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ABSTRACT
Aim: The study aim was to investigate the predictive role of obesity on clinical response following 

non-surgical periodontal therapy in individuals with severe periodontitis. 

Methods: 57 BMI obese and 58 BMI normal non-smoker adults with periodontitis (defined as 

probing pocket depths (PPD) of ≥5 mm and alveolar bone loss of >30% with >50% of the teeth 

affected) received non-surgical periodontal therapy.  Periodontal status was based upon PPD, 

clinical attachment level(CAL), and full mouth bleeding score(FMBS).  Mean PPD, percentage 

sites PPD>4mm, percentage sites PPD>5mm, and FMBS at 2 and 6 months were outcome 

variables.  Propensity score analysis was used to assess the effect of obesity on outcome 

variables after adjusting for confounders.    

Results: Statistically significant higher clinical measures (mean PPD, mean percentage of sites 

with PPD>4mm, mean percentage of sites with PPD>5mm, and FMBS) were observed in the 

obese group than the normal group at baseline, 2 and 6 months after therapy(p<0.01).    At 2 and 

6 months, obesity was associated with worse mean PPD(p<0.05), percentage sites with 

PPD>4mm(p<0.05), percentage sites with PPD>5mm(p<0.05), and FMBS (p<0.01), independent 

of age, gender, ethnicity or plaque levels.  

Conclusions: Obesity compared to normal BMI status was an independent predictor of poorer 

response following non-surgical periodontal therapy.
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INTRODUCTION

Obesity has been shown to modulate the host immune response resulting in increased susceptibility 

to infections (Falagas and Kompoti, 2006).  It is well known that adipocytes (fat cells) are responsible 

for the production and release of pro-inflammatory mediators including cytokines (like IL-6), 

chemokines and can affect T-cell function (Falagas and Kompoti, 2006, Maury and Brichard, 2010, 

Ouchi et al., 2011).  This can result in a state of low-grade systemic inflammation and altered insulin 

sensitivity therefore implicating this as the mechanism behind the association of obesity with chronic 

diseases such as, but not limited to, diabetes and cardiovascular disease (Huttunen and Syrjanen, 

2013). As published in systematic reviews, obesity is associated with the prevalence, onset, 

progression and severity of periodontitis (Chaffee and Weston, 2010, Moura-Grec et al., 2014, 

Suvan et al., 2011). 

Chronic periodontitis is a multi-factorial infectious/inflammatory disease of the gingival tissues of 

susceptible individuals in response to bacterial plaque accumulation. Pathogenesis is attributed to 

a dysbiotic state of the periodontal microbiota (Hajishengallis, 2015).  Keystone pathogens such 

Porphyromonas gingivalis may upset the balance of microbial homeostasis resulting in an altered 

host-microbial interaction linked to particular inflammatory processes. Individual variability in host 

response mechanisms may result in variation in the degree of inflammation, both in terms of 

inflammatory response and resolution (Hajishengallis, 2015, Van Dyke and Kornman, 2008).

A pro-inflammatory systemic state propagated as a result of adipocytes release of inflammatory 

mediators in obesity has been shown to affect wound healing processes related to other diseases, 

although the mechanisms are not fully understood (Bagchi and Preuss, 2013, Wilson and Clark, 

2003).  Host immune and inflammatory responses are described as playing a pivotal role in wound 

healing in the body and suggested to be altered by many factors including obesity (Guo and Dipietro, 

2010).  A previously published observational analytical study using secondary analyses of pooled 

patient data revealed that obese individuals (BMI ≥30kg/m2) had a poorer clinical response to 

periodontal therapy when compared to non-obese or overweight subjects.  In particular, obese 

subjects had less favourable reductions in full mouth mean probing pocket depths and the 

percentage of sites presenting with probing pocket depth >4mm at 2 months following non-

surgical periodontal therapy when compared to non-obese individuals (Suvan et al., 2014).   

Results from prospective studies conducted to investigate the effect of obesity on periodontal 

therapy outcomes have provided variable results possibly due to small sample size, differing 

lengths of follow-up and the presence of confounding factors such as smoking as potential A
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sources of heterogeneity, therefore additional evidence from larger studies is merited (Akram et 

al., 2016, Gerber et al., 2016, Goncalves et al., 2015).  The aim of this study was to ascertain if 

obesity is a predictor of the response to non-surgical periodontal therapy based upon clinical 

periodontal assessment measured at 2 months and 6 months following therapy in non-smoker 

BMI obese and BMI normal individuals suffering from moderate to severe periodontitis.

MATERIALS AND METHODS
Study Design and Sample
This was a single centre clinical cohort study with 6 months of follow-up and two parallel groups; 

WHO obese (BMI ≥30 kg/m2) and WHO normal (BMI 18.5-24.99 kg/m2) individuals with moderate 

to severe chronic periodontitis.  The study was approved by a UK national research ethics 

committee (NRES 09/H0806/43) prior to commencement and all study participants provided written 

consent.  The study was registered via the International Standard Randomized Controlled Trial 

Number (ISRCTN14838813). Study reporting is in accordance with the STROBE statement for 

reporting of observational studies (Von Elm et al., 2007).

Sample size software nQuery Advisor 2009 was used to calculate the optimal sample size 

(Statsols, 2009).  An appropriate sample was estimated to be 114 individuals (57 per group), 

assuming a 0.05 two-sided significance level and 90% power to detect, using a two-sample t-test, 

a difference between the two BMI groups of 0.3 mm in full mouth mean periodontal probing depth 

at six months after treatment (primary outcome).  This was based on the assumption that the 

standard deviation of the response variable was between 0.47 resulting in an estimate of 54 

participants per group (Suvan et al., 2014).  A 5% drop-out rate was included based upon drop-

out rates of previous studies conducted in the unit, resulting in the estimated 57 participants per 

group.

Study participants were recruited from individuals referred to the Unit of Periodontology, UCLH 

Eastman Dental Hospital between December 2009 and July 2012.  All potential participants 

attending new patient clinics and meeting the inclusion criteria were offered participation in the 

study and provided with an information sheet to facilitate their decision. They were later contacted 

by telephone to confirm their interest to participate. Inclusion criteria comprised BMI obese and 

BMI normal individuals with elevated waist circumference according to the WHO categories 

(obesity=BMI≥30 kg/m2, normal=18.5–24.99 kg/m2), a minimum age of 35 years, never smoker or 

former smoker (stopped more 5 years prior to recruitment), and diagnosed with generalized A
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moderate to severe periodontitis (probing pocket depths >30% of sites with PPD≥5 mm) (D'Aiuto 

et al., 2004).  WHO categories Underweight (BMI<18.5 kg/m2) and Overweight (BMI≥25-29.99 

kg/m2) were excluded.  All individuals were systemically healthy, not diagnosed with diabetes or 

pre-diabetes (self-report), not regularly taking non-steroidal anti-inflammatory drugs, had not 

taken antibiotics within 3 months of enrolment, and if female, were not pregnant or lactating.  

Participants had a minimum of 15 natural teeth present and had not received periodontal therapy 

within 12 months of the study baseline assessment.  

All study participants received non-surgical periodontal therapy consisting of oral hygiene 

instructions, full mouth mechanical periodontal debridement (instrumentation to remove all soft 

and hard accretions from the tooth surface) in a single session (no time limit) using a combination 

of hand and ultrasonic instruments with local anaesthesia by a single clinician without time 

restriction (JS).   Supra-gingival polishing was performed Day 1, Day 7, 1 month and 2 months 

following treatment.  Oral hygiene guidance was provided at each of these visits.  No sub-gingival 

debridement was performed between the full mouth treatment visit and the 6 month follow-up 

visit.   Periodontal assessment was completed at baseline, 2 months following treatment and 6 

months following treatment. 

Data Collection
Demographic information, dental and medical history were obtained using a medical history 

interview.  Body mass index was calculated as kg/m² based upon height and weight measured 

using a wall mounted height measure and electronic scales. Periodontal assessment consisting 

of full mouth probing pocket depths(PPD), recession(REC), bleeding on probing (FMBS), mobility 

and furcation involvement were recorded by a single calibrated examiner (ZH).  Full mouth PPD 

and REC were performed using a University of North Carolina(UNC-15) periodontal probe at six 

sites per tooth. Clinical attachment level(CAL) was calculated from PPD and REC following data 

entry. Full mouth plaque scores (FMPS) were recorded as the percentages of total surfaces(6 

aspects per tooth), which revealed the presence of plaque visual to the naked eye or appearing 

on the end of a periodontal probe when moved across the surface (O'Leary et al., 1972). Full 

mouth bleeding score was recorded based upon presence or absence of bleeding within 10–30 

seconds following probing (Ainamo and Bay, 1975).

Before study commencement, 10 non-study patients with moderate to severe periodontitis 

participated in an examiner repeatability exercise to confirm intra-examiner repeatability.  The A
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examiner recorded PPD and REC twice on the same patient, with at least 30 minutes between 

measurements.  The data were then analysed to confirm repeatability at a pre-determined 

success criteria level of agreement within ± 1 mm for PPD (primary outcome) in a minimum 98% 

of sites measured.

Data Analysis
Data were analysed using Stata Version 11 (StataCorp LP, 2009)  and SPSS Version 23 (IBM 

Corporation, 2011) software.  All study participants were included in the analysis. Last 

observation carried forward was employed to replace any missing data. After producing 

descriptive statistics and, for each study characteristic, comparing the two BMI groups using 

independent samples t-test for numerical data and chi-squared test for binary data, multivariable 

regression analysis with the outcome variable as periodontal status following therapy was 

performed to test the effect of obesity on the outcome of interest.  Due to the non-randomised 

study design, resulting in differences in baseline characteristics between the BMI normal and BMI 

obese groups, a propensity score approach was used to overcome the potential effect of 

confounding (Austin, 2011).  The propensity score was created for each individual using a logistic 

regression model in which the outcome variable was BMI normal/obese and the explanatory 

variables were those factors potentially associated with obesity that may also be associated with 

periodontal status following therapy (age, gender, ethnicity, full mouth plaque score, and the 

baseline value of the corresponding periodontal status measure).  This propensity score was then 

included as a covariate in the multivariable linear regression model together with BMI group 

(normal/obese) in which mean PPD, CAL, percentage of sites with PPD>4mm, percentage of 

sites with PPD>5mm, and full mouth bleeding scores (FMBS) at 2 months and 6 months was 

each taken as a periodontal therapy outcome variable. A significance level of 0.05 was used for 

all hypothesis tests.

RESULTS
The examiner’s assessment was shown to be repeatable within ± 1 mm for PPD in 98.9% of sites 

which was above the pre-defined target threshold of agreement.   Good study visit adherence 

was achieved with 10 study visits being missed across all participants and study visits.  The 

missed visits involved 8 participants (6 obese and 2 non-obese).  In the obese group, 1 individual 

missed the day 1, day 7 and 1 month healing and oral hygiene assessments visits due to flu.  

One additional person missed the 1 follow-up month visit, and 2 individuals missed the 2 month 

visits, all for personal reasons, but returned for the 6-month visit. At 6 months, 4 individuals did A
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not return for the final assessment (2 obese, 2 non-obese) resulting in a total loss to follow-up of 

4% of the total number recruited (N = 115) (Figure 1)

Figure 1  Study Flow Diagram

Descriptive Results
The study sample comprised 115 individuals (58 BMI normal, 57 BMI obese) with age range 35 

to 69 years.  The BMI normal group was older, had a higher proportion of males and a higher 

proportion of white than other ethnic origin (age and ethnicity differences were statistically 

significant) (Table 1).  Statistically, significantly higher average clinical measures of periodontitis 

(mean PPD, mean percentage of sites PPD >4mm) were observed in the obese group than in the 

normal group at baseline, 2 and 6 months after therapy. Mean percentage of sites>5mm and 

FMBS scores were statistically significantly higher in obese individuals at 2 and 6 months after 

periodontal therapy. Differences in mean CAL and full mouth plaque scores were not statistically 

significant at either time points. Mean BMI in each group remained similar between baseline, 2 or 

6 months. 

Table 2  Baseline, 2 and 6 Months Study Sample Characteristics

Obesity and Periodontal Status 2 and 6 Months Following Treatment
Obesity had a statistically significant relationship with mean PPD (p=0.03), percentage of sites 

with PPD>4mm (p=0.02), percentage of sites with PPD>5mm (p=0.03) and FMBS(p=0.009), 

independent of baseline values of each clinical variable, age, ethnicity or plaque at 2 months. A 

statistically significant relationship between obesity and mean PPD (p=0.047), percentage of 

PPD>4mm (p=0.03), percentage of sites >5mm, and FMBS (p<0.001) existed at 6 months with 

difference magnitude increasing from 2 to 6 months for percentage of sites >5mm and FMBS 

(Table 2).

Mean PPD in obese patients was 0.14 mm greater than BMI normal patients at 2 and 6 months.  

Obesity was an independent predictor of poorer periodontal treatment outcome at 2 months 

(p=0.020) such that obese individuals had, on average, 2.7% (95%CI 0.4%-4.9%) more sites with 

PPD>4mm than those with a BMI within the normal range.  This difference remained at 6 months A
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(p=0.03), with those obese individuals having on average 2.8% (95%CI 0.3%-5.3%) more sites 

with PPD>4mm than those with normal weight.  Obese patients also had, on average, 1.5% 

(95%CI 0.2%-2.9%) and 2% (95% CI 0.5%-3.5 %) more sites with PPD>5mm at 2 and 6 months, 

respectively.   The full mouth bleeding score in individuals with obesity was 4.3% (95%CI 1.1%-

7.5%) and 7.1% (95%CI 4.1%-10.1%) at 2 and 6 months, respectively, following treatment.  CAL 

did not demonstrate a statistically significant difference between groups at either time point 

(Table 2).

Table 2  Propensity Score Analysis Results (BMI Obese vs BMI Normal)

Discussion
This prospective cohort study provides evidence that obesity is a predictor of clinical periodontal 

parameters following non-surgical periodontal therapy. Study results confirmed an association of 

obesity with mean PPD, percentage of sites with PPD>4mm, percentage of sites with PPD>5mm, 

and mean FMBS at 2 and 6 months post therapy. These associations were independent of 

differences in age, gender, ethnicity, and plaque levels amongst study participants using a 

propensity score analysis that takes into account differences at baseline.

Previously published research has suggested a positive association between obesity and 

prevalence, progression, and severity of periodontitis (Chaffee and Weston, 2010, Moura-Grec et 

al., 2014, Suvan et al., 2011).  Some reports of the association between obesity and disease 

presentation at 2 and 6 months following periodontal therapy have been published in smaller 

population samples with inconsistent results (Altay et al., 2013, Lakkis et al., 2012, Zuza et al., 

2011).   The results of this study contribute to the body of evidence investigating the effect of 

obesity on treatment outcomes and are based upon a sample size calculated a priori according to 

previous findings with comprehensive assessment of clinical response including mean PPD, 

pocket closure, bleeding on probing all measured at 2 and 6 months.  

The relationship between obesity and treatment outcomes may be influenced by a number of 

factors, as reported in previously published cross-sectional studies of periodontal status, 

including the known influence of plaque levels on full mouth bleeding on probing scores. Smoking 

is a risk factor for periodontitis affecting the treatment response to periodontal therapy and has 

been reported to contribute to systemic inflammation, possibly in a synergistic way with obesity 

(Bagchi and Preuss, 2013, Bostrom et al., 1999).  This study did not include smokers, therefore A
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removing the possibility of a confounding effect of smoking. Other known risk factors for 

periodontitis, namely age, gender, ethnicity and plaque, were included in the analysis to control 

for confounding.  A similar relationship between obesity and the clinical periodontal status was 

observed at both 2 and 6 months after adjusting for these possible confounders.  

Full mouth bleeding score has been stated to be vital in confirming the effects of a risk factor on 

disease manifestation and response to therapy (Tonetti et al., 2005). In this study, obesity was a 

statistically significant predictor of full mouth bleeding score at 2 and 6 months post-treatment.  In 

addition, the mean percentage of sites with PPD >4mm or PPD >5mm post treatment were 

higher in obese individuals, therefore suggesting increased future treatment needs in terms of 

possible surgical treatment, increased frequency of supportive periodontal therapy appointments 

or potential for further periodontal disease progression (Matuliene et al., 2008). 

In a recent prospective analysis of 172 individuals over 10 years it was reported that, although full 

mouth bleeding scores were not predictive of future tooth loss, presence/absence of BOP was 

associated with doubled odds of tooth loss. Similarly, persistence of periodontal pockets with 

PPD>5mm and >6mm were among the strong predictors of future loss of teeth (ORs greater than 

5) (Matuliene et al., 2008). The results from this study support the notion that obese individuals, 

following a course of non-surgical periodontal therapy, would present a greater risk of future 

progression of periodontitis and possibly tooth loss than those individuals with normal BMI.

Based on current evidence three main consequences of obesity have been advocated, all of 

which may play a role in wound healing; the stimulation of a pro-inflammatory systemic state, an 

altered insulin sensitivity and a modification of the local/gingival pathogenic flora towards a more 

resistant/virulent biofilm (Hotamisligil, 2006, Ouchi et al., 2011, Maciel et al., 2016, Zeigler et al., 

2012). The hypothesis of a hyper-inflammatory systemic response triggered by obesity is shared 

among other co-morbidities. Adipose tissue has been shown to alter macrophage, T and B cell 

functions (Maury and Brichard, 2010). All of these functions and cellular players have been 

identified as involved during the onset and progression of chronic periodontitis.  An increase in 

reactive oxygen species has been shown to be associated with increased levels of 

adipocytokines secreted by adipose tissue. Evidence suggests that oxidative stress plays a 

crucial role in the association between periodontitis and systemic diseases (Chapple and 

Matthews, 2007). 
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Further to this, variations in immune response could also result from the altered insulin sensitivity 

attributed to adipocyte function (Maury and Brichard, 2010). Like diabetes, abnormalities in the 

immune response may result in compromised healing associated with altered insulin sensitivity. 

Defence cells such as macrophages and polymorphonuclear leucocytes (PMNs) function less 

effectively in obese than in normal weight individuals. There are also deficiencies in 

chemokinesis, adherence and phagocytosis in presence of obesity, therefore the body’s 

response to bacterial insult is less effective (Maury and Brichard, 2010, Ouchi et al., 2011).  

Alternatively, these results could be due to an exaggerated local inflammatory response to dental 

plaque accumulations at the tooth site level.  Indeed higher levels of TNF-α have been 

demonstrated in the gingival crevice of obese individuals when compared to normal weight 

individuals (Lundin et al., 2004). 

In addition to exaggerated local responses, differences in the plaque biofilm quality and quantity 

have been suggested.  Haffajee and Socransky reported an overgrowth of T. forsythia in 

subgingival biofilms of overweight and obese individuals (Haffajee and Socransky, 2009).  There 

is still much to learn about qualitative and quantitative aspects of bacterial plaque biofilm in obese 

versus non-obese.  Recently published papers investigating differences in microbiota of obese 

and non-obese suggest differences (Maciel et al., 2016, Silva-Boghossian et al., 2018).  It has 

been proposed that a diet high in carbohydrates promotes a proinflammatory microbiota 

(Spreadbury, 2012).

It is interesting to note that mean plaque levels did not differ significantly between groups at 

baseline, 2 or 6 months. It has been suggested that meticulous plaque control for individuals with 

obesity may be an extra challenge due to access issues related to the limitations in achieving 

appropriate toothbrush or interdental brush placement due to excess fat of the forearms, fingers, 

cheeks or tongue (Suvan and D’Aiuto, 2013, Brennick et al., 2014).  Mean FMPS in both groups 

at 2 and 6 months were slightly higher than target standards to facilitate healing following non-

surgical therapy. This is possibly due to the delivery of therapy in one visit with minimal oral 

hygiene reinforcement until 2 months not providing optimal opportunities to facilitate patient 

plaque control.  Plaque control level attained may have been a confounder of the observed 

association although plaque was not statistically significant when included in the multivariable 

models. 
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Limitations to the interpretation of these results include the cohort study design selecting study 

participants according to presence of the exposure (obesity) resulting in the inability to blind the 

examiner to the exposure of interest.  It is acknowledged that randomised trials are superior 

design for investigating differences in treatment response between groups. However, randomised 

controlled trials of exposures such as smoking or obesity are complex and justified as later stage 

trials.

Reliance on patients’ self-reported presence or absence of diabetes during recruitment is another 

limitation.  Blood glucose levels were not recorded before periodontal treatment, therefore some 

pre-diabetic or undiagnosed diabetics may have entered the study.  Efforts were made during the 

medical history interview to confirm any warnings of possible pre-diabetes.  It is recognised that 

insulin resistance could be a confounding factor in the demonstrated association, but altered 

insulin sensitivity is one of the known effects of obesity and possible mechanisms of the 

investigated association (Genco et al., 2005).

A strength of this study was minimisation of confounding factors through the exclusion of smokers 

and diabetics from the study sample, factors similarly reported in some previously published 

evidence (Lakkis et al., 2012, Gerber et al., 2016, Nascimento et al., 2016).  Further strengths 

included the 6 month follow-up with no change in BMI status, which is longer than some previous 

studies (Eldin AM, 2013, Duzagac et al., 2016, Al-Zahrani and Alghamdi, 2012).  Sample size 

calculation resulted in a sample much larger than previously published research (Bouaziz et al., 

2015, Duzagac et al., 2016, Goncalves et al., 2015, Lakkis et al., 2012).  Low loss to follow-up 

reducing the risk of attrition was also an attribute of this study.

The study results suggest that it is important for dental practitioners to consider obesity as part of 

clinical practice assessment to identify individuals at risk of poorer response to periodontal 

therapy.  Obesity is a complex disease with many implications for patient management, inferring 

it is critical for dental professionals to continue to increase their understanding and awareness of 

obesity and management of oral health in the obese patients (Suvan and D’Aiuto, 2013). 

Overall Conclusions
Obesity compared to BMI normal status was independently predictive of a worse response to 

periodontal therapy assessed by periodontal status at 2 and 6 months.  In this non-smoker 

severe chronic periodontitis sample, this effect was independent of plaque and age differences.A
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Clinical relevance
Scientific rationale for the study: Epidemiological studies and some intervention studies suggest 

periodontitis to be associated with overweight and obesity.  Current evidence of the effect of 

obesity on periodontal therapy outcomes is inconclusive so further research is merited.

Principal findings: BMI category obese (≥30 kg/m2) was associated with higher levels of bleeding 

upon probing and higher number of residual sites >4mm at 6 months following non-surgical 

periodontal therapy compared to those of BMI category normal (18.5–24.99 kg/m2).  

Practical implications: People with a body mass index higher than 30 kg/m2 may respond less 

well to non-surgical periodontal therapy. 
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Table 1  Baseline, 2 and 6 Months Study Sample Characteristics 

 

  

 

Variable, mean(SD) 

 

BMI Normal 

Baseline 

n=58 

 

BMI Obese 

Baseline  

n=57 

 

 

p-value 

 

BMI Normal 

2 Month 

n=58 

 

BMI Obese 

2 Month  

n=57 

 

 

p-value 

 

BMI Normal 

6 Month 

n=58 

 

BMI Obese 

6 Month  

n=57 

 

 

p-value 

          

Age, years 49.53 (7.99) 46.61 (6.76)* p=0.037       

Gender: Male n(%) 29 (50) 23 (40.4) p=0.351       

Ethnicity: White n(%) 41 (70.7) 29 (50.9)* p=0.036       

BMI (kg/m
2
) 23.10 (1.33) 35.58 (5.41)* p<0.001 23.07 (1.41) 35.53 (5.37)* p<0.001 23.14 (1.57) 35.53 (5.56)* p<0.001 

WC (cm) 84.93 (7.68) 110.70 (10.99)* p<0.001 85.71 (7.35) 110.43 (11.49)* p<0.001 86.05 (7.93) 111.95 (11.91)* p<0.001 

# Teeth 28.10 (2.70) 27.56 (3.13) p=0.323 27.86 (2.85) 26.84 (3.93) p=0.114 27.81 (2.86) 26.84 (3.93) p=0.134 

PPD(mm) 3.37 (0.62) 3.69 (0.72)* p=0.012 2.55 (0.45) 2.85 (0.50)* p=0.001 2.55 (0.41) 2.86 (0.55)* p=0.001 

CAL (mm)  3.91 (0.86) 4.16 (0.99) p=0.161 3.26 (0.87) 3.50 (0.87) p=0.155 3.26 (0.85) 3.46 (0.88) p=0.220 

% of PPD >4mm 26.68 (13.70) 32.01 (14.77)* p=0.047 9.81 (7.42) 14.38 (9.33)* p=0.004 9.06 (6.75) 14.53 (10.09)* p=0.001 

% of PPD >5mm 13.79 (10.43) 17.87 (13.04) p=0.067 3.91 (3.56) 6.67 (6.51)* p=0.006 3.31 (3.65) 6.92 (6.75)* p=0.001 

FMBS % 47.34 (20.10) 52.61 (19.47) p=0.156 21.19 (9.65) 27.39 (10.66)* p=0.001 21.73 (10.14) 31.21 (11.82)* p<0.001 

FMPS %: 61.52 (19.04) 64.14 (17.89) p=0.450 25.80 (16.09) 30.59 (17.96) p=0.135 29.62 (18.20) 32.67 (20.86) p=0.404 

          

                    *denotes statistically significant difference between groups (independent t-test), BMI = body mass index, WC = waist circumference, FMBS = full mouth bleeding score, FMPS = full mouth plaque score 

                     Entries for normal and obese groups are mean (SD) apart from gender and ethnicity, BMI Normal = 18.5-24.99 kg/m2, BMI Obese = ≥30 kg/m2 
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Table 2  Propensity Score Analysis Results (BMI Obese vs BMI Normal) 

 

Periodontal 

Status   

2 Months 

Coefficient (95% CI) 

 

p value 

6 Months 

Coefficient (95% CI) 

 

p value 

 

PPD mean (mm) 

 

0.14 (0.16, 0.27) 

 

 

0.028 

 

 

0.14 (0.01, 0.28) 

 

 

0.047 

 

% PPD>4mm 2.69 (0.43, 4.95) 

 

0.020 

 

2.82 (0.34, 5.30) 

 

0.026 

 

% PPD>5mm 1.53 (0.15, 2.90) 

 

0.029 

 

2.02 (0.53, 3.50) 0.008 

 

FMBS (%) 4.32 (1.07, 7.58) 

 

0.009 

 

7.09 (4.08, 10.11) 

 

<0.001 

 

CAL mean (mm)  0.06 (-0.09, 0.22) 

 

0.409 

 

0.02 (-0.16, 0.20) 

 

0.827 

 

Variables included to calculate Propensity Score were: 

             Baseline value of corresponding outcome, Ethnicity (White, Other), Gender, FMPS (%) 

Bold denotes statistically significant result if p≤0.05 in direction with coefficient value denoting  

poorer clinical response associated with being obese (coded as normal=0, obese=1)  
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800 screened for eligibility 

375 were smokers 
200 did not have sufficient level of disease 
100 taking medications contraindicated 
  10 of eligible were not interested 

   

115 participants enrolled and baseline data collected 

Non-Obese n = 58 
 

Obese n = 57 
 

Treatment n = 57 

Day 1 OH visit n = 56 
1 = unavailable 

 

Treatment n = 58 

6 Month n = 55 
Loss to follow-up 

2 = unable to reach 
 

2 Month n = 55  
Loss to follow-up 
2 = unavailable 

 

6 Month n = 56 
Loss to follow-up 

2 = unable to reach 
 

 

2 Month n = 58 
No loss to follow-up 

Day 1 OH visit n = 58 
 

 

Day 7 OH visit n = 58 
 

1 Month OH visit n = 58 
 

Day 7 OH visit n = 56 
1 = unavailable 

 

1 Month OH visit n = 55 
2 = unavailable 

 

jcpe_13261_f1.pdf

This	article	is	protected	by	copyright.	All	rights	reserved

A
cc

ep
te

d 
A

rt
ic

le




