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Abstract 

Objective: Our aim is to study the association between bronchial asthma (BA) and periodontitis in 

northern Jordan. 

Methods: A case-control study of 260 subjects; 130 with BA and 130 without BA (controls) were 

recruited from pulmonary clinics at a university hospital in northern Jordan. BA cases were physician-

diagnosed and subjects had been prescribed anti-asthma medications for ≥12 months. Periodontitis was 

defined as the presence of ≥ 4 teeth with ≥ 1 site with probing pocket depth (PPD) ≥ 4 mm and clinical 

attachment level (CAL) ≥ 3 mm. 
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Results: Mean age of participants was 45.3 years (range, 18-65) and 58.1% were females. Patients with 

BA had lower education and tended to live in rural areas. Periodontitis was present in 52 (40.0%) 

patients with BA and 26 (20.0%) in the control group, p<0.005. Binary logistic regression indicated 

patients with BA were more likely to have periodontitis than controls [adjusted odd ratio (OR) = 2.91, 

95% CI (1.39-6.11), p=0.005]. Patients with BA had higher percentage of sites with: PPD ≥ 3, CAL ≥ 3, and 

CAL ≥ 4 than controls, p < 0.05. The risk of periodontitis [OR = 5.27, 95% CI (1.59-17.51)] and CAL ≥ 3 

were higher in patients on oral corticosteroids compared to inhaled corticosteroids, p<0.05.  

Conclusions: Adult Jordanians with bronchial asthma are at higher risk of periodontitis. The risk differs 

by the type of treatment, being highest with oral corticosteroid use, and lowest with inhaled 

corticosteroids. Large and longitudinal studies are needed to better understand this significant 

association. 

Introduction 

 

Bronchial asthma (BA) is a respiratory disease characterized by chronic airway inflammation and 

expiratory airflow limitation1. The prevalence of asthma has been increasing across all ages, gender, and 

racial groups since the 1960s with more than 330 million people affected worldwide2. Periodontal 

diseases comprise a wide range of inflammatory conditions that affect the supporting structures of 

the teeth3. Chronic periodontitis is primarily an adult disease with accumulating evidence of 

association with systemic diseases, including diabetes, adverse pregnancy outcomes, chronic 

obstructive pulmonary disease, pneumonia, chronic kidney disease, rheumatoid arthritis, cognitive 

impairment, obesity, metabolic syndrome, and cancer4,5,6. 
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Oral health, including periodontal disease is a concern in patients with BA. The association between BA 

and periodontal disease may involve either pathological activation of the immune and inflammatory 

process, side effects of anti-asthma medications, or an interaction between them7,8,9. The effect of 

inhaled medications on oral health is the subject of debate and there is no conclusive statement on the 

role of anti-asthma inhalers in periodontal disease10,11. Population-based and case-control studies have 

shown that BA is associated with periodontitis12,13,14,15,16,17,18. A recent meta-analysis by Moraschini et al. 

strongly suggests a positive association between BA and periodontal disease19. However, studies were 

done in different populations and used various definitions of BA and periodontal disease.  

Periodontal disease appears to be common in northern Jordan; 70% had gingivitis and 5.5% had chronic 

periodontitis20. One study addressed the prevalence of BA in Jordan and showed that almost one in ten 

Jordanian children have BA21.  The association between these two common diseases has not been well 

addressed in the eastern Mediterranean region. Also, few studies in the adult population used well-

defined criteria of periodontitis. The purpose of this study was to describe the association between 

periodontitis and both BA and anti-asthma medications in pulmonary specialty clinics in northern 

Jordan. 

Methods: 

 

Study sample 

A case-control study was conducted over a 6-month period to examine the association between BA and 

periodontitis. Patients with BA were recruited from consecutive adult patients attending pulmonary 

specialty outpatient clinics at a university hospital in northern Jordan. The hospital is a 600-bed referral 

hospital for a population of 2.8 million (one third of Jordan’s population). BA cases were diagnosed by a 
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pulmonary consultant and had been on anti-asthma medications for at least 12 months. Subjects 

without any respiratory or chronic medical illnesses (controls) were recruited using a flyer in the 

pulmonary clinic inviting non-patient subjects with no known chronic or respiratory illnesses to 

participate in the study. 

Patients and controls were excluded if they had: other respiratory illness (BA patients) or any respiratory 

illness (controls), systemic disease that might affect the severity of periodontal disease such as immune-

deficiency and diabetes mellitus, complete edentulism, disease requiring prophylactic antibiotic, or a 

current asthma exacerbation (BA patients). Pregnant women, and patients under any periodontal or 

orthodontic treatment were also excluded.  

Recruited subjects were invited to complete the self-administered periodontal questionnaire and then 

underwent periodontal clinical examination. The questionnaire was specifically developed for this study 

and included sociodemographic items: age, gender, occupation, monthly income (low vs high), highest 

level of education (elementary school, high school, university degree), residency (urban vs rural), and 

smoking status (smoker vs non-smoker). It also included questions related to dental health: When was 

your last dental visit? Why was your last dental visit? Do you use dental aids? Do you regularly use 

mouth wash? Additionally, there were questions related to BA: How long have you had BA? What are 

your regular anti-asthma medications? Have you taken oral corticosteroids in the last 6 months? Does 

your dentist know that you have BA? Did you tell your dentist that you are taking anti-asthma 

medications? Do you believe that your oral health is related to having BA or taking anti-asthma 

medications? Lastly there were questions related to the exclusion criteria: Do you have a chronic 

respiratory illness? Do you have any chronic medical illness?  

 

 

 
 
 
 
 



5 

 

The list of anti-asthma medications for subjects with BA were also collected from their medical and 

pharmacy records and divided into three groups. Group 1: regular oral corticosteroids (OCS) or at least 

two short courses of OCS in the preceding 6 months; group 2: regular inhaled corticosteroids (ICS) with 

or without long-acting beta-2-agonists; and group 3: as-needed inhaled bronchodilators only [short-

acting beta-2-agonists (SABA)].  

Periodontal Examination 

All participants meeting the inclusion and exclusion criteria (BA=130) and (controls =130) were 

examined by the same examiner, who was blinded to the study groups. The oral hygiene and the 

periodontal status of all teeth, excluding third molars, were assessed using the plaque index of Silness & 

Loe and the gingival index of Loe & Silness22,23. Sterile dental mirrors and explorers were used to assess 

plaque accumulation and gingival status, and standardized periodontal probes were used to measure 

probing pocket depth and clinical attachment loss. The parameters were measured at six sites 

(mesiofacial, midfacial, distofacial, mesiolingual, midlingual and distolingual) per tooth using 

standardized Michigan 0 periodontal probes with Williams’s markings (Diatech, Switzerland). The means 

of pocket index (PI), gingival index (GI), plaque probing depth (PPD), and clinical attachment level (CAL) 

over all sites as well as percentages of sites with CAL of ≥ 3, CAL ≥ 4mm, PPD ≥ 3mm, and PPD ≥ 4 mm 

were calculated for each participant. Periodontitis was defined as the presence of ≥ 4 teeth with ≥ 1 site 

with PPD ≥ 4 mm and CAL ≥ 3 mm24. The American Academy of Periodontology task force identified a 

general guide for the “severity” of periodontitis based on CAL, and the “extent” of the disease by the 

percentage of affected sites using PPD and CAL measurements from all six sites per tooth25.  

Statistical Analyses: 
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The Statistical Package for Social Sciences software (SPSS Inc., version 23) was used for data processing 

and data analysis. A p-value of <0.05 was considered statistically significant for all performed analyses. 

Characteristics of subjects’ variables were described using frequency distribution for categorical 

variables and mean and standard deviation for continuous variables. Tests of significance between 

groups were carried out using Chi-square test for categorical variables (socio-demographics) and student 

t-test for continuous variables (age). Analysis of covariance (ANCOVA) adjusted for age, gender, income, 

highest education, residency, and smoking was used to study the association between study groups or 

anti-asthma medications groups, and the mean for the periodontal parameter: PI, GI, PPD, CAL, GR, 

number of missing teeth, and bleeding on probing and the percentage of surfaces with: PPD ≥3, PPD ≥ 4, 

PPD ≥ 5, CAL ≥ 3, CAL ≥ 4 and CAL ≥ 5. Binary logistic regression was conducted to determine the 

association between bronchial asthma or anti-asthma medications and periodontitis after adjusting for 

confounders (gender, age, plaque index, highest education, income, residency, number of missing teeth 

and smoking). Unadjusted and adjusted odds ratios (ORs) and their 95% confidence interval (CI) were 

calculated.  

This study was conducted in full accordance with the World Medical Association Declaration of Helsinki. 

The study was approved by the local institutional review board. 

 

Results  

 

Participant's Characteristics 

A total of 260 participants (BA = 130) and (controls = 130) were included in the analysis with a mean age 

of 45.3 years (range, 18-65 years), 58.1% were females. Patients with BA had lower education (p <0.005) 
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and tended to live in rural areas (p=0.032). The majority of patients with BA (88.5%) did not believe that 

BA or anti-asthma medications affect oral health, and 70.8% did not report having BA to their dentist. 

Table 1 shows the socio-demographic characteristics of participants according to study groups and 

periodontitis status. 

Periodontitis and Bronchial Asthma 

According to the study definition, 78 (30.0%) of all study subjects had periodontitis. Periodontitis was 

present in 52 (40.0%) patients with BA and 26 (20.0%) of controls, p<0.005. Table 2 shows the binary 

logistic regression models with unadjusted and adjusted odds ratios. Patients with BA were more likely 

to have periodontitis than the controls (adjusted OR = 2.91, 95% CI (1.39-6.11), p=0.005. Also, the risk of 

periodontitis was significantly increased in males (adjusted OR = 4.54) and with increasing age (OR = 

1.07), p < 0.005.  

Table 3 shows ANCOVA analysis comparing periodontal parameters (severity and extent of periodontal 

disease) between patients with BA and controls. Mean CAL score, mean gingival recession (GR) and 

number of missing teeth were higher in patients with BA than controls, p < 0.01. The percentage of sites 

with PPD ≥ 3mm, CAL ≥ 3, CAL ≥ 4, and bleeding on probing were higher in patients with BA compared 

with controls, p<0.01. 

  

Periodontitis and Anti-asthma medications 

Approximately half of patients with BA (44.6%) received regular ICS and 28.5% were on regular or 

intermittent OCS, while 26.9% were on inhaled bronchodilators (SABA). Periodontitis was more common 

in patients receiving OCS (56.8%) compared to those receiving ICS (24.1%), p=0.001, but there was no 
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significant difference between the ICS group and the SABA group (48.6%), p=0.487. Since SABA was used 

as a rescue medication with OCS or ICS, we compared between patients who received only OCS (n=6) 

and only ICS (n=15). None of the ICS group and 3 out of 6 of the OCS group had periodontitis. 

In binary logistic regression (Table 2), patients with BA who received OCS were more likely to have 

periodontitis compared with those who received ICS [adjusted OR = 5.27, 95% CI (1.59-17.51), p<0.005]. 

Table 4 shows details of ANCOVA analysis comparing various periodontal parameters among the groups 

of anti-asthma medications. Mean GR was the highest in the OCS group (p=0.001), but there were no 

significant differences among the groups for PD, CAL, number of missing teeth, and BOP. The “extent” of 

periodontal disease, using percentage of sites with CAL ≥ 3, was the highest in the OCS group, p=0.021, 

but there were no significant differences in the percentage of sites with CAL ≥ 4, CAL ≥ 5, PPD ≥ 3 and 

PPD ≥ 4. 

 

Discussion  

This study used a well-defined criteria for the diagnosis of periodontitis and included detailed 

measurement of periodontal parameters. Cases of BA were identified by a respiratory consultant and 

were on medications for at least 12 months. Our results showed a significant positive association 

between BA and periodontitis. Patients with BA were three times more likely to have periodontitis than 

controls, and “extent” and “severity” of periodontal disease were significantly higher in patients with 

BA. Moreover, patients on OCS were more likely to have periodontitis compared with those on ICS.  

Our results are consistent with previous studies that showed a positive association between BA and 

periodontal disease in the adult population. Two large population-based studies addressed the 

association between BA and periodontitis. The first was a large cross-sectional study from Korea that 
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used Community Periodontal Index to define periodontitis cases while BA was self-reported18. The main 

results showed that asthmatics are five times more likely to have periodontitis than controls in the 

general population. A population-based study from Taiwan studied the risk of periodontal diseases in 

patients with BA. The overall incidence of periodontal disease was 1.18 times higher in the asthmatic 

cohort, and the risk was even higher in asthmatics with frequent emergency visits17. This wide range of 

risk of association emphasizes the importance of the studied population, study design and case 

definitions when interpreting prevalence studies24. Similarly, case control studies in adults with BA 

showed a positive association with periodontal disease. Gomes-Filho et al. reported that the risk of 

periodontitis in patients with severe bronchial asthma increased by five times15. Severe asthma was 

identified according to the Global Initiative for Asthma guidelines and CAL, PD and BOP measurements 

were used to define periodontitis1,15. Two other studies from India showed that patients with BA had 

higher modified gingival index and higher CAL13,16. Yaghobee et al. reported several measurements in 

patients with BA and controls in Iran, where asthmatics had higher PI, GI, PBI, and PDI12. On the other 

hand, a large study in adolescents in the United States concluded that there was no association between 

BA and periodontal health in the adolescent population26. A study from Germany evaluated the 

association between periodontitis and respiratory allergies, including BA, and showed a weak but 

inverse relationship between respiratory allergies including BA and periodontitis27.  

A recent systematic review and meta-analysis of the association between BA and periodontal disease 

showed that patients with BA have higher gingival bleeding, PI, and gingival index19. The authors 

concluded that although cumulative data strongly suggests an association between the two diseases, 

there were important differences between the reviewed studies, with a wide range of case definitions of 

BA, and the use of different parameters to define periodontal disease. Their findings emphasized the 

need for more longitudinal studies to better describe this association19. Compared to studies in the 
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systemic review, the strengths of our study were the case-control design, inclusion of only pulmonary 

specialist-diagnosed BA cases, and utilization of periodontal parameters adopted by the American 

Academy of Periodontology to diagnose periodontitis and define its “severity” and “extent”25.  

This study also addressed the role of anti-asthma medications and showed that treatment with OCS is 

associated with increased risk and “extent” of periodontitis. Similarly, previous studies showed that 

patients with moderate to severe BA had higher CAL than patients with mild BA15.  Also, children with BA 

who were taking bronchodilators had higher risk of periodontal disease than those on ICS28. The severity 

of BA and regular use of inhaled medications appear to alter salivary flow and characteristics in children 

with BA29. An indirect factor could be the dryness of the mouth caused by some of the medications30. 

Ryberg et al. observed that the secretion rates of whole and parotid saliva decreased by 26% and 36% in 

asthmatics on medication when compared to the non-asthmatic control group31.  

Other studies have indicated that ICS is associated with increased levels of gingivitis and decrease in 

bone mineral density32,33.  Hanania et al. in their study showed that regular use of conventional doses of 

ICS by patients with asthma can suppress the adrenal function and decrease bone density in a dose-

related fashion33.  Systemic bone loss caused by these drugs, especially when high doses are used for a 

long time, may have an impact on the onset and progression of periodontal disease34. Individuals taking 

ICS, regardless of having BA, had a decreased salivary total IgA level10. It has been postulated that mouth 

breathing in patients with bronchial asthma leads to dehydration of alveolar mucosa which contributes 

to development of periodontitis8.  

The present study had a few limitations. Both BA subjects and controls were convenience samples 

recruited from a tertiary hospital in northern Jordan with inherent selection bias, consequently limiting 

the applicability of our findings to the general population in Jordan. Nonetheless knowledge of this 
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association is valuable in guiding the care of patients attending pulmonary specialty clinic.  Controls 

were a random sample of hospital non-patient visitors that were not age and gender matched. 

However, they did not have any chronic respiratory or medical illness, and we adjusted for their 

demographic differences in the analysis. 

This study described the association between periodontitis and major groups of anti-asthma 

medications, but it was not designed to account for the differences in delivery devices and inhaled 

molecules. There is a growing number of inhaler devices used to deliver an ever-increasing list of inhaled 

medications with variable drug delivery and deposition in the oropharyngeal area35. Most guidelines 

consider combination inhalers of CS and long-acting bronchodilators the standard therapy for most 

cases of BA1,36. Further complicating the issue, most dry powder inhalers are sugar-based while others 

like metered-dose inhalers are not37. Building on the observations in this study and previous reports, 

future studies are needed on the effects various inhaler devices, inhaled medications, and carrier 

molecule on periodontal health.  

Conclusions: Adult Jordanians with bronchial asthma are at higher risk of periodontitis. The risk differs 

by the type of asthma treatment, being highest with oral corticosteroids and lowest with inhaled 

corticosteroids. Large and longitudinal studies are needed to better understand this significant 

association. Meanwhile, health care providers of patients with bronchial asthma are encouraged to 

discuss this association with their patients and recommend regular periodontal health checks. 
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 Table 1: Socio-demographic characteristics of study participants (bronchial asthma and controls) and 

according periodontal status. 

 

 

Variable 

Study Groups 

 

Periodontitis 

Bronchial 

Asthma 

n=130 

Controls 

n=130 

p-value 

Yes 

n=78 

No 

n=182 

p-value 

Age (years) m±sd 46.43±12.24 44.18±11.85 0.134
a
 52.87±9.10 42.07±11.76 <0.005

a
 

Gender 

   Male  

 

56 (43.1) 

 

53 (40.8) 0.706
b
 

55 (70.5) 54 (29.7) 

< 0.005
b
 

   Female  74 (56.9) 77 (59.2) 23 (29.5) 128 (70.3) 

Income/month  

   ≤ 250 

 

43 (33.1) 

 

40 (30.8) 0.690
b
 

30 (38.5) 53 (29.1) 

0.139
b
 

   > 250 87 (66.9) 90 (69.2) 48 (61.5) 129 (70.9) 

Highest Education 

   Elementary school 

 

44 (33.9) 

 

23 (17.8) 

< 0.005
b
 

27 (34.6) 40 (22.1) 

0.006
b
 

   High school 57 (43.8) 58 (45.0) 38 (48.7) 77 (42.6) 

   University degree 29 (22.3) 48 (37.2) 13 (16.7) 64 (35.4) 

Residency  

   Urban  

 

116 (89.2) 

 

125 (96.2) 0.032
b
 

 

69 (88.5) 

 

172 (94.5) 0.086
b
 

   Rural  14 (10.8) 5 (3.8) 9 (11.5) 10 (5.5) 
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a Student t-test, b chi-square test 

 

 

Table 2. Results of unadjusted and adjusted binary logistic regression models of factors associated 

with periodontitis. 

Smoking status  

   Smoker  

 

31 (24.0) 

 

44 (34.2) 0.068
b
  

22 (28.6) 53 (29.4) 

0.888
b
 

   Non-smoker 98 (76.0) 84 (65.6) 55 (71.4) 127 (70.6) 

Variable 

Study Groups 

n=260 

 Anti-asthma Medications Groups 

n=130 

Unadjusted Model Adjusted Modela  Unadjusted Model Adjusted Modela 

OR (95% C.I.) p value OR (95% C.I.) p value  OR (95% C.I.) p value OR (95% C.I.) p value 

Bronchial asthma vs controls 2.67 (1.53-4.64) <0.005 2.91 (1.39-6.11)                    0.005  - - - - 

OCS vs ICSb - - - -  4.13 (1.70-10.00) 0.002 5.27 (1.59-17.51) 0.007 

Male gender 5.67 (3.17-10.14) <0.005 4.54 (2.13-9.68) <0.005  3.13 (1.51-6.49) 0.002 6.28 (1.77-22.33) 0.005 

Age (years) 1.10 (1.07-1.14) <0.005 1.07 (1.03-1.11) <0.005  1.06 (1.02-1.09) 0.001 1.03 (0.97-1.09) 0.332 

Plaque index 3.81 (2.37-6.11) <0.005 2.06 (1.18-3.58) 0.011  2.25 (1.31-3.85) 0.003 1.33 (0.62-2.85) 0.469 

Education - High school 0.731 (0.39-1.36) 0.325 1.07 (0.38-3.05) 0.895  1.13 (0.43-2.96) 0.799 0.45 (0.1-2.10) 0.306 

Education - University degree 0.30 (0.14-0.65) <0.005 0.87 (0.35-2.20) 0.769  1.11 (0.44-2.77) 0.828 0.70 (0.18-2.77) 0.612 

Low Income 1.52 (0.87-2.66) 0.14 1.52 (0.71-3.27) 0.285  1.30 (0.62-2.72) 0.494 1.33 (0.40-4.33) 0.646 

Rural Residency 2.24 (0.87-5.76) 0.093 0.38 (0.10-1.38) 0.177  3.06 (0.96-9.71) 0.058 3.03 (0.58-15.82) 0.188 

Number of missing teeth 1.15 (1.09-1.22) <0.005 1.08 (1.00-1.15) 0.043  1.15 (1.07-1.23) <0.001 1.11 (1.00-1.24) 0.062 
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a Adjusted for all variables in the model 

b OCS: oral corticosteroids, ICS: inhaled corticosteroids 

 

 

Table 3: Analysis of covariance (ANCOVA) of the mean (SD) scores of periodontal parameters between 

bronchial asthma and controls. 

 

 

Periodontal Parameters 

 

Bronchial Asthma 

n=130 

 

Controls 

n=130 

 

p-valuea 

Plaque Index 1.66 (0.73) 1.57 (0.66) 0.301 

Gingival Index 1.66 (0.54) 1.58 (0.53) 0.262 

Plaque Probing Depth (PPD) 2.06 (0.23) 2.02 (0.08) 0.195 

Clinical Attachment Level (CAL) 2.35 (0.60) 2.14 (0.27) 0.011 

Gingival Recession 0.31 (0.51) 0.12 (0.24) 0.007 

Number of missing teeth  5.39 (6.11) 2.98 (3.80) <0.001 

Bleeding on probing 21.2 (15.00) 19.9 (13.60) 0.010 

Percentage of sites with 

  PPD ≥ 3 5.05 (14.52) 0.62 (2.56) 0.012 

Smoking 1.04 (0.58-1.88) 0.888 1.61 (0.75-3.47) 0.224  0.90 (0.39-2.06) 0.803 0.50 (0.13-1.95) 0.316 
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  PPD ≥ 4 1.18 (6.96) 0.07 (0.55) 0.332 

  PPD ≥ 5 0.17 (1.91) 0.00 (0.00) 0.596 

  CAL ≥ 3 21.9 (31.60) 10.1(18.4) 0.009 

  CAL ≥ 4 9.61 (20.10) 2.79 (7.70) 0.014 

  CAL ≥ 5 2.98 (10.56) 0.70 (3.33) 0.213 

aAdjusted for age, gender, income, highest education, residency and smoking. 

 

 

Table 4. Analysis of covariate (ANCOVA) of the mean (SD) scores of periodontal parameters among 

different groups of anti-asthma medications. 

Periodontal parameters 

Group of Anti-Asthma Medications 

 

P-valuea 

Oral 

Corticosteroids 

n=37 

Inhaled 

Corticosteroids 

n=58 

Bronchodilators 

(SABA)b 

n=35 

Probing depth (PD) 2.05 (0.114)  2.04 (0.97) 2.12 (0.40) 0.337 

Clinical attachment level (CAL) 2.53 (0.68) 2.21 (0.46) 2.40 (0.69) 0.071 

Gingival recession 0.53 (0.65) 0.18 (0.40) 0.28 (0.40) 0.001 

Missing teeth  7.10 (6.83) 3.98 (5.48) 5.91 (5.90) 0.122 

Bleeding on probing 24.4 (20.70) 17.8 (18.3) 23.4 (21.40) 0.188 

Percentage of sites with: 

   PD ≥ 3 4.74 (10.0) 3.56 (9.51) 7.85 (23.0) 0.646 

   PD ≥ 4 0.85 (3.51) 0.06 (0.49) 3.40 (12.8) 0.186 

   PD ≥ 5 0.00 (0.00) 0.00 (0.00) 0.62 (3.67) 0.153 
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   CAL ≥ 3 32.7 (37.40) 14.4 (25.70) 22.9 (31.40) 0.021 

   CA L≥ 4 15.1 (23.00) 5.27 (15.90) 11.00 (21.80) 0.097 

   CAL ≥ 5 4.89 (13.00) 1.60 (7.71) 3.23 (11.70) 0.474 

 

a Adjusted for age, gender, income, highest education, residency and smoking 

b SABA: Short acting beta-2 agonist 

 

References  

                                                           

1 2017 GINA Report, Global strategy for asthma management and prevention. [Internet] 

Available at: http://ginasthma.org/. Accessed: November 17, 2017. 

2 The Global Asthma Report 2014. Global asthma network. [Internet] Available at: 

http://www.globalasthmareport.org. Accessed: November 20, 2017. 

3 Kinane DF, Stathopoulou PG, Papapanou PN. Periodontal diseases. Nat Rev Dis Primers. 

2017:3:17038. 

4 Sanz M, Korman M, Working group 3 of the joint EFP/AAP workshop. Periodontitis and adverse 

pregnancy outcomes: consensus report of the Joint EFP/AAP Workshop on Periodontitis and Systemic 

Diseases. J Periodonol. 2013;84(Suppl 4):S164-169. 

5 Offenbacher S, Beck JD, Moss K, et al. Results from the periodontitis and vascular events (PAVE) study: 

a pilot multicentered, randomized, controlled trial to study effects of periodontal therapy in a secondary 

prevention model of cardiovascular disease. J Periodontol. 2009; 80(2):190-201. 

 

 

 

 
 
 
 
 

http://ginasthma.org/
http://www.globalasthmareport.org/


17 

 

                                                                                                                                                                                           

6 Moodley A, Wood NH, Shangase SL. The relationship between periodontitis and diabetes: A brief 

review. SADJ. 2013;68(6):260-264. 

7 Noorudeen A. M., Mohammed Shereef. Relationship between periodontal disease and respiratory 

diseases. IJCDS. 2012;3(2):28-31. 

8 Hyyppä T. Studies of immunologic and inflammatory factors in saliva in patients with asthma and in 

patients with periodontitis. J Clin Periodontol. 1981;8(6):500-507. 

9 Ryberg M, Möller C, Ericson T. Saliva composition and caries development in asthmatic patients 

treated with beta 2-adrenoceptor agonists: a 4-year follow-up study. Scand J Dent Res. 1991;99(3):212-

218. 

10 Thomas MS, Parolia A, Kundabala M, Vikram M. Asthma and oral health: A review. Aust Dent J. 

2010;55(2):128-133. 

11 Fukushima C1, Matsuse H, Saeki S, Kawano T, Machida I, Kondo Y, Kohno S. Salivary IgA and oral 

candidiasis in asthmatic patients treated with inhaled corticosteroid. J Asthma. 2005;42(7):601-614. 

12 Yaghobee S, Paknejad M, Khorsand A. Association between asthma and periodontal diseases. J Dent 

(Tehran). 2008;5(2):47-51. 

13 Mehta A, Sequeira PS, Sahoo RC, Kaur G. Is bronchial asthma a risk factor for gingival diseases? N Y 

State Dent J. 2009;75(1):44–46. 

14 Stensson M, Wendt LK, Koch G, Oldaeus G, Ramberg P, Birkhed D. Oral health in young adults with 

longterm, controlled asthma. Acta Odontol Scand. 2011;69(3):158–164. 

 

 

 

 
 
 
 
 



18 

 

                                                                                                                                                                                           

15 Gomes-Filho IS, Soledade-Marques KR, Seixas da Cruz S, et al. Does periodontal infection have an 

effect on severe asthma in adults? J Periodontol. 2014;85(6):179-187. 

16 Uppal RS, Brar R, Goel A. Association between asthma and chronic periodontitis: a clinical study. Pak 

Oral Dental J. 2015:35(3):448-451. 

17 Shen TC, Chang PY, Lin CL, et al. Risk of periodontal disease in patients with asthma: a nationwide 

population-based retrospective cohort study. J Periodontol. 2017;88(8):723-730.  

18 Lee SW, Lim HJ, Lee E. Association between asthma and periodontitis: results from Korean national 

health and nutrition examination survey. J Periodontol. 2017;88(6):575-581. 

19 Moraschini V1, de Albuquerque Calasans-Maia J2, Diuana Calasans-Maia M3. 

Association between asthma and periodontal disease: a systematic review and meta-

analysis. J Periodontol. 2017;Sep 5:1-20. 

20 Ababneh KT, Abu Hwaij ZM, Khader YS. Prevalence and risk indicators of gingivitis and periodontitis in 

a multi-centre study in North Jordan: a crosssectional study. BMC Oral Health. 2012;12:1. 

21 Abu-Ekteish F, Otoom S, Shehabi I. Prevalence of asthma in Jordan: comparison between Bedouins 

and urban schoolchildren using the International Study of Asthma and Allergies in Childhood phase III 

protocol. Allergy Asthma Proc. 2009;30(2):181-185. 

 

22 Löe, H. The Gingival Index, the Plaque Index and the Retention Index Systems. J Periodontol. 

1967;38(6):610-616. 

 

 

 

 
 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Moraschini%20V%5BAuthor%5D&cauthor=true&cauthor_uid=28871892
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Albuquerque%20Calasans-Maia%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28871892
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diuana%20Calasans-Maia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28871892
https://www.ncbi.nlm.nih.gov/pubmed/28871892


19 

 

                                                                                                                                                                                           

23 Marks RG, Magnusson I, Taylor M, Clouser B, Maruniak J, Clark WB. Evaluation of reliability and 

reproducibility of dental indices. J Clin Periodontol. 1993;20(1):54-58. 

 

24 Page RC1, Eke PI. Case definitions for use in population-based surveillance of periodontitis. J 

Periodontol. 2007;78(Suppl 7):1387-1399. 

 
25 Geurs, N & Iacono, Vincent & Krayer, Joe & Mealey, Brian & Paquette, D & Pearson, B & Rosen, Paul & 

Sabatini, R & Schweinebraten, M. (2015). American Academy of Periodontology Task Force Report on 

the Update to the 1999 Classification of Periodontal Diseases and Conditions. Journal of Periodontology. 

2015;86(7):835-838. 

26 Shulman JD1, Nunn ME, Taylor SE, Rivera-Hidalgo F. The prevalence of periodontal-related changes in 

adolescents with asthma: results of the Third Annual National Health and Nutrition Examination Survey. 

Pediatr Dent. 2003;25(3):279-284. 

27 Friedrich N, Völzke H, Schwahn C, Kramer A, Jünger M, Schäfer T, John U, Kocher T. 

Inverse association between periodontitis and respiratory allergies. Clin Exp 

Alergy.   2006;36(4):495-502. 

28 Shashikiran N. D.A, Reddy V. V. S.B, Krishnam Raju P. Effect of antiasthmatic medication on dental 

disease. J Indian Soc Pedod Prev Dent. 2007;25(2):65-68. 

 

 

 

 
 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Page%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=17608611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eke%20PI%5BAuthor%5D&cauthor=true&cauthor_uid=17608611
https://www.ncbi.nlm.nih.gov/pubmed/17608611
https://www.ncbi.nlm.nih.gov/pubmed/17608611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shulman%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=12889707
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nunn%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=12889707
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=12889707
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rivera-Hidalgo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12889707
https://www.ncbi.nlm.nih.gov/pubmed/12889707
https://www.ncbi.nlm.nih.gov/pubmed/16630155
https://www.ncbi.nlm.nih.gov/pubmed/16630155


20 

 

                                                                                                                                                                                           

29 Alaki SM, Ashiry EA, Bakry NS, Baghlaf KK, Bagher SM. The effects of asthma and 

asthma medication on dental caries and salivary characteristics in children. Oral Health 

Prev Dent. 2013;11(2):113-120. 

30 Johansson I, Ericson T. Saliva composition and caries development during protein deficiency and 

beta-receptor stimulation or inhibition. J Oral Pathol. 1987;16(3):145-149. 

31 Ryberg M, Mo¨ ller C, Ericson T. Effect of beta 2-adrenoceptor agonists on saliva proteins and dental 

caries in asthmatic children. J Dent Res. 1987;66(8):1404-1406. 

32 Jones G, Posonby AL, Smith BJ, Carmichael A. Asthma, inhaled corticosteroid use, and bone mass in 

prepubertal children. J Asthma. 2000;37(7):603-611. 

33 Hanania NA, Chapman KR, Sturtridge WC, Szalai JP, Kesten S. Dose-related decrease in bone density 

among asthmatic patients treated with inhaled corticosteroids. J Allergy Clin Immunol. 1995;96 (5 Pt 

1):571-579. 

34 Wactawski-Wende J. Periodontal diseases and osteoporosis: association and mechanisms. Ann 

Periodontol. 2001;6(1):197-208. 

35 Islam N1, Gladki E. Dry powder inhalers (DPIs)--a review of device reliability and innovation.  Int J 

Pharm. 2008;360(1-2):1-11. 

 

36Ankerst J. Combination inhalers containing inhaled corticosteroids and long-acting beta2-agonists: 

improved clinical efficacy and dosing options in patients with asthma. J Asthma. 2005;42(9):715-724. 

37 Steckel H, Bolzen N. Alternative sugars as potential carriers for dry powder inhalations. Int J Pharm. 

2004;270(1-2):297-306. 

 

 

 

 
 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Alaki%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=23534042
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ashiry%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=23534042
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bakry%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=23534042
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baghlaf%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=23534042
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bagher%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=23534042
https://www.ncbi.nlm.nih.gov/pubmed/23534042
https://www.ncbi.nlm.nih.gov/pubmed/23534042
https://www.ncbi.nlm.nih.gov/pubmed/?term=Islam%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18583072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gladki%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18583072
https://www.ncbi.nlm.nih.gov/pubmed/18583072
https://www.ncbi.nlm.nih.gov/pubmed/18583072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ankerst%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16316864
https://www.ncbi.nlm.nih.gov/pubmed/16316864


21 

 

                                                                                                                                                                                           

 

 

 

 
 
 
 
 


