
MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1062 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 19 ISSUE 10 OCTOBER 2021

ORIGINAL CONTRIBUTION

Impact of inhalation therapy on occurrence of oral 
manifestations in patients with bronchial asthma, in Jeddah, 
Saudi Arabia 
Fathi El-Gamal (1) 
Asim Rashid (2) 
Heetaf Saeed (2) 
Hind Alluheibi (2) 
Rotana Qari (2) 
Rahaf  Baziyad (2) 
. 
(1) Chairman of Family Medicine Department, IbnSina National College, Jeddah, KSA (2) 
IbnSina National College, Jeddah, KSA 

Corresponding author: 
Prof. Fathi M. El-Gamal,  
Department of Family Medicine,  
Ibn Sina National College.  Al Mahjer Street. Jeddah,  
Kingdom of Saudi Arabia. 
Tel: 6356555-6355882 / Fax: 6375344 
P.O. Box 31906 Jeddah 21418 
Email: drfathimhelgamal1996@hotmail.com 

Received: August 2021; Accepted: September 2021; Published: October 1, 2021.  
Citation: Fathi El-Gamal et al.  Impact of inhalation therapy on occurrence of oral manifestations in patients with bronchial 
asthma, in Jeddah, Saudi Arabia. World Family Medicine. 2021; 19(10): 62-73 DOI: 10.5742/MEWFM.2021.94138

Abstract
Background: Inhalation therapy for asthma includes 
cortisol and bronchodilators.  High dosage and long 
duration of inhalation therapy has been linked with 
several adverse effects on the oral tissues. 

Objectives: To explore the oral manifestations as-
sociated with the use of inhalation therapy among 
patients with asthma in Jeddah city. 

Method: This was a cross sectional study; the non-
probability convenient sampling method was used 
to select 215 subjects (99 with Doctor diagnosed 
asthma and 116 without asthma), from the outpa-
tient clinics of two private hospitals. Data were col-
lected using interview questionnaire, the standard 
5th ed. WHO survey on oral manifestations, meas-
urement of vital signs and anthropometric param-
eters, as well as clinical oral examination. Data 
were analyzed using SPSS version 22, and Logistic 
multinomial regression was used to study the Odds 
ratio and its 95% confidence interval between the 
variables. Level of significance for the study was 
0.05. Results: The majority of patients with asth-
ma (95%) used inhalation therapy, without use of 
spacers. Ulceration, pigmentation and candidia-
sis of the tongue, buccal mucosa and palate were 
 
 

 
 
 
significantly more encountered among patients with 
asthma compared to those without asthma (p < 
0.001, 0.002 and 0.046 respectively). Xerostomia 
and salivary gland affection, also,  were significant-
ly more encountered among patients with asthma 
compared to those without asthma (p < 0.000, and 
0.002 respectively). Patients with asthma were 7.7 
times more likely to develop tongue disorders (OR: 
7.7, p < 0.013), 3 times more likely to develop buc-
cal mucosal disorders (OR: 3, p < 0.039), and 15 
times more likely to develop palate disorders (OR: 
15, p < 0.004) compared to subjects without bron-
chial asthma.  

Conclusion: Use of inhalation therapy in patients 
with asthma was significantly associated with in-
creased occurrence of oral health problems. Health 
education programs about proper use of inhalers 
and oral hygiene should be implemented by primary 
health care personnel.   

Key words: Inhalation therapy, Asthma, 
Oral manifestations, Jeddah. 
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Introduction

Asthma is a chronic inflammatory airway disorder, 
(1) where its occurrence is linked to several factors, 
such as sociodemographic constitution, environmental 
and occupational exposure, personal and genetic 
characteristics, and the morbid condition of the patient (2 - 
10). Asthma is characterized by episodic attacks of cough, 
shortness of breath and wheezing (11, 12). Headache, body 
aches, vomiting and nasal symptoms are also reported by 
patients with asthma (13-18)  Symptoms of insomnia and 
tremors were reported by uncontrolled asthma patients, 
who were put on high doses of systemic  medications 
(19 – 22). Beta2 agonists , and cortisol (mainly inhalation 
therapy), are the standard treatment for asthma, in addition 
to anticholinergic drugs and antileukotrienes (23 – 32).  The 
health of the oral cavity is essential for good general health 
(33). Growth of bacteria in the oral cavity, on the teeth and 
mucosa, is affected by the variety of surfaces it provides 
bacteria with. These different bacterial populations are 
influenced by the integrity of the soft-tissues, oral hygiene, 
saliva, diet, and the host’s immune and inflammatory 
responses (34). Bronchial asthma is one of the major 
systemic diseases which produces dental caries.  
Salivary production and secretion are associated with 
the prolonged use of β2 agonists, inhaled corticosteroids, 
and antihistamines. The reduction in saliva can affect the 
natural process by which the mouth maintains its chemical 
balance and the protective function of cleaning the mouth. 
Reduced salivary flow provides a favorable environment 
for the growth and multiplication of microorganisms, such 
as Lactobacilli and Streptococcus mutans, causing dental 
caries (35). Ig E-mediated allergic reactions are typical in 
asthma, and thus the increase in salivary Ig E values could 
reflect the extent of these reactions on the oral mucosa. 
Similar reactions are also assumed to be a pathogenic 
mechanism in periodontal disease.(36). Candida Albicans 
causes deep-seated or superficial infections in patients 
under treatment with antibiotic or corticosteroid drugs 
(37). The present study was conducted to explore the 
clinical patterns of asthma, and it treatment regimens, and 
explore the impact of inhalation therapy on the occurrence 
of oral health problems.

Subjects and Methods

It was a cross sectional study, and the sampling method 
was a non-probability convenient one. 

Sample size was determined using G*power software, 
where α = 0.05, Power = 0.95 effect size = 0.3, and degree 
of freedom= 5  (38)  The minimal sample size required 
was 194 subjects; thus, 215 subjects were enrolled in 
the present study (99 with Doctor diagnosed asthma and 
116 without asthma), from the outpatient clinics of two 
private hospitals. Data were collected using interview 
questionnaire which provided information on the personal 
and clinical aspects of the subjects. Each subject was 
asked a medical history questionnaire to know if he/she 
was diagnosed by a doctor as having asthma or not. Each 
subject was asked the standard 5th ed. WHO survey 
on oral manifestations (39). Measurement of vital signs 
and anthropometric parameters, as well as clinical oral 
examination was done on every subject.  Data were 
analyzed using SPSS version 22, and Logistic multinomial 
regression was used to study the Odds ratio and its 
95% confidence interval between the variables. Level of 
significance for the study was 0.05. 

Availability of the data: the row data is available at the 
research center of ISNC and all results of the data are 
included in the paper. 

Results

Total number of patients with doctor diagnosed asthma 
was 99, while those without asthma were 116 subjects. 
The mean age of patients with asthma was 50 years 
(SD: 10.2), while mean age of the control subjects was 
48.2 years (SD: 7.4). This difference was not statistically 
significant (t = - 1.47; p < 0.143). No significant differences 
were found between normal subjects and patients with 
asthma in gender or educational level (p > 0.05). A greater 
proportion of patients with asthma were unemployed 
compared to the normal subjects (52.5% and 31.0% 
respectively; p < 0.006). A greater proportion of patients 
with asthma were smokers compared to the normal 
subjects (41.4% and 27.6% respectively; p < 0.033). A 
lower proportion of patients with asthma used to rinse their 
mouth frequently compared to the normal subjects (73.7% 
and 86.2% respectively; p < 0.022). A greater proportion of 
patients with asthma suffered from diabetes, hypertension 
and ischemic heart diseases (33.3%, 38.4%, and 14.1% 
respectively), compared to the normal subjects (19.8%, 
13.8%, and 3.4% respectively); p < 0.025 (Table 1).  
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Table 1: Distribution of studied subjects by having asthma and personal and clinical characteristics

Table 2 reveals the oral manifestations of the studied subjects having bronchial asthma. Angular stomatitis was 
significantly more encountered among patients with asthma compared to those without asthma (p < 0.001). Ulceration, 
pigmentation and candidiasis of the tongue, buccal mucosa and palate were significantly more encountered among 
patients with asthma compared to those without asthma (p < 0.001, 0.002 and 0.046 respectively). Xerostomia and 
salivary gland affection were significantly more encountered among patients with asthma compared to those without 
asthma (p < 0.000, and 0.002 respectively).
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Table 2: Distribution of studied subjects by having asthma and oral Manifestations (continued next page)
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(Table 2: Distribution of studied subjects by having asthma and oral Manifestations continued) 

Table 3 displays that the majority of the patients with asthma (71.7%) used systemic and inhalation medicine; 22.2% 
used inhalation medicine only. About one third of the patients (34.3%) used both bronchodilators and cortisol as 
systemic drugs; while 23.2% used SABA alone as systemic drugs. About one fifth of the patients (22.2%) did not use 
systemic drugs for treatment of asthma. About 94% of the patients received inhalation therapy for asthma; SABA was 
the medicine usually used in the inhalation therapy (76.8%). The majority of the patients did not use spacers with the 
inhalers (96%); and the majority of the patients use the inhalers PRN (72.7%). Most of the patients used the inhaler 
once or twice per day (45.5% and 37.4% respectively). About 86% of the patients did not receive health education by 
the treating doctor about oral hygiene, and the majority of the patients did not practice regular oral hygiene measures 
after using the inhalers (79%).  Headache and cough were commonly encountered among patients with asthma.
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Table 3: Clinical characteristics of patients with asthma  (continued next page)
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Table 3: Clinical characteristics of patients with asthma  (continued)
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Table 4 reveals that patients with doctor diagnosed asthma were 7.7 times more likely to develop tongue disorders (OR: 
7.7, p < 0.013), and 3 times more likely to develop buccal mucosal disorders (OR: 3, p < 0.039) compared to subjects 
without bronchial asthma.  

Table 4: Multinomial Logistic regression of tongue disorders and buccal mucosal disorders and 
bronchial asthma and other personal and clinical characteristics
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Table 5 shows that patients with doctor diagnosed asthma were 15 times more likely to develop palate disorders (OR: 
15, p < 0.004) compared to subjects without bronchial asthma.

Table 5: Multinomial Logistic regression of periodontium disorders and palate disorders, and 
bronchial asthma and other personal and clinical characteristics
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Discussion

The purpose of this study was to explore the impact of 
use of inhalation therapy in patients with asthma on the 
health of the oral cavity. Previous studies revealed that 
women had increased occurrence of bronchial asthma 
compared to men, educational level may influence asthma 
control, and  (4) asthma is a common occupational 
lung disease (3-5). However, in the present study no 
significant associations were found between asthma and 
gender, educational level, or occupation of the subject. 
Air pollution, and second-hand smoking (SHS) exposure 
represents significant risk factors for asthma (6). In 
the present study, we found a significant link between 
smoking and occurrence of asthma. Growth of bacteria 
in the oral cavity, on the teeth and mucosa, is affected 
by the variety of surfaces it provides bacteria with. These 
bacteria are affected by the condition of the oral hygiene, 
soft-tissues, diet and saliva, as well as the host’s immune 
and inflammatory responses (33, 34).   The present study 
revealed that patients with asthma are significantly less 
likely to brush their teeth, rinse the mouth, use dental floss 
or use fluorides. This is  consistent with findings from a 
previous study. (40). Previous studies reported significant 
association between asthma and occurrence of diabetes 
mellitus, hypertension and coronary heart disease.(7 – 9).  
This is consistent with findings from the present study. 
Gastro-esophageal reflux disorder (GERD), is significantly 
associated with asthma (10). However in the present 
study asthma was not significantly associated with GERD. 
Asthma should be considered as a potential etiology in any 
patient with chronic cough, because asthma is a common 
condition that is commonly associated with cough  (12).  
In addition, migraine-type and tension-type headaches 
are more common in patients with asthma, compared to 
the overall population (11-13). The present study revealed 
that headache and cough were commonly encountered 
among patients with asthma. This is in line with another 
study (11). The present study revealed that ulceration, 
pigmentation and candidiasis of buccal mucosa and 
palate; as well as bleeding gum and gingival recession 
were significantly more common in patients with asthma 
compared to those without asthma. This was in line with 
a previous study, which revealed that, the amount of 
Candida organisms was found to be high in the oral cavity 
of patients with asthma due to the immunosuppressive 
effect of the inhaled cortisol (43). 

High doses of systemic medications for asthma lead 
to salivary glands affection with resultant xerostomia, 
inflammation and stone formation which may increase 
dental caries (19 – 22). Beta2 agonists, and inhaled cortisol 
reduce secretion of saliva and increase dental caries, 
attrition and dental erosion (45, 46). This is consistent with 
findings from the present study. 

ICSs, the mainstay of asthma treatment, lead to a 
reduction in both airway inflammation and airway hyper-
responsiveness (29).  In the present study the majority 
of the patients with asthma (71.7%) used systemic 
medication and inhalation of cortisol, while 22.2% used 

inhalation medicine only. Patients diagnosed with asthma 
should be prescribed a short-acting, beta-2 agonist 
“rescue” inhaler (29). This is consistent with findings from 
the present study.  Previous studies revealed that the use 
of spacer with the MDI (an additional reservoir placed 
between the mouthpiece of the MDI and the mouth of the 
patient) or a valved holding chamber (VHC) (a reservoir 
with a one-way valve permitting airflow into, but not out 
of, the patient’s mouth) prior to inhalation increased the 
amount of inhaled medicine to different generations of the 
airways (31). However, in the present study, the majority 
of the patients did not use spacers with the inhalers 
(96%); and the majority of the patients use the inhalers 
PRN (72.7%). Previous studies revealed that clinical 
trials have shown that the “as-required,” or PRN, use 
of inhaled combinations of a corticosteroid and a rapid-
onset β2-agonist provides clinical advantages over the 
traditional PRN inhaled rapid-onset β2-agonists alone in 
patients with different degrees of asthma severity (32). In 
the present study most of the patients used the inhaler of 
β2-agonist only, once or twice per day (45.5% and 37.4% 
respectively). Dental practitioners should be aware of the 
correlation between asthma and oral health. They should 
educate their patients to follow precautionary measures to 
prevent adverse effects on oral tissues (42).  In the present 
study we found that 85% of the doctors did not advise the 
asthmatic patients to maintain oral hygiene.  

Conclusions

The majority of patients with asthma use inhalation therapy, 
but they do not use inhalers. Oral clinical disorders e.g. 
ulceration, pigmentation and candidiasis, in the tongue, 
buccal mucosa, and palate as well as xerostomia are 
significantly associated with inhalation therapy for asthma. 
Oral hygiene practice by patients with asthma was low. The 
health care practitioners should focus on health education 
of patients with inhalation therapy, about importance of 
proper practice of oral hygiene.  

Limitations of the study:  
This study was a convenient non-probability one, and used 
an online questionnaire so the representation of the data 
to the population can’t be assured. However, this was an 
exploratory study and showed no marked variations in the 
characteristics of the studied subjects, and the results are 
similar to those obtained globally. 
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