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            Abstract

            
               
Background: Health related quality of life is attaining more attention and is considered as an important marker of patients’ perception
                  of disease. The impact of oral diseases on the oral health related quality of life (OHRQL) is of immense importance, but very
                  few studies exist on the impact of periodontitis on quality of life. 
               

               Aim: This study was aimed to find out the relationship between periodontitis and OHRQL.
               

               Setting and Design: A cross sectional survey was conducted at the outpatient Department of Periodontics, Government Dental College, Thiruvananthapuram,
                  Kerala among 158 patients presented with periodontitis who satisfied the inclusion criteria.
               

               Materials and Methods: Data collection was done by using a proforma for recording age, gender and socioeconomic status. Clinical periodontal parameters
                  such as clinical attachment loss (CAL), probing pocket depth (PPD), simplified oral hygiene index (OHI-S), gingival index
                  (GI) using UNC 15 probe were examined. OHRQL was assessed using the Malayalam version of OHIP-14.
               

               Statistical analysis: Descriptive statistics were used to describe quantitative and qualitative variables. Association between periodontitis and
                  OHRQL was analysed using Spearman’s correlation coefficient. Severity of periodontitis and OHRQL and each domains of quality
                  of life and was determined using Kruskal-Wallis test.
               

               Results: There is statistically significant association of OHRQL with CAL (r=0.16; p= 0.04). Other periodontal parameters (PPD, OHIS
                  and GI) depicted a very weak positive correlation with OHRQL but none was statistically significant (r=0.15, p=0.07; r=0.13,
                  p=0.10 and r=0.14, p=0.08 respectively). There is no statistically significant association between severity of periodontitis
                  and OHRQL (p=0.24). The maximum affected domains are physical pain, psychologic discomfort and physical disability among the
                  seven domains.
               

               Conclusion: Periodontitis have a definite impact on the OHRQL of this selected population. The perception of OHRQL can vary with difference
                  in cultural background and between individuals. Further long term studies with a larger sample size and comparison with a
                  healthy periodontium is necessary to validate the results.
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               Introduction

            Health-related quality of life (HRQL) is a complex and multidimensional construct composed of a set of concepts. It refers
               to an individual's perception of their own physical and mental health, and their ability to react to factors in the physical
               and social environment.1 This is now recognized as a valid parameter in patient assessment in nearly every area of physical and mental healthcare,
               including oral health. Any disease that could interfere with the activities of daily life may have an adverse effect on the
               general quality of life. 2 The extent to which oral conditions disrupt normal social role functioning, leading to major behavioural changes are known
               as socio dental indicators or oral health-related quality of life (OHRQL) measures. Specifically, it includes how oral health
               affects a person’s functioning, such as chewing, biting, and speaking; experiences of pain/discomfort; and psychologic and
               social well-being. A very few studies had incorporated social indicators to account for the consequences of oral diseases
               which led Cohen and Jago to propose the use of socio-dental indicators. 3 Any measure of health should assess not just the presence or absence of disease, but also the social and emotional aspects
               of health from the perspective of patient. A paradigm shift from a treatment-centric approach to a patient-centric approach
               is desired to provide a more holistic model of care for the patients. 4 To date, there is no universal agreement on the definition of oral health-related quality of life (OHRQL); however, consensus
               maintains that OHRQL is a subjective construct and best reported from the patient’s perspective. A range of measures have
               been developed and validated to measure the OHRQL in the recent years and one of the most widely used is the Oral Health Impact
               Profile (OHIP). 5 OHIP intends to assess the ‘social impact’ of oral disorders, that is, the dysfunction, discomfort and disability caused by
               these conditions. The original, long form instrument measures how oral health affects individuals’ quality of life using 49
               questions. The short form, consisting of 14 questions (OHIP-14), has emerged as a powerful tool in the assessment of oral
               health–related quality of life. 6 The dental patient-reported outcomes measures (dPROM) with the most available validated language versions is OHIP with its
               several versions 7 and is a better instrument to reach its target audience. Periodontal disease produces a wide range of clinical signs and
               symptoms through inflammation and destruction of the periodontium. The prevalence of periodontitis in India is more than 50%
               8 and that of Kerala is 63.5%. 9 As age increases the prevalence of periodontitis becomes greater than 70%. The mild to moderate form of chronic periodontitis
               is the most common, with prevalence estimates ranging from 13% to 57%.10, 11, 12 Severe periodontitis affects 5% to 15% of the general population 13 and is considered to be a major oral health problem. 14 The impact of periodontitis on quality of life has received relatively little attention. This may be due to the few symptoms
               experienced by periodontal patients in the early stages of the disease, in contrast to other oral diseases and conditions.
               15 Studies showed that periodontal disease has an effect on OHRQL in adults which is a negative impact. 16, 17, 18 A correlation between extent and/or severity of periodontal disease and poorer OHRQL has been demonstrated in various studies.
               19, 20 Tooth loss, which is the likely endpoint of untreated periodontal disease, has also conclusively been reported to impair
               OHRQL.21  In recent times, the importance of periodontal care has also focused on associations between periodontal health and general
               health, such as cardiovascular disease, respiratory diseases and diabetes. In 2013, LS- Al Harthi et al. in a systematic review
               stated that six of the seven studies reported a negative impact of periodontitis on OHRQL. 22 Among these seven studies the study by Marino et al. in 2008 showed no direct association between periodontal status and
               mean OHIP score. 23 Haag et al. 24 in 2017 in a systematic review observed mixed and inconclusive findings regarding the direction of association between periodontal
               disease and health-related quality of life. In 2020 Fuller et al. 25 stated that patients with periodontitis have worse OHRQL outcomes when compared to periodontally healthy patients, and these
               differences were large and clinically meaningful. These studies help to recognize unmet needs regarding periodontal disease
               and the need to raise the awareness of periodontal disease among the general public. 26 Such studies are not reported to date in this population of Kerala. Hence, this study was conducted to assess the effect
               of periodontitis and gingivitis on OHRQL using OHIP-14.
            

         

         
               Materials and Methods

            
                  Study Subjects

               A descriptive study was conducted among patients aged above 18 years attending the Out Patient Department of the Periodontics,
                  Government Dental College, Thiruvanathapuram, Kerala. The duration of the study was one year (November 2016- October 2017).
                  All participants gave written informed consent and the study protocol was reviewed and approved by the Institutional Ethics
                  Committee, Government Dental college, Thiruvananthapuram, IEC certificate number IEC/R/07/2015/DCT/dtd 1/12/2015 dated 01/12/2015.
               

               Inclusion criteria were individuals above 18 years of age with periodontitis who are willing to participate in this study
                  and individuals with at least 6 natural teeth. Exclusion criteria were pregnant and lactating individuals and patients with
                  uncontrolled systemic diseases, who need emergency care and antibiotic coverage before probing. 
               

               The Sample size was estimated using the formula  
                     
                        n
                        =
                        
                           
                              Z
                              
                                 
                                    
                                       α
                                       2
                                    
                                    S
                                 
                                 2
                              
                           
                           
                              d
                              2
                           
                        
                      with a precision of one unit and obtained a value of 149.10 which is rounded to be 150.27 
               

            

            
                  Data Collection

               It was done using a proforma. The proforma was having three components. First part contains sociodemographic variables. The
                  second part is the clinical examination and the third part is the measurement of OHRQL. 
               

            

            
                  Patient Characteristics

               The sociodemographic variables included age, gender, education, occupation and monthly income. Socioeconomic status is recorded
                  based on Kuppuswamy scale 1972 updated with 2015 Consumer Price Index for Industrial Workers (CPI-IW). It is the total score
                  obtained by adding the scores of education, occupation and income. It has five classes- lower, upper lower, lower middle,
                  upper middle and upper. 

            

            
                  Clinical Examination

               This contains the periodontal status (simplified oral hygiene index, gingival index, mean periodontal probing depth and mean
                  clinical attachment loss) and complete periodontal examination under proper illumination. Patients with attachment loss are
                  considered as periodontitis cases and those without attachment loss but with bleeding on probing were considered as gingivitis.
                  Clinical measurements were made to record the following parameters such as Simplified oral hygiene index (OHIS)- Greene &
                  Vermillion, 1964; Gingival Index (GI)- Loe and Silness, 1963; Clinical attachment loss and Mean Periodontal Probing Depth.
                  The probe was inserted parallel to the long axis of the tooth and ‘walked’ circumferentially around each tooth to detect the
                  areas of deepest penetration. As the resistance to further penetration was noted, readings were recorded to the nearest millimetre.
               

            

            
                  Oral health-related quality of life

               The third part contains the questionnaire consisting of OHIP-14 (Table  1) for measuring the OHRQL. Both English and Malayalam version (Figure  1) was made available. Questions were answered on a Likert scale, 0=Never; 1= Hardly Ever; 2= Occasionally; 3= Fairly often;
                  4= Very Often. It consists of 7 domains with 2 questions in each domain. Each question carries a minimum score of 0 and a
                  maximum score of 4 and has a total score of 56. 
               

               The Malayalam version of OHIP-14  was derived. The translation and back translation of OHIP-14 were done by experts well versed
                  in Malayalam and English. The questionnaire was then subjected to face and content validation. Based on the changes proposed
                  by the experts during content validation, the wording was changed slightly to improve the level of understanding. Then Pilot
                  testing was done on 20 patients above 18 years in OPD of Department of Periodontics, GDC Thiruvananthapuram. The questionnaires
                  were administered as a face-to-face interview.
               

            

            
                  Statistical analysis

               Data were analysed using statistical package for social sciences (SPSS version 16). Descriptive statistics were used to describe
                  quantitative and qualitative variables association between periodontitis and OHRQL was analysed using Spearman’s correlation
                  coefficient. Severity of periodontitis and OHRQL and each domains of quality of life and was determined using Kruskal-Wallis
                  test.
               

               

               
                     
                     Figure 1

                     Malayalam Version of OHIP-14 Questionnaire

                  
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/fcbd7253-32d0-4de8-b215-a29e0947fcbe/image/423255bc-022f-426f-b24c-3e547ca0997c-uimage.png]

               

               
                     
                     Table 1

                     OHIP-14 Questionnaire
                     

                  

                  
                        
                           
                              	
                                 
                              
                               Domain

                              
                           
                           	
                                 
                              
                               Sl.No

                              
                           
                           	
                                 
                              
                              
                                 Question
                                 
                              

                              
                           
                           	
                                 
                              
                               Score

                              
                           
                        

                        
                              	
                                 
                              
                              Functional limitation 

                              
                           
                           	
                                 
                              
                               1

                              
                           
                           	
                                 
                              
                               Have you had trouble pronouncing any words because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4=Very Often)

                              
                           
                        

                        
                              	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                              Have you felt that your sense of taste has worsened because of problems with your teeth  or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                              Physical pain 

                              
                           
                           	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                              Have you had painful aching in your mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly Ever, 2=

                              
                              Occasionally, 3= Fairly often 4= Very Often)

                              
                           
                        

                        
                              	
                                 
                              
                               4

                              
                           
                           	
                                 
                              
                               Have you found it uncomfortable to eat any foods because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                               (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               Psychologic discomfort

                              
                           
                           	
                                 
                              
                               5

                              
                           
                           	
                                 
                              
                              Have you been self-conscious became of your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               6

                              
                           
                           	
                                 
                              
                              Have you felt tense because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               Physical disability

                              
                           
                           	
                                 
                              
                               7

                              
                           
                           	
                                 
                              
                              Has been your diet been unsatisfactory because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               S

                              
                           
                           	
                                 
                              
                               Have you had to interrupt meals because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                              Psychologic disability

                              
                           
                           	
                                 
                              
                               9

                              
                           
                           	
                                 
                              
                              Have you found it difficult to relax because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               10

                              
                           
                           	
                                 
                              
                               Have you been a bit embarrassed because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               Social disability

                              
                           
                           	
                                 
                              
                               11

                              
                           
                           	
                                 
                              
                              Have you been a bit irritable with other people because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly ever; 2=

                              
                              Occasionally, 3= Fairly often; 4=

                              
                              Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               12

                              
                           
                           	
                                 
                              
                               Have you bad difficulty doing your usual jobs because of problems with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly Ever, 2=

                              
                              Occasionally, 3= Fairly often; 4= Very Often)

                              
                           
                        

                        
                              	
                                 
                              
                               Handicap

                              
                           
                           	
                                 
                              
                               13

                              
                           
                           	
                                 
                              
                              Have you felt that life in general was less satisfying because of problem with your teeth  or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly Ewer, 2=

                              
                              Occasionally, 3= Fairly often 4= Very Often) 

                              
                           
                        

                        
                              	
                                 
                              
                               14

                              
                           
                           	
                                 
                              
                              Have you been totally unable to function because of problem with your teeth or mouth?

                              
                           
                           	
                                 
                              
                              (0=Never; 1= Hardly Ever, 2=

                              
                              Occasionally, 3= Fairly often 4= Very Often) 

                              
                           
                        

                     
                  

               

            

         

         
               Results

            A total of 158 patients were enrolled in this study. Patients with attachment loss are considered as periodontitis cases and
               those without attachment loss but with bleeding on probing were considered as gingivitis. The reliability of the pilot tested
               questionnaire was assessed and obtained a good result since its value is more than 0.7. ICC was statistically significant.
               
            

            
                  
                  Table 2

                  Mean of different variables.

               

               
                     
                        
                           	
                              
                           
                           
                               Variables
                              
                           

                           
                        
                        	
                              
                           
                            Mean±SD

                           
                        
                     

                     
                           	
                              
                           
                            Age

                           
                        
                        	
                              
                           
                            42.4±10.6

                           
                        
                     

                     
                           	
                              
                           
                            CAL

                           
                        
                        	
                              
                           
                            3.16±0.89

                           
                        
                     

                     
                           	
                              
                           
                            PPD

                           
                        
                        	
                              
                           
                            2.86±0.73

                           
                        
                     

                     
                           	
                              
                           
                            Oral hygiene status

                           
                        
                        	
                              
                           
                            2.3±0.9

                           
                        
                     

                     
                           	
                              
                           
                            Gingival status

                           
                        
                        	
                              
                           
                            1.5±0.3

                           
                        
                     

                  
               

            

            The mean age of 158 patients is 42.4±10.6 with the lowest age 18 and highest 70. The socioeconomic status in this study which
               was recorded according to Kuppuswamy Scale1972 updated with 2015 CPI (IW) had four classes- upper lower, lower middle, upper
               middle and upper. There were no patients who belong to lower class. 
            

            
                  
                  Figure 2

                  Bar chart of SES distribution

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/7d51299e-f626-403d-967b-30e9c871a998image1.png]

            Patients with chronic periodontitis were 153 and the rest 5 of them were having aggressive periodontitis according to the
               1999 Consensus Classification.28  According to AAP guidelines,29  subjects were categorized into mild periodontitis (1-2mm CAL), moderate periodontitis (3-4 mm CAL), severe periodontitis
               (≥5mm CAL) based on severity.
            

            
                  
                  Table 3

                  Distribution of severity.

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Frequency

                           
                        
                        	
                              
                           
                            Percent

                           
                        
                     

                     
                           	
                              
                           
                            Mild

                           
                        
                        	
                              
                           
                            44

                           
                        
                        	
                              
                           
                            27.85

                           
                        
                     

                     
                           	
                              
                           
                            Moderate

                           
                        
                        	
                              
                           
                            100

                           
                        
                        	
                              
                           
                            63.29

                           
                        
                     

                     
                           	
                              
                           
                            Severe

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            8.86

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            158

                           
                        
                        	
                              
                           
                            100

                           
                        
                     

                  
               

            

            The OHRQL was measured using OHIP-14 questionnaire which consists of 7 domains with 2 questions in each domain (Table  1). Each question carries a minimum score of 0 and a maximum score of 4 and has a total score of 56. 
            

            
                  
                  Table 4

                  Distribution of mean and median of each domain.

               

               
                     
                        
                           	
                              
                           
                            Domains

                           
                        
                        	
                              
                           
                            Mean ± SD

                           
                        
                        	
                              
                           
                                  Median

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.81 ±1.49

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            5.11±1.63

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            4.46±1.98

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            4.41±2.22

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            2.99±2.30

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            3.50±2.24

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            1.81±1.75

                           
                        
                        	
                              
                           
                            1.5

                           
                        
                     

                  
               

            

            

            
                  
                  Figure 3

                  The median of domains in relation to the total OHRQL scores

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/7d51299e-f626-403d-967b-30e9c871a998image2.png]

            In the present study the domains 2, 3 and 4 were the most affected which implies that periodontitis has caused physical pain,
               psychologic discomfort and physical disability. The least affected domain is domain 1; Functional limitation.
            

            
                  
                  Table 5

                  Distribution of mean, median and mode of OHRQL score obtained in mild, moderate and severe groups.

               

               
                     
                        
                           	
                              
                           
                            Severity

                           
                        
                        	
                              
                           
                            N

                           
                        
                        	
                              
                           
                            Mean ± SD

                           
                        
                        	
                              
                           
                            Median

                           
                        
                        	
                              
                           
                            Mode

                           
                        
                        	
                              
                           
                            Minimum

                           
                        
                        	
                              
                           
                            Maximum

                           
                        
                     

                     
                           	
                              
                           
                            Mild

                           
                        
                        	
                              
                           
                            44

                           
                        
                        	
                              
                           
                            21.45±9.74

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            45

                           
                        
                     

                     
                           	
                              
                           
                            Moderate

                           
                        
                        	
                              
                           
                            100

                           
                        
                        	
                              
                           
                            23.26±9.77

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            47

                           
                        
                     

                     
                           	
                              
                           
                            Severe

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            26.93±11.76

                           
                        
                        	
                              
                           
                            27

                           
                        
                        	
                              
                           
                            27

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            51

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            158

                           
                        
                        	
                              
                           
                            23.08±9.98

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            51

                           
                        
                     

                  
               

            

            
                  
                  Table 6

                  Correlation of OHRQL and periodontitis using different variables

               

               
                     
                        
                           	
                              
                           
                            OHRQL

                           
                        
                        	
                              
                           
                            Variables

                           
                        
                        	
                              
                           
                            Correlation coefficient

                           
                        
                        	
                              
                           
                            p value

                           
                        
                     

                     
                           	
                              
                           
                            CAL

                           
                        
                        	
                              
                           
                            0.16

                           
                        
                        	
                              
                           
                            0.04*

                           
                        
                     

                     
                           	
                              
                           
                            Mean Probing Pocket Depth

                           
                        
                        	
                              
                           
                            0.15

                           
                        
                        	
                              
                           
                            0.08

                           
                        
                     

                     
                           	
                              
                           
                            Gingival status

                           
                        
                        	
                              
                           
                            0.14

                           
                        
                        	
                              
                           
                            0.08

                           
                        
                     

                     
                           	
                              
                           
                            Oral hygiene status

                           
                        
                        	
                              
                           
                            0.13

                           
                        
                        	
                              
                           
                            0.1

                           
                        
                     

                     
                           	
                              
                           
                            Age

                           
                        
                        	
                              
                           
                            0.03

                           
                        
                        	
                              
                           
                            0.7

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            0.04

                           
                        
                        	
                              
                           
                            0.58

                           
                        
                     

                     
                           	
                              
                           
                            SES

                           
                        
                        	
                              
                           
                            -0.13

                           
                        
                        	
                              
                           
                            0.11

                           
                        
                     

                     
                           	
                              
                           
                            *p value<0.05 is statistically significant

                           
                        
                     

                  
               

            

            Correlations were computed using the Spearman rank correlation to assess the relationship between OHRQL scores and periodontitis
               in terms of variables such as clinical attachment loss (CAL), mean probing  pocket depth (mean PPD), oral hygiene  status,
               gingival  status and sociodemographic variables. CAL depicted a very weak correlation which is statistically significant.
               All other variables except SES showed a very weak positive correlation whereas SES showed a very weak negative correlation.
               No statistical significance was seen in any of these variables except CAL when compared with OHRQL. The association between
               OHRQL and severity of periodontitis was analyzed using Kruskal Wallis test and no statistically significant difference was
               obtained (p=0.24).
            

            
                  
                  Table 7

                  Kruskal-Wallis Test of Significance between OHRQL and severity of Periodontitis

               

               
                     
                        
                           	
                              
                           
                            OHRQL

                           
                        
                        	
                              
                           
                            Severity

                           
                        
                        	
                              
                           
                            N

                           
                        
                        	
                              
                           
                            Mean Rank

                           
                        
                        	
                              
                           
                           
                              
                                 X
                                 2
                                 
                              
                           

                           
                        
                        	
                              
                           
                            df

                           
                        
                        	
                              
                           
                            p value

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            44

                           
                        
                        	
                              
                           
                            72.22

                           
                        
                        	
                              
                           
                            2.88

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0.24

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            100

                           
                        
                        	
                              
                           
                            80.46

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            95.54

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            158

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

            

            
                  
                  Table 8

                  Kruskal-Wallis test comparing each OHRQL domain with severity of periodontitis

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Domainl

                           
                        
                        	
                              
                           
                            Domain2

                           
                        
                        	
                              
                           
                            Domain3

                           
                        
                        	
                              
                           
                            Domain4

                           
                        
                        	
                              
                           
                            Domain5

                           
                        
                        	
                              
                           
                            Domain6

                           
                        
                        	
                              
                           
                            Domain7

                           
                        
                     

                     
                           	
                              
                           
                            X2

                           
                        
                        	
                              
                           
                            2.96

                           
                        
                        	
                              
                           
                            1.1

                           
                        
                        	
                              
                           
                            3.6

                           
                        
                        	
                              
                           
                            0.48

                           
                        
                        	
                              
                           
                            1.8

                           
                        
                        	
                              
                           
                            2.17

                           
                        
                        	
                              
                           
                            0.22

                           
                        
                     

                     
                           	
                              
                           
                            p value

                           
                        
                        	
                              
                           
                            0.23

                           
                        
                        	
                              
                           
                            0.58

                           
                        
                        	
                              
                           
                            0.17

                           
                        
                        	
                              
                           
                            0.79

                           
                        
                        	
                              
                           
                            0.41

                           
                        
                        	
                              
                           
                            0.34

                           
                        
                        	
                              
                           
                            0.9

                           
                        
                     

                  
               

            

            

         

         
               Discussion

            Oral health related quality of life is a rapidly growing notion akin the health related quality of life in the medical health
               care but in a lesser pace. This has an obvious role in dentistry since they treat human beings and not merely teeth and gums.
               OHRQL flourished since 1980s with the development of a number of tools for measuring the patient perception of disease or
               the “patient based outcomes”.5, 30, 31  It gains support for health policies and legislation, help to allocate resources based on the unmet needs and guides in
               the development of strategic plans. 2, 32, 33 Integration of self-perception and periodontal treatment should lead professionals to design health strategies that prevent
               decreases in quality of life. Patient-centered assessments are particularly important in periodontal treatment in which their
               concerns may differ from the traditional clinical endpoints. Research focusing on the impact of periodontitis on OHRQL came
               increasing in the recent decades and has been reported to have an impact on the OHRQL.34, 33, 35 The present descriptive survey is the first study in Kerala, conducted to know whether periodontitis will influence the Oral
               Health Related Quality of Life.
            

            In this study the questionnaires were administered at the time of the patient visit as a face-to-face interview which had
               an advantage of 100% response. Self-assessment measures were used in studies of Saito et al. 36 and Jansson et al. 27 (which had a low response rate of 46%) while it was a mailed questionnaire in that of Cunha-Cruz et al. 19 The observation from this study shows that the most of the periodontitis patients belongs to upper middle class. Eltas et
               al. 37 and Bernabe et al. 20 have recorded the educational status and income as separate variables in that the latter had most of them belonging to below
               graduate level. 
            

            The median of the total OHIP-14 score is 22 among patients with periodontitis. The maximum score obtained is 51 and the minimum
               was 0. [Figure  3,Table  3 ]. The OHIP-14 scores in this study did not display the “floor effect” (a majority of scores accumulate at the bottom of
               the scale which was considered as a weakness of OHIP tool). 38 In Jansson et al. 27 the mean total OHIP-14 score was 4.38±6.23 and in each of the three groups were 3.91±5.39, 3.81±5.29 and 8.47±10.38 respectively
               showing the display of “floor effect”.
            

            In the current study median values of total OHIP-14 scores were 21 for mild periodontitis group, 22 for moderate periodontitis
               and 27 for severe periodontitis group [Table  3]. This depicts that the patients with severe periodontitis are more affected in their OHRQL due to the disease which is in
               agreement with the studies of Meusel et al. 39 using the OHIP-14Br and showed that patients with severe periodontitis had worse OHRQL than those with mild/moderate periodontitis.
               The domains social disability and handicap were less affected in the current study. The domains 2, 3 and 4 were the most affected
               which implies that periodontitis had high impacts on their OHRQL in the physical pain, psychologic discomfort and physical
               disability while functional limitation (domain 1) is the least affected. [Figure  3]. The findings of the current study is in agreement with most of the reported previous studies; Jansson et al., 27 Ng & Leung, 17 Cunha-Cruz et al., 19 Saito et al. 36 Fuller et al. 25 which proved that the domains physical pain, psychologic discomfort and physical disability (domains 2, 3 and 4) may be compromised
               in patients with periodontitis. The impacts on these three domains itself suggest that periodontitis have a considerable effect
               on OHRQL of this selected population of this state. This substantiates that periodontitis may not be considered as a silent
               disease.
            

            The current study depicts a very weak positive correlation between CAL and OHRQL which is statistically significant (r=0.16;
               p=0.04) [Table  6]. There is a very weak correlation between OHRQL and mean PPD but it is not statistically significant in the present study
               (r = 0.15, p=0.08). Similar results was obtained regarding GI (r = 0.14, p = 0.08) and OHI (r = 0.13, p = 0.10). Marino et
               al.23  reported that there was no direct association between PPD>5 mm and mean OHIP scores in line with the current study. Eltas
               et al.37  found no statistically significant association between OHIP-14 and mean CAL (r= 0.104) but poor OHRQL was significantly
               associated with attachment loss, that is the percent of sites in which CAL ≥ 4mm (r= 0.345, p<0.001). The percentage of deep
               PD sites (PD ≥ 4mm) was significantly associated with oral health impact (r=0.164, p<0.05) but there was no statistically
               significant association of mean PD with OHIP-14 score (r=0.087) in the same study. They emphasized that the percentage of
               deep PD sites was significantly associated with oral health impact. They also obtained a statistically significant correlation
               between bleeding on probing and OHIP-14 scores (r=0.45, p<0.001). The association between OHIP-14 scores and severity of periodontitis
               was analyzed using Kruskal Wallis test and no statistically significant difference was obtained (p=0.24) [Table  7]. Similar result was observed between the periodontal condition and OHIP scores in a study by Biazevic et al. 40 (p=0.05). 
            

            But the small sample size and lack of a control group limits the generalization. The result of the present study may be due
               to the smaller number of subjects in the severe group. Moreover, the patients presenting for an initial periodontal examination
               have frequent problems related to teeth, gums and denture that may affect OHRQL measurements. Statistically significant association
               was found between the severity of periodontal disease and OHIP-14 scores (p<0.05) in the study by Habashneh et al. 41 There was a statistically significant association between the severity of periodontal disease and OHRQL scores (p < 0.05)
               in a study by Vaziri et al.42 
            

            The numbers of missing teeth is a significant parameter for evaluating periodontitis and it can have significant impact on
               the OHRQL as reported in studies such as Jansson et al., 27 Ng & Leung, 17 and Cunha-Cruz et al. 19 Since tooth loss is the only true end point of periodontitis whereas the rest (missing teeth, mobility of teeth, pathologic
               migration, food impaction, interference with eating or chewing and radiographic measurement of bone loss) are only surrogate.
               There is a very weak statistically significant correlation of CAL with OHRQL depicted in this study. The lack of a standard
               definition for periodontitis may have affected the outcome of this research and also relatively small sample size. The failure
               of the study to demonstrate any statistically significant association between OHRQL and severity of periodontitis is probably
               due to lack of a healthy comparative group. Also, quality of life measures includes subjective assessments, and patients may
               be inconsistent in expressing their personal views. Therefore, the major limitation of this study is that a single instrument
               to assess oral health related quality of life may not be culturally acceptable. 
            

            The findings of the study is that it shows that periodontitis had high impacts on their OHRQL in the physical pain, psychologic discomfort and physical
               disability and these may be compromised in patients with periodontitis. But functional limaitation (domain 1) is the least
               affected domain. [Figure  3],. These findings is in agreement with most of the reported previous studies; Jansson et al., 27 Ng & Leung, 17 Cunha-Cruz et al., 19 Saito et al. 36 Physical pain is the most affected domain in the current study which is in accordance with Eltas et al. 37 and Habashneh et al. 41 The association between OHIP-14 scores and severity of periodontitis depicted no statistically significant difference (p=0.24)
               [Table  7] which is similar to the results by Biazevic et al. 40 (p=0.05). 
            

            The instrument OHIP-14 indicated discriminative validity in recognizing self-reported symptoms and clinical evidence of periodontitis.
               Thus, it wouldn’t seem to be the stronger candidate for a short and easily applicable OHRQL measure for periodontitis from
               this survey. It may be necessary to develop a condition specific version of the OHRQL instrument. In 2020, Wong et al.43  in an umbrella review of systematic reviews strongly recommended the development of a general and oral health-related quality
               of life instrument specific for periodontal disease. However, since the study participants were chosen from patients referred
               to our Department of Periodontology, they had more oral health complaints compared to a normal population. In addition, the
               peoples’ perceptions of quality of life may change over time and an information bias may exist in this type of study. This
               may be the most important reason for the result obtained. It can also be due to the difference in cultural background of the
               sample. Social desirability bias may also have influenced the result; i.e. some people may be reluctant or inconsistent in
               disclosing their perception of OHRQL when self-reports are used. 
            

            Population characteristics such as disease severity, socio-economic status (SES) and oral health concern are all likely to
               affect the perception of oral disease since differences in the literacy level, cultural & socioeconomic background and even
               between individuals can cause variations. The research was conducted in a tertiary center which might have impacted on the
               perceptions of significance of their condition and so the inclusion of subjects at the community level may be included in
               future surveys. Also research on this particular terrain requires a large sample size with an analytic comparative group with
               normal periodontium to assess changes in the periodontal status over time as well as at the individual level. 
            

         

         
               Conclusion

            The study concluded that periodontitis had an impact on quality of life in terms of CAL but not in different grades of severity
               of chronic periodontitis. The study also highlights that periodontitis impacts maximum on Physical pain, Psychologic discomfort
               and Physical disability domains and lack of knowledge and awareness on dental treatment and maintenance care. The relatively
               small size and lack of a healthy control group limits its generalizability. Differences in culture and even at the individual
               level also influence the result. Long term prospective studies with a large sample size and analytic comparative studies with
               the healthy periodontium as control at the community level are necessary to substantiate and validate the results and to contrive
               more on the influence of periodontitis on Oral Health Related Quality Of Life.
            

            A longitudinal study design is recommended to explore more on the impact of periodontitis on OHRQL. This data can be further
               used as an evidential basis for increasing the oral health awareness as well as the need for improved health care access and
               also as baseline information for future research in OHRQL of periodontitis patients. Better understanding of the effects of
               periodontal disease from the individual’s point of view is needed for the planning and evaluation of public health interventions
               as well as allocation of resources for better health care access. This data can also help in the field of dental education,
               better treatment planning with the patient participation and implementing health policies as these patient-based outcomes
               are more subjective reflecting the true end points when combined with the traditional surrogate measures.
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