difficulty in speak-
ing and swallowing, and changes in the sense of taste.1 Xe-
rostomia is not necessarily always associated with an actual 
decrease in saliva flow rate, but in cases where it coincides, 
it can lead to an increase in various oral and dental diseases, 
including dental caries and oral infections. This complica-
tion may occur in elderly patients for various reasons, in-
cluding depression, malnutrition, some chronic diseases, 
and the use of multiple medications.1,2

Cardiovascular diseases are one of the most important 
causes of death and disability worldwide, especially in Iran. 
Today, as a result of modern treatment methods, which have 
led to the improvement of life expectancy and survival rate, 
the number of people suffering from chronic diseases with 
physical limitations and treatment complications has in-
creased.3,4 Routine tests such as blood glucose (especially 
fast blood sugar – FBS), lipid profile (cholesterol, triglycer-
ide, LDL, HDL), and kidney function (blood urea nitrogen 
– BUN , creatinine – Cr , and urinalysis) are used for screen-
ing and follow-up of cardiac patients.5,6 Few studies have 
been conducted on the predisposing factors of xerostomia in 
cardiac patients, according to which this complication has 
been reported as a bothersome problem in these patients, 
which is probably caused by the use of multiple medicines, 
including some antihypertensive and diuretic medicines.7,8 

2. AIM

Considering that changes in the level of serum parameters 
can affect the quality and quantity of saliva in patients, es-
pecially cardiac patients, this study aimed to determine the 
possibility of risk factors and serum parameters associated 
with xerostomia in hospitalized cardiac patients.

3. MATERIAL AND METHODS 

This case-control study was conducted on a total of 369 car-
diac patients admitted to Heshmat Hospital in Rasht, Iran. 
All hospitalized cardiac patients (any age and gender) were 
included in the study. 

Patients with pregnancy, immune system deficiency, 
AIDS, Sjogren’s syndrome, history of salivary gland sur-
gery, head and neck radiotherapy and chemotherapy within 
the last month were excluded from the study. The reason for 
choosing cardiac patients is the high prevalence of xeros-
tomia among these patients. On the other hand, since the 

results of serum analyses had been recorded in their medi-
cal records, there was no need to impose costs on research-
ers and patients. Among the limitations of this research was 
that if a cardiac patient was not suffering from other known 
systemic diseases, the serum parameters related to that sys-
temic disease were not recorded in their medical record, and 
it was not possible to check the relevant parameters.

Demographic information of patients, including age, 
gender, history of hospitalization, medications, suffering 
from other systemic diseases, as well as the level of serum 
parameters including Na, BUN, K, LDL, HDL, TG, cho-
lesterol, serum glutamic-oxaloacetic transaminase (SGOT), 
serum glutamic-pyruvic transaminase (SGPT), FBS, white 
blood count (WBC), Hb, platelet count (PLT) and Cr were 
extracted from the subjects’ medical records.

The diagnosis of cardiac diseases was made based on 
medical records confirmed by a cardiologist.

After completing the standard questionnaire for xerosto-
mia (FOX questionnaire) by the interviewer through inter-
views with the patients, they were divided into two groups 
based on the presence/absence of xerostomia. Patients who 
answered positively to at least 3 questions were considered 
to have xerostomia, and those who answered positively to 
less than 3 questions were considered to have no xerosto-
mia.9 The general results were reported descriptively. Fre-
quency and percentage were used to describe qualitative 
data, and mean and standard deviation were used for quan-
titative data. Based on the variable type, all data were ana-
lyzed using χ2, ANOVA and Kruskal–Wallis tests with SPSS 
v. 24 software at a significance level of 0.05 (P ≤ 0.05).

4. RESULTS

A total of 369 hospitalized cardiac patients participated in 
the study among whom 187 (50.7%; mean age 62.36 ± 11.59 
years) including 94 (46.8%) men and 93 (55.4%) women, had 
xerostomia and 182 (49.3%; mean age 61.20 ± 12.23 years) 
including 107 (53.2%) men and 75 (44.6%) women did not 
have xerostomia. The χ2 test results showed that the distri-
bution of age (P = 0.350) and gender (P = 0.100) were not 
significantly different between the two groups. 

According to the findings, 50.7% of hospitalized cardiac 
patients (187 of 369) complained of xerostomia. As shown in 
Table 1, the investigated serum parameters, except the number 
of platelets, were not significantly different between the two 
groups, while the number of platelets in the xerostomia group 
was significantly higher than the control group (P = 0.023).

In addition, no significant relationship was observed 
between diabetes, hypertension, hyperlipidemia, kidney, 
and gastrointestinal and thyroid diseases with xerostomia 
(P > 0.05). However, the number of subjects with a history 
of hypertension in the case group was significantly higher 
than the control group (P = 0.017; Table 2).

As shown in Figure 1, there was no significant relation-
ship between the type of treatment received by hospitalized 
cardiac patients and the incidence of xerostomia (P = 0.434).
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The most commonly used medications in the group of 
patients with and without xerostomia are illustrated in Fig-
ure 2. 

According to the results of the present study, using the 
independent samples t-test, the mean number of medica-
tions used in patients with and without xerostomia was 2.48 
± 2.59 and 2.39 ± 2.54, respectively, which was not signifi-
cantly different between the two groups (P = 0.0845).

The use of medicines such as amlodipine, captopril, cal-

cicare (calcium, magnesium, zinc, vitamin D3), domperi-
done, enalapril, isosorbidenitrate, gabapentin, losartan, flu-
ticasone propionate and salmeterol xinafoate (Seroflospray), 
salbutamol, rivaroxaban, tranqopine, tamsulosin, metform-
in, novomix, gliclazide, and rosuvastatin was significantly 
higher in the group without xerostomia compared to the 
group with xerostomia (in all cases P < 0.05).

5. DISCUSSION

Investigating the presence or absence of xerostomia is deter-
mined by asking specific questions. Various questionnaires 
have been designed to evaluate salivary gland dysfunction 
and xerostomia.10 Since the questionnaire developed by Fox 

Figure 1. Type of treatment in the two groups. No signifi-
cant relationship between the type of treatment received 
by hospitalized cardiac patients and the incidence of xe-
rostomia.

Table 1. Comparison of the serum parameters averages in two study groups (with and without xerostomia).

Variables 
 With X Without X Total Laboratory 

measure Test statistic* P  
N laboratory, mean ± SD N laboratory, mean ± SD N

Na+ 162 136.89 ± 3.40 161 136.84 ± 3.42 323 mg/dL 0.13 0.895

K+ 170 4.20 ± 0.53 164 4.31 ± 0.74 334 mg/dL –1.48 0.139

BUN 168 19.22 ± 9.27 166 18.87 ± 9.81 334 mg/dL 0.32 0.743

Cr 168 122 ± 0.47 160 127 ± 0.87 328 mg/dL –0.65 0.514

LDL 103 83.47 ± 33.69 111 88.91 ± 37.35 214 mg/dL –1.11 0.267

HDL 104 40.78 ± 15.85 111 38.99 ± 12.02 215 mg/dL 0.93 0.350

TG 90 175.30 ± 95.24 102 158.65 ± 82.07 201 mg/dL 1.30 0.195

CHol 112 154.58 ± 41.76 129 159.86 ± 50.60 241 mg/dl –0.87 0.382

FBS 157 132.91 ± 69.83 154 126.51 ± 51.55 311 mg/dl 0.90 0.366

SGOT 111 34.64 ± 46.86 126 45.11 ± 60.62 237 IU/L –1.47 0.142

SGPT 113 27.91 ± 22.07 127 30.83 ± 25.54 240 IU/L –0.94 0.347

Hb 110 11.77 ± 1.89 134 12.1 ± 2.2 244 mg/dL 0.52 0.063

Plt 149 222523.48 ± 78489.16 145 214641.37 ± 68015.79 294 count/mm3 0.91 0.023

WBC 143 9594.87 ± 10883.29 149 9032.88 ± 5063.28 292 count/mm3 0.49 0.330

Comments: * Independent samples test; X – xerostomia; Na+ – sodium, K+ – potassium, BUN – blood urea nitrogen, Cr – creatinine, LDL – low-den-
sity lipoprotein, CHol – cholesterol, TG – triglyceride, HDL – high density lipoprotein cholesterol, FBS – fasting blood sugar, SGOT – serum glutam-
ic-oxaloacetic transaminase, SGPT – serum glutamic-pyruvic transaminase, Hb – hemoglobin, Plt – platelet count, WBC – white blood count. 

Table 2. Comparison of the number of heart patients with other 
systemic diseases (diabetes and …) in the two study groups.

Variables 
Xerostomia

N (% ) Pearson  
χ2

P  
value

Yes No

Diabetes
Yes 72 (56.7) 55 (43.3)

0.13 0.895
No 114 (47.1) 128 (52.9)

Hypertension
Yes 81 (58.7) 57 (41.3)

–1.48 0.139
No 106 (45.9) 125 (54.1)

Kidney disease
Yes 18 (60.0) 12 (40.0)

0.32 0.743
No 169 (49.9) 170 (50.1)

Gastrointestinal 
disease

Yes 11 (47.8) 12 (52.2)
–0.65 0.514

No 176 (50.9) 170 (49.1)

Respiratory 
disease

Yes 6 (42.9) 8 (57.1)
–1.11 0.267

No 181 (51.0) 174 (49.0)

Thyroid disease
Yes 18 (50.0) 18 (50.0)

0.93 0.350
No 169 (50.8) 164 (49.2)

Dyslipidemia
Yes 71 (57.7) 52 (42.3)

1.30 0.195
No 116 (47.2) 130 (52.8)
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et al. has the most usage and validity compared to other 
questionnaires,10 it was used in the present study.

The results showed that 50.7% of hospitalized cardiac 
patients complained of xerostomia. A similar result was 
observed in the study of Molania et al., who reported the 
prevalence of xerostomia in 48.1% of cardiovascular patients 
who also had other systemic diseases.3 Reporting xerosto-
mia symptoms by the patients depends on specific aspects 
of their tolerance level, mental state, personality, and level 
of stress and anxiety.11 Therefore, based on the conditions of 
the studied populations, there may be some exaggerations in 
the reports of different studies. 

In this study, no significant relationship was observed 
between xerostomia with mean age (P = 0.350) and gender 
(P = 0.100), which is consistent with the findings of some 
studies.12,13 However, the results of most previous studies in-
dicate that the prevalence of xerostomia is significantly higher 
among women and the elderly.1,2,14 Aging in itself does not in-
crease the incidence of xerostomia but is attributed to other 
reasons such as medications.2,15 As a result, the difference in 
the results of the studies can be due to the difference in the 
studied populations in terms of age, race, type of disease, men-
tal status, examination tools, type of nutrition, and differences 
in the inclusion and exclusion criteria of different studies. 

The findings showed that the number of platelets was 
significantly higher in the xerostomia group than the con-
trol group; however, other serum parameters, including Na, 
K, etc., were not significantly different between the two 
groups. Following the reduction of blood volume, the con-
centration of platelets and other blood cells falsely increases. 
In other words, the higher mean number of platelets in pa-
tients with xerostomia could be due to their lower plasma 
volume, especially in patients taking diuretics. It should be 
noted that an increase in the number of platelets can be seen 
in many systemic diseases, which can indicate that a person 

suffers from autoimmune disorders, infectious diseases, etc., 
which in turn can cause xerostomia.16

In addition, no significant relationship was observed be-
tween some systemic diseases and xerostomia in this study. 
At the same time, the number of subjects with a history of 
hypertension was significantly higher in the xerostomia 
group compared to the control group. This finding is in line 
with some studies,17–19 but the results of some other studies 
are inconsistent with present study.13,20,21 The difference in 
the prevalence of xerostomia between the present study and 
other studies can be due to the difference in various factors 
such as age, disease stage, disease duration, disease control 
level, and the number and type of medicines.

In this study, the mean number of antihypertensives 
taken by subjects was not significantly different between 
the two groups. Also, the use of medicines such as metopro-
lol (metoral), diltiazem, nitroglycerin, and propranolol was 
more prevalent in subjects with xerostomia. While the use 
of amlodipine, captopril, losartan, enalapril, and isosorbide 
nitrate was more common in patients without xerostomia. 
A more detailed examination of the medicines used showed 
that in patients with xerostomia, the use of medicines from 
the β-blocker family (propranol and metoprolol) was higher, 
which may be due to the stimulation of α2-adrenergic recep-
tors in the salivary glands and CNS. Moreover, qualitative 
changes in saliva, including a decrease in total protein com-
position and salivary amylase activity, have been reported 
as the side effects of these medicines. In addition, some an-
tihypertensives, including calcium channel blockers (e.g., 
diltiazem), have also been reported to cause xerostomia due 
to their effect on calcium regulation, which plays an essen-
tial role in saliva secretion.17

In contrast, patients without xerostomia used more ACE 
inhibitors (captopril, enalapril), calcium channel blockers 
(amlodipine), and angiotensin receptor blockers (losartan), 
which have been proven not to be associated with xerosto-
mia side effect.22 Although both groups of ACE enzyme in-
hibitors and angiotensin receptor blockers can decrease the 
serum level of Na+ and increase the serum level of K+,23 in 
the present study, no significant relationship was observed 
between the mean serum concentration of Na+ and K+ with 
xerostomia. On the other hand, a direct relationship be-
tween the serum levels of these two ions and hypertension 
has also been reported.23 

In the present study, no significant relationship was 
observed between the type of treatment received by hos-
pitalized cardiac patients and the incidence of xerostomia. 
Considering that xerostomia is influenced by the level of 
systemic disease control and the type of medicines the pa-
tient uses, more studies are needed in this field.

The results of our study showed that the use of some 
medicines, including neuroleptics, was more in patients 
with xerostomia. Also, it has been reported that the use of 
some psychiatric medicines can cause xerostomia,2 which is 
consistent with the results of our study. According to the 
findings of the present study, the use of neuropsychiatric 
medicines such as pregabalin, duloxetine, perphenazine, 

Figure 2. The most commonly used medicines in the two 
groups. The most frequently used medications in the group 
of patients with xerostomia are aspirin (ASA), atorvasta-
tin, nitrocardin, losartan, clopidogrel, metformin, warfarin, 
and pantoprazole, respectively, and in the group without 
xerostomia, the medications are ASA, losartan, atorvasta-
tin, nitrocardin, clopidogrel, metformin, pantoprazole, and 
warfarin, respectively.
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and fluoxetine was significantly higher in patients with xe-
rostomia. In contrast, the use of medicines such as gabapen-
tin and tranqopine was more common in patients without 
xerostomia. Some antipsychotics, such as perphenazine, 
have a selective affinity for D2 receptors, which causes their 
anticholinergic side effects, including xerostomia.

On the other hand, about 4% of patients receiving pre-
gabalin experience xerostomia without known pharmacom-
echanism, which has been reported to be dose-dependent. 
Selective serotonin reuptake inhibitors (SSRIs) such as 
fluoxetine and duloxetine may also cause xerostomia by 
blocking histaminergic, cholinergic, and α1-adrenergic re-
ceptor sites.17,24,25 These results can be considered in the pre-
scription of medicines.

The saliva rate may vary with blood volume.26 Also, 
changes in the quantity or quality of saliva can affect the 
occurrence of xerostomia.27 Considering the lack of signifi-
cant difference in the mentioned serum compounds of the 
two groups, it seems that despite the availability of their 
analyses performed routinely in hospitals, the incidence of 
xerostomia in cardiac patients cannot be predicted because 
several factors can affect the quantity and quality of saliva. 
Therefore, it is suggested to pay attention to salivary param-
eters such as enzymes and compounds that have an effect on 
the incidence of xerostomia.

The limitations of this study were not specifying which 
of the cardiac diseases were the cause of hospitalization of the 
assessed patients and which one was predisposed to xerosto-
mia. Therefore, it is suggested to determine the type of cardiac 
diseases and their relationship with xerostomia in the future.

6. CONCLUSIONS

(1) The prevalence of xerostomia among hospitalized car-
diac patients was 50.7%.

(2) Xerostomia is associated with a history of hypertension 
and the use of certain medications, including antihyper-
tensives, especially β-blockers (propranolol and metopr-
olol) or psychiatrics, especially sedatives, antiepileptics, 
and antidepressants such as perphenazine or fluoxetine. 

(3) Other serum parameters are not associated with xerosto-
mia except for increased blood platelet count. 

(4) It is recommended to check the quantity (by sialometry 
methods) and quality of saliva to more accurately evalu-
ate the presence of hyposalivation along with xerostomia.
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