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Abstract: 

Periodontitis being an immuno-inflammatory disease can act as an aggravating factor for various systemic diseases. Therefore, it is of 
interest to document the prevalence of comorbidities among periodontitis and non-
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Table 2: Cross-tabulation of Co-morbidities between Group A and Group B; *p – value < 0.05 

Comorbidities Group A Group B P value 

(Non-periodontitis) (Periodontitis) 
Percentage Percentage 

Diabetes Mellitus 1.70% 4.60% 0.07 
Cardiovascular disorders 0.40% 0.80% 0.56 
Muscular skeletal disorders 2.50% 3.80% 0.43 
Respiratory disorders 0.40% 0.80% 0.56 
Hypertension 2.90% 3.30% 0.79 
Osteoporosis 0.00% 5.80% 0.0001* 
Cancer/Oncology 0.00% 0.00% n/a 
Allergies 1.30% 1.30% 1 
Gastric disorders 4.20% 5.40% 0.52 
Psychiatric disorders (excluding depression) 0.00% 0.40% 0.32 
Liver diseases 0.40% 0.40% 1 
Polycystic ovarian syndrome (PCOS) 1.70% 0.80% 0.41 
Neurological disorders 0.00% 0.00% n/a 
Inflammatory bowel disease 0.80% 0.80% 1 

Hypothyroidism 0.80% 2.10% 0.25 
Headache 1.30% 2.10% 0.48 
Eye disease 0.40% 0.40% 1 
ENT disease 0.80% 0.00% 0.16 
Kidney diseases 0.40% 0.40% 1 
Rheumatoid arthritis 0.00% 0.80% 0.16 
Depression 0.40% 0.40% 1 
COVID–19 complications 9.20% 12.10% 0.3 

 
Table 3: Comparison of Age, Gender, Body mass index, Occupation, and Habits (Alcohol consumption and smoking) in Group B with & without comorbidities *p-value < 

0.05 

    Comorbidities   

    No yes  P value  

    Row N % Row N %   
Age 20-30 82.50% 17.50% 0.318 

31-40 77.50% 22.50% 
41-55 72.50% 27.50% 

    Comorbidities   
    No Yes   
    Row N % Row N % 0.001* 

Sex Male 79.00% 21.00%   
Female 59.80% 40.20%   

  Comorbidities 0.0001* 
No Yes 

Row N % Row N % 
BMI Under weight 100.00% 0.00% 

Healthy 79.70% 20.30% 
Overweight 59.20% 40.80% 

Obese 0.00% 100.00% 
  Comorbidities 0.167 

No Yes 
Row N % Row N % 

Occupation Unemployed 60.50% 39.50% 
Unskilled worker 80.00% 20.00% 

Semi-skilled worker 100.00% 0.00% 
Skilled worker 73.10% 26.90% 

Clerical, shop-owner/farm 69.80% 30.20% 
Semi-professional 82.40% 17.60% 

Professional 78.60% 21.40% 
  Comorbidities   

No Yes   
Row N % Row N %   

        0.508 
  No 71.90% 28.10%   

Habit         

  Yes 67.30% 32.70%   

 
Table 4: Comparison of Plaque index, Clinical attachment loss (CAL) and Papillary bleeding index (PBI) in Group B with & without comorbidities; *p- value < 0.05 

  Comorbidities P value 

No Yes 
Row N % Row N % 

Plaque Excellent 0.00% 0.00% 0.002* 
Good 81.60% 18.40% 
Fair 65.00% 35.00% 
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Poor 47.10% 52.90% 
  Comorbidities 0.010* 

No Yes 
Row N % Row N % 

CAL No PD/ Mild 0.00% 0.00% 
Moderate 81.80% 18.20% 

Severe 65.60% 34.40% 
  Comorbidities 0.001* 

No Yes 
Row N % Row N % 

PBI Very good 76.30% 23.70% 
Good 50.00% 50.00% 
Poor 50.00% 50.00% 

 
Results: 

Among patients in Group A, 22.5% of cases had comorbidities, 
whereas among those in Group B, 29.2% had comorbidities, as 
seen in Table 1. The two groups had no statistically significant 
difference in overall comorbidities (p=0.095). 88 comorbidities 
were found in non-periodontitis patients, whereas 123 were in 
periodontitis patients. There was a statistically significant 
difference in overall comorbidities between non-periodontitis 
and periodontitis groups (p=0.015). Table 2 shows the various 
co-morbidities in Group A and Group B. No case of osteoporosis 
was observed among patients without periodontitis, whereas 

5.8 among those with periodontitis. The difference was 
statistically significant (p = 0.0001). In cases of diabetes mellitus, 
cardiovascular disorders (CVD), musculoskeletal disorders, 
respiratory disorders, hypertension, gastric disorders, 
psychiatric disorders, hypothyroidism, headache, rheumatoid 
arthritis, and COVID-19 infection, the prevalence was higher in 
the periodontitis group. However, the difference was not 
statistically significant. The prevalence of PCOS and ENT was 
higher in the non-periodontitis group. However, the difference 
was not statistically significant. The prevalence of allergies, liver 
disease, inflammatory bowel disease, kidney, and depression 
did not differ significantly between the two groups.  
 
In Group B (periodontitis), 17.5% of patients aged 20-30, 22.5% 
among 31-40, and 27.5% in 41-55 years had comorbidities, as 
shown in Table 3. There was no statistically significant 
difference in the number of comorbidities with different age 
groups in periodontitis patients (p=0.051). In Group B 
(periodontitis), among males, 21.0%, and in females 40.2% cases 
had comorbidities. There was a statistically significant difference 
in the number of comorbidities (p=0.001). Among patients 
classified as underweight based on BMI, 0% had comorbidities. 
In the healthy category, 20.3% had comorbidities. For the 
overweight category, 40.8% had comorbidities. For the obese 
category, 100.0% had comorbidities. There was a statistically 
significant difference in the number of comorbidities according 
to BMI in periodontitis patients (p<0.0001). There was no 
statistically significant difference in the number of comorbidities 
according to the occupation (p=0.167) and various habits 
(p=0.508) in either group. 
 

Table 4 shows that among periodontitis patients with excellent 
plaque levels, none had comorbidities. In the good plaque levels, 
18.4% cases in fair plaque levels, 35% in poor plaque levels and 

52.9% cases had comorbidities. There was a statistically 
significant difference in the number of comorbidities according 
to plaque level in periodontitis patients (p=0.002). Among 
patients with no periodontal disease or mild clinical attachment 
loss (CAL), 0.0%; in the moderate, 18.2%, and for severe CAL, 
34.4% cases had comorbidities. There was a statistically 
significant difference in the number of comorbidities according 
to CAL in periodontitis patients (p=0.010). Regarding PBI in 
periodontitis patients, in the very good category, 23.7%; in the 
good, 50.0%, and in the poor PBI category, 50.0% of cases had 
comorbidities. There was a statistically significant difference in 
PBI between with and without comorbidities in periodontitis 
patients, (p=0.001). Group B (periodontitis), among patients with 
excellent plaque levels category, 0.0%, in good plaque levels; 
18.4%, in fair plaque levels, 35.0%, and with poor plaque levels, 
52.9% cases had comorbidities. There was a statistically 
significant difference in the number of comorbidities according 
to plaque level (p=0.002) 
 
Discussion: 

In this study, each patient filled out medical health 
questionnaires containing relevant questions about systemic 
diseases, verified by an interview with a dental professional to 
reduce the risk of bias. The validity of self-reported 
questionnaires has been investigated and has shown a good 
degree of validity. [11][12] In this study, Periodontitis patients 
with comorbidities were found to be more than the non-
periodontitis group, though it was not statistically significant 
(p=0.09). However, the number of comorbidities in periodontitis 
patients was found to be statistically significantly more than 
comorbidities in non-periodontitis patients. The difference in 
plaque indices and papillary bleeding index in the periodontitis 
group with co-morbidities was statistically significantly higher 
than in patients without co-morbidities. Thus, Poor oral hygiene 
increases the risk of the onset of systemic diseases. [13] The 
mean clinical attachment loss in the periodontitis group with co-
morbidities was higher than in periodontitis patients without co-
morbidities, and the result was statistically significant (p= 0.010). 
This revealed a linear pattern between the severity of 
periodontitis and the presence of one or more comorbidities. 
Periodontopathic bacteria trigger a local inflammatory response 
causing systemic effects that negatively affect the inflammatory 
disorders. [14] Results showed that there was a higher 
prevalence of osteoporosis among patients with periodontitis. 
Locally increased production of cytokines such as kappa β-
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ligand (RANKL), tumor necrosis factor (TNF-α), IL-6, and IL-1β 
by immune cells and osteoclasts in periodontitis can accelerate 
systemic bone resorption.[15]   Many researchers have proposed 
menopause as a risk factor for osteoporosis which is related to 
reduced estrogen, as more comorbidities seen in this study were 
found in female periodontitis patients. [16] 

 
The prevalence of diabetes mellitus, CVD, and hypertension was 
found to be higher in the periodontitis group than in the non-
periodontitis group, though the difference was non-significant. 
Similarly, a study in the Swedish population reported 44.3% of 
patients with CVD and 21.2% of diabetes mellitus in 
periodontitis patients which was significantly higher than in 
non-periodontitis patients.[17] Their sample size was 325 
periodontitis patients, comparable to this study. But the median 
age taken was higher i.e., 62 years, as compared to the median 
age of 37 years in this study; indicating that increased age could 
be the reason for finding a higher prevalence of CVD and 
diabetes in their study. Also, they had included hypertension 
under CVD, whereas it was taken separately in this study. There 
was no statistically significant difference in COVID-19 infection 
between the two groups, (p=0.300). No case of severe COVID 
complications was observed. The results were in contrast to a 
study, in which periodontitis was strongly associated with 
COVID-19 infection and three times more COVID-19 
complications. [18] Considering the BMI of patients with 
periodontitis, results suggested a significant association between 
obesity and comorbidities in periodontitis patients (p<0.0001). 
Tumor necrosis factor-α (TNF-α), one of many pro-inflammatory 
cytokines produced in periodontitis could be a crucial 
inflammatory cytokine encouraging obesity.[19] Therefore, 
dentists should be aware that overweight and obese periodontal 
patients should maintain good oral hygiene practices, as 
periodontitis can be considered as one of the causal factors of 
obesity. The outcome of this research disclosed that periodontitis 
increased the risk for various systemic diseases.   
 
Conclusion: 
Co-morbidity was prevalent in the periodontitis group (Group 
B). Poor oral hygiene with a higher plaque index, higher 
papillary bleeding index, increased clinical attachment loss and 

obesity showed a positive correlation with the increased number 
of comorbidities among periodontitis patients. 
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