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Ab s t r Ac t 
Aims: In most of the cases, clinical parameters associated with poor prognosis are the same as the factors associated with increased risk, but 
the relationship between risk and prognosis remains unclear. The objective of this study was to evaluate the correlation between measured 
parameters of predictive risk and prognosis in subjects with chronic periodontitis.
Materials and methods: Three hundred subjects participated in the study. Modified periodontal risk assessment (MPRA) model was used to 
assess the risk and prognosis was evaluated by using McGuire and Nunn prognostic criteria.
Results: Among the subjects, 57.3%, 38%, and 4.7% were categorized as having high, low, and medium risk, respectively. Assessment of prognosis 
among study subjects showed that 38.0%, 24.0%, 17.7%, 17.0%, 2.0%, and 1.3% had good, fair, excellent, poor, hopeless, and questionable 
prognosis, respectively. Though majority of the subjects had good prognosis (114 subjects; 38%), there was a substantial variability in the 
distribution of the measured parameters as per the risk scores within this cohort. A strong positive correlation was seen between prognosis 
and probing depth (PD) ≥5 mm. There was a weak, but statistically significant correlation between predictive risk from MPRA and various types 
of prognosis (rs = 0.507; p < 0.001).
Conclusion: The measures used to assess risk and prognosis are almost similar, but the weak correlation between risk and prognosis seems to 
suggest that an increased risk of developing periodontal disease need not necessarily indicate a bad prognosis.
Keywords: Chronic periodontitis, Periodontitis, Prognosis, Risk.
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In t r o d u c t I o n 
Chronic periodontitis is an inflammatory disease that affects 
8–10% of population.1 The host response to various etiologic 
agents vary among patients with periodontitis; hence, it is clinically 
important to determine the various factors that increase a person’s 
chances of developing periodontal disease. The identification 
of these periodontal risk factors has contributed greatly toward 
understanding the pathogenesis of periodontitis.2 A more detailed 
and comprehensive assessment of a patient’s risk characteristics 
would be essential to calculate more accurately their individual 
risk and to formulate prognosis and make informed treatment 
decisions.2,3 Risk of periodontal disease is significantly related to 
oral health-related quality of life, and one method of identifying 
and analyzing potential risk factors is by using a risk assessment 
model.2–7 Various risk assessment models are in vogue and one such 
model is the MPRA model.5 This MPRA model is easy to generate 
and obtain, and uses retrospective and current data to assess the 
risk of periodontal disease in contrast to the original assessment 
model which is more complicated to use.

Prognosis is derived by those characteristics that may influence 
the outcome once the disease is established.8,9 Traditionally based 
on tooth mortality,8–11 prognosis establishes the range of disease 
consequences and prognostic factors are clinical factors that 
are significant in predicting tooth loss as a result of periodontal 
disease.8 Periodontal prognosis is based on clearly defined objective 
criteria and the essential element of prognosis is the timing of the 
projection.8–11 Periodontal prognostication is dynamic, thus it 
should be reevaluated periodically as treatment and maintenance 
progress.11

In most of the cases, clinical parameters associated with poor 
prognosis are same as the factors associated with increased risk, 

but the relationship between risk and prognosis still remains 
unclear.10,12–14 Findings from the Piedmont 65+ dental study12 
seem to indicate that risk factors are important in explaining 
disease progression; however, parameters such as PD, furcation, 
mobility, bone loss, and smoking which area part of the diagnostic 
criteria of various risk assessment models2,3,5,7,9 are also used in the 
evaluation of prognosis as well.8,10,12 With research mainly focusing 
on risk factors12,13 and with relatively fewer prognostic factors,8,10 
the numerical disparity between the number of identifiable risk 
and prognostic factors also seems to have contributed to the 
general lack of consensus on the relationship between risk and 
prognosis.15–20

Though risk and prognosis represent the onset of disease vs 
the consequences of a disease,7,9,12 understanding this relationship 
in a subject with periodontitis is crucial because of the following 
reasons: (1) the effect of identified risk factors on long-term 
prognosis can be evaluated.3,5,6 (2) Identifying specific risk factors 
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that have maximum impact on eventual prognosis would be of 
immense aid to a clinician enabling him to customize treatment 
options based on eradicating the risk factors.19,21,22 (3) Identifying 
which clinical parameters best determine risk and prognosis can 
also alert a clinician to be on a lookout for these signs in a subject 
with developing or established periodontitis.2,3,8,10,11 In light of the 
expected benefits, the objective of this study was to evaluate the 
correlation between measured parameters of predictive risk and 
prognosis in subjects with chronic periodontitis.

MAt e r I A l s A n d  Me t h o d s 
Study Design and Source of Data
A sample of 300 (57.3% males; mean age: 48.67 ± 18.22 years) 
subjects with chronic periodontitis was randomly selected from 
the patient pool of subjects presenting to the Department of 
Periodontics and Implantology, for initial evaluation between 
April to September 2017. Inclusion criteria were subjects >30 years 
diagnosed with chronic generalized periodontitis based on gingival 
index score of ≥1 and attachment loss (AL) of ≥3 mm in more than 
30% of the sites with presence of at least 20 natural teeth reporting 
for initial outpatient evaluation.

Subjects who underwent or were under periodontal therapy 
were excluded from the study. All cases were examined by three 
calibrated periodontists through standardized probing, automated 
charting, and radiographic examination. The study was conducted 
in compliance with the Institutional Ethical Committee’s charter and 
guidelines (Ref. no. SVSIDS/PERIO/3/2015) and informed consent 
was taken from all the subjects.

Sample Size
A sample size of 300 was calculated for an effect size of 0.16, with a 
probability of α error being 0.05 and a power of 0.80.

Assessment of Predictive Risk and Prognosis
All the participating subjects were assessed for various risk factors of 
periodontal disease by using a previously described model (MPRA 
model).5 Briefly, eight measured parameters were evaluated: (1) 
percentage of sites with bleeding on probing (BOP); (2) number 
of sites with PD ≥5 mm; (3) number of teeth lost; (4) AL/age ratio; 
(5) diabetic status; (6) smoking; (7) dental status-systemic factors 
interplay (DS-SFI); and (8) other background characteristics. 
Bleeding on probing, PD, tooth loss, and AL/age ratio measure the 
cumulative periodontal status (Fig. 1). Diabetic status and smoking 
are the risk factors, and stress and socioeconomic factors are the 
risk determinants assessed in this model. The parameters were 
plotted on the radar chart, which then generates a radar chart and 
calculates risk automatically (Fig. 2). All the measured parameters 
were assessed on a 0–5 risk scale and the overall predictive risk 
was calculated as follows: a low periodontal risk patient has all the 
parameters in the low-risk area, or at the most two parameters in the 
moderate- and high-risk areas. A moderate periodontal risk patient 
has at least three parameters in the moderate-risk area and not 
more than one parameter in the high-risk area. A high periodontal 
risk patient has at least two parameters in the high-risk category.

The prognosis was evaluated by using McGuire and Nunn8,10 
prognostic criteria, in which the prognosis was classified into 
excellent, good, fair, poor, questionable, and hopeless prognosis 
as follows: excellent prognosis: no bone loss, excellent gingival 
condition, good patient cooperation, no systemic or environmental 
factors. Good prognosis (one or more of the following): control 

of the etiologic factors and adequate periodontal support as 
measured clinically and radiographically to assure the tooth would 
be relatively easy to maintain by the patient and clinician assuming 
proper maintenance. Fair prognosis (one or more of the following): 
approximately 25% AL as measured clinically and radiographically 
and/or class I furcation involvement. The location and depth of 
the furcations would allow proper maintenance with good patient 
compliance. Poor prognosis (one or more of the following): 50% AL 
with class II furcations. The location and depth of the furcations 
would allow proper maintenance but with difficulty. Questionable 
prognosis (one or more of the following): greater than 50% AL 
resulting in a poor crown-to-root ratio. Poor root form, class II 
furcations not easily accessible to maintenance care or class III 
furcations, 2+ mobility or greater, and significant root proximity. 
Hopeless prognosis: inadequate attachment to maintain the tooth. 
Extraction performed or suggested.

Correlation between Measured Parameters of Risk and 
Prognosis
Extraction of relevant data were done by four calibrated examiners 
(SN, JN, PAK, and DAT). Predictive risk and prognosis were assessed 
by a different set of calibrated examiners (AAR and RVC).

Statistical Analysis
Data were analyzed by using SPSS ver.21® statistical software 
package. Descriptive statistics and frequency distribution were 
analyzed. Spearman’s Rho correlation test was used to test the 
correlation between prognosis and MPRA and the other variables. 
p ≤ 0.05 was considered statistically significant.

re s u lts 
The objective of this study was to evaluate the correlation between 
measured parameters of predictive risk and prognosis in 300 
subjects with chronic periodontitis. Parameters were graded 
according a preset scale, and the risk assessment polygon was 
generated based on the data assessed (Figs 1 and 2).

Table 1 shows the distribution of the constituent parameters 
as per the risk scores and their association with various types of 
prognosis. Though majority of the subjects had a good prognosis 
(114 subjects; 38%), there was a substantial variability in the 
distribution of the measured variables as per the risk scores within 
the cohort. A maximum risk assessment score of 5 was seen 
for parameters BOP (65 subjects; 57%), PD ≥5 mm (48 subjects; 
42.1%), and background characteristics (52 subjects; 45.6%). 
A risk assessment score of 0 was seen for parameters tooth loss 
(84 subjects; 73.7%), smoking (101 subjects; 88.6%), and diabetic 
status (92 subjects; 80.7%). A risk assessment score of 1 and 2 was 
seen for parameters AL/age ratio (99 subjects; 86.8%) and DF-SFI 
(103 subjects; 90.4%), respectively. However, within all groups, 
subjects with excellent prognosis largely had 5–9% of sites with 
BOP (n = 16; 30.2%), 1–2 sites with PD ≥5 mm (n = 20; 37.7%), no 
tooth loss (n = 47; 88.17%), were nonsmokers (n = 52; 98.1%), had 
AL/age ratio ≤ 0.25 (n = 1; 1.9%), were nondiabetic subjects (n = 47; 
88.7%), and had the DS-SFI score of 2 (n = 48; 90.6%).

Table 2 shows the frequency distribution of the measures of 
predictive risk and types of prognosis among the study subjects. 
Among the subjects, 57.3%, 38%, and 4.7% were categorized as 
having high, low, and medium risk, respectively. The distribution of 
these variables in the study population was statistically significant 
(p ≤ 0.001). Assessment of prognosis among study subjects showed 
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that 38.0% had good prognosis, 24.0% had fair prognosis, 17.7% 
had excellent prognosis, 17.0% had poor prognosis, 2.0% had 
hopeless prognosis, and only 1.3% had questionable prognosis. 
The distribution of these variables in the study population was 
statistically highly significant (p ≤ 0.001).

Table 3 shows the correlations between prognosis and 
the constituent parameters of MPRA. No correlation was seen 
between prognosis and background characteristics. Weak 
positive correlation was seen between prognosis and smoking; 
moderate positive correlation was seen between prognosis and 
BOP, tooth loss, AL/age ratio, diabetes, DS-SFI, and tooth loss; 
and a strong positive correlation was seen between prognosis 
and PD ≥5 mm.

Table 4 shows the correlations between the predictive risk 
from MPRA and various types of prognosis. There was a weak, but 
statistically significant correlation between these two variables. The 
following trends were also observed in these correlations. 50.9% 
and 34.2% of subjects whose predictive risk was low had good and 
excellent prognosis, respectively. 35.7% and 28.6% of subjects with 
predictive risk categorized as moderate had good or fair prognosis 
and 32% and 26.2% of subjects with high predictive risk had fair 
and poor prognosis, respectively.

dI s c u s s I o n 
The primary objective of this study was to evaluate the correlation 
between predictive risk and prognosis in subjects with 

Fig. 1: Modified periodontal risk assessment model incorporates eight parameters which were assessed on a 0–5 risk scale
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Fig. 2: Modified periodontal risk assessment model that incorporates subjective tooth and site risk assessments was used to categorize the patient 
into low-, medium-, and high-risk categories according to the area enclosed in radar chart

Table 1: Frequency distribution of the constituent parameters as per the risk scores and their association with prognosis

Risk score

χ 2 value Sig.Prognosis 0 1 2 3 4 5 Total
Bleeding on probing—frequency (n) and percentage
Excellent 0 (0.0) 1 (1.9) 18 (34.0) 16 (30.2) 6 (11.3) 12 (22.6) 53 (100) 72.697 0.000*
Good 0 (0.0) 1 (0.9) 19 (16.7) 22 (19.3) 7 (6.1) 65 (57) 114 (100)
Fair 0 (0.0) 1 (1.4) 2 (2.8) 6 (8.3) 5 (6.9) 58 (80.6) 72 (100)
Poor 0 (0.0) 0 (0.0) 2 (3.9) 2 (3.9) 2 (3.9) 45 (88.2) 51 (100)
Questionable 0 (0.0) 0 (0.0) 0 (0.0) 1 (25.0) 0 (0.0) 3 (75.0) 4 (100)
Hopeless 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 6 (100.0) 6 (100)
Number of sites with PD ≥5 mm—frequency (n) and percentage
Excellent 12 (22.6) 20 (37.7) 6 (11.3) 4 (7.5) 2 (3.8) 9 (17.0) 53 (100) 128.062 0.000*
Good 6 (5.3) 31 (27.2) 19 (16.7) 6 (5.3) 4 (3.5) 48 (42.1) 114 (100)
Fair 0 (0.0) 3 (4.2) 3 (4.2) 4 (5.6) 4 (5.6) 58 (80.6) 72 (100)
Poor 0 (0.0) 0 (0.0) 1 (2.0) 1 (2.0) 0 (0.0) 49 (96.1) 51 (100)
Questionable 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (100) 4 (100)
Hopeless 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 6 (100) 6 (100)
Tooth loss—frequency (n) and percentage
Excellent 47 (88.l7) 5 (9.4) 0 (0.0) 0 (0.0) 0 (0.0 1 (1.9) 53 (100) 94.814 0.000*
Good 84 (73.7) 23 (20.2) 1 (0.9) 3 (2.6) 2 (1.8) 1 (0.9) 114 (100)
Fair 35 (48.6) 21 (29.2) 7 (9.7) 1 (1.4) 1 (1.4) 7 (9.7) 72 (100)
Poor 14 (27.5) 19 (37.3) 2 (3.9) 3 (5.9) 3 (5.9) 10 (19.6) 51 (100)
Questionable 0 (0.0) 2 (50.0) 0 (0.0) 0 (0.0) 1 (25.0) 1 (25.0) 4 (100)
Hopeless 2 (33.3) 1 (16.7) 1 (16.7) 1 (16.7) 0 (0.0) 1 (16.7) 6 (100)
Smoking—frequency (n) and percentage
Excellent 52 (98.1) 1 (1.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 53 (100) 75.773 0.000*
Good 101 (88.6) 7 (6.1) 5 (4.4) 0 (0.0) 0 (0.0) 1 (0.9) 114 (100)
Fair 53 (73.6 5 (6.9) 8 (11.1) 3 (4.2) 0 (0.0) 3 (4.2) 72 (100)
Poor 26 (51.0) 1 (2.0) 12 (23.5) 9 (17.6) 1 (2.0) 2 (3.9) 51 (100)
Questionable 3 (75.0) 0 (0.0) 0 (0.0) 1 (25.0) 0 (0.0) 0 (0.0) 4 (100)
Hopeless 5 (83.3) 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0) 0 (0.0) 6 (100)

Contd…
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Contd…

Risk score

χ 2 value Sig.Prognosis 0 1 2 3 4 5 Total
Attachm loss/age ratio—frequency (n) and percentage
Excellent 1 (1.9) 51 (96.2) 1 (1.9) 0 (0.0) 0 (0.0) 0 (0.0) 53 (100) 123.875 0.000*
Good 1 (0.9) 99 (86.8) 13 (11.4) 1 (0.9) 0 (0.0) 0 (0.0) 114 (100)
Fair 2 (2.8) 45 (62.5) 22 (30.6) 2 (2.8) 1 (1.4) 0 (0.0) 72 (100)
Poor 1 (2.0) 26 (51.0) 21 (41.2) 1 (2.0) 1 (2.0) 1 (2.0) 51 (100)
Questionable 0 (0.0) 2 (50.0) 2 (50.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (100)
Hopeless 0 (0.0) 1 (16.7) 2 (33.3) 1 (16.7) 0 (0.0) 2 (33.3) 6 (100)
Diabetic status—frequency (n) and percentage
Excellent 47 (88.7) 4 (7.5) 2 (3.8) 0 (0.0) 0 (0.0) 0 (0.0) 53 (100) 95.156 0.000*
Good 92 (80.7) 20 (17.5) 0 (0.0) 1 (0.9) 0 (0.0) 1 (0.9) 114 (100)
Fair 31 (43.1) 27 (37.5) 7 (9.7) 1 (1.4) 0 (0.0) 6 (8.3) 72 (100)
Poor 20 (39.2) 15 (29.4) 1 (2) 1 (2) 0 (0.0) 14 (27.5) 51 (100)
Questionable 2 (50.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (50.0) 4 (100)
Hopeless 3 (50.0) 2 (33.3) 0 (0.0) 0 (0.0) 0 (0.0) 2 (16.7) 6 (100)
Dental status-systemic factor interplay—frequency (n) and percentage
Excellent 0 (0.0) 0 (0.0) 48 (90.6) 2 (3.8) 1 (1.9) 2 (3.8) 53 (100) 123.318 0.000*
Good 0 (0.0) 0 (0.0) 103 (90.4) 11 (9.6) 0 (0) 0 (0) 114 (100)
Fair 0 (0.0) 0 (0.0) 43 (59.7) 28 (38.9) 0 (0.0) 1 (1.4) 72 (100)
Poor 0 (0.0) 0 (0.0) 14 (27.5) 35 (68.6) 1 (2.0) 1 (2.0) 51 (100)
Questionable 0 (0.0) 0 (0.0) 2 (50) 2 (50) 0 (0) 0 (0) 4 (100)
Hopeless 0 (0.0) 0 (0.0) 2 (33.3) 2 (33.3) 0 (0.0) 2 (33.3) 6 (100)
Background characteristics—frequency (n) and percentage
Excellent 0 (0.0) 0 (0.0) 2 (3.8) 6 (11.3) 3 (5.7) 42 (79.2) 53 (100) 28.688 0.094
Good 0 (0.0) 0 (0.0) 8 (7.0) 35 (30.7) 19 (16.7) 52 (45.6) 114 (100)
Fair 1 (1.4) 0 (0.0) 5 (6.9) 25 (34.7) 8 (11.1) 33 (45.8) 72 (100)
Poor 0 (0.0) 0 (0.0) 3 (5.9) 18 (35.3) 3 (5.9) 27 (52.9) 51 (100)
Questionable 0 (0.0) 0 (0.0) 0 (0.0) 2 (50.0) 0 (0.0) 2 (50.0) 4 (100)
Hopeless 0 (0.0) 0 (0.0) 0 (0.0) 3 (50.0) 1 (16.7) 2 (33.3) 6 (100)

*Highly significant difference p < 0.001

Table 2: Frequency distribution of the measures of predictive risk and types of prognosis among the study subjects

Variable Category/type n % χ 2 p value
MPRA Low 114 38.0 127.760 0.000*

Medium 14 4.7
High 172 57.3
Total 300 100.0

Prognosis Excellent 53 17.7 172.840 0.000*
Good 114 38.0
Fair 72 24.0
Poor 51 17.0
Questionable 4 1.3
Hopeless 6 2.0
Total 300 100.0

*Highly significant difference p < 0.001

Table 3: Correlations between prognosis and the constituent parameters of modified periodontal risk assessment

Prognosis Smoking BOP PD ≥ 5 mm Tooth loss Al/Age ratio Diabetes
Dental status-systemic 
factors interplay

Background 
characteristics

Prognosis – 0.370** 0.461*** 0.603**** 0.466*** 0.400*** 0.431*** 0.482*** −0.158+ 
Spearman’s Rho correlation *Very weak positive correlation, **Weak positive correlation, ***Moderate positive correlation, ****Strong positive correlation, 
+ Statistically not significant
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chronic periodontitis. Majority (38%) of the subjects had a good 
prognosis; however, within this cohort itself, a maximum risk 
assessment score of 5 was seen for parameters BOP (65 subjects 
with >25% of sites with BOP), PD ≥5 mm (48 subjects with >9 sites 
with PD ≥5 mm), and background characteristics (52 subjects who 
were unemployed/living in a very stressful environment). Claffey 
et al.15 and Badersten et al.16 showed that BOP between 20% and 
30% indicates a higher risk for disease progression, and studies of 
Grbic et al.11 and McGuire and Nunn8 showed that deep PDs and AL 
are associated with future periodontal breakdown. The numerical 
superiority of this cohort might have contributed to this finding, 
which seems to go against the expected norm of healthy sites 
having better prognosis. Subjects with excellent prognosis largely 
demonstrated findings associated with excellent periodontal 
health: 1–2 sites with PD ≥5 mm, no tooth loss, were nonsmokers 
and nondiabetics, had AL/age ratio ≤0.25, and had the DS-SFI score 
of 2. Similar trend was seen for background characteristics as well 
with subjects with poor (52.9%), questionable (50%), and hopeless 
prognosis (33.3%) showing higher risk scores than subjects with 
good prognosis (45.6%).

There was a significant distribution of the measures of predictive 
risk and types of prognosis among the study subjects. A large 
percentage of subjects had risk and prognosis categorized as 
having high (57.3%) and good (38%), respectively. When correlations 
between prognosis and the constituent parameters of MPRA were 
analyzed, moderate to strong positive correlations were seen 
between prognosis and BOP, tooth loss, AL/age ratio, diabetes, 
DS-SFI and tooth loss. When regression analysis was performed with 
prognosis as the dependent variable and constituent parameters of 
MPRA as the predictors. The same variables except BOP (PD ≥5 mm, 
tooth loss, smoking, AL/age ratio, diabetes, and DS-SFI) predicted 
their influence on the dependent variable (prognosis) significantly 
well. The impact of these parameters on prognosis has been 
established conclusively through a plethora of studies. Periodontitis 
results in an increased susceptibility to tooth loss18–20 and tooth loss 
is a better indicator than probing as a marker of lifetime oral health 
and is less prone to measurement error.19 A wealth of data have 
established the relationship between smoking and periodontitis, 
and cigarette smoking affects the periodontium at many levels.21–27 
Attachment loss/age ratio is related to the age and as people age, and 
their risk for developing periodontitis increases.1,21,28,29 Neely et al.28 
observed that age remains as a significant risk factor for progression 
of mean AL after adjusting for important cofactors in a 20-year 
follow-up analysis of the natural history of periodontal disease. The 
risk of having periodontitis is also known to increase two-fold in 
subjects older than 50 years when compared with younger subjects 
after adjusting for important cofactors.28,29 There is ample evidence 
linking diabetes mellitus and periodontitis.21,30,31 In our study, 70.7% 
had other dental and systemic problems affecting the periodontium 
(as pertaining to DS-SFI). Studies have demonstrated significant 
increase in probing pocket depths, AL, and gingival inflammation 
when certain dental and systemic conditions having a potential to 
disrupt periodontal homeostasis coexist.32–39

52.7% of the subjects in our study were unemployed, a 
potentially stressful situation, and subjects with excellent prognosis 
(34.0%) had BOP in 5–9% of total sites. Bleeding on probing and 
background characteristics did not have a significant effect on 
prognosis in the regression model. The possible relationship 
between periodontal disease and socioeconomic status and 
stress remains unproven and is subject to debate.21,40–42 Haas 
et al.21 showed that periodontal AL was not statistically associated 
with skin color and socioeconomic status in Brazilian population, 
and Hugoson et al.42 stated that individuals with the ability to 
cope with stressful stimuli presented with improved measures 
of periodontal disease. Stress and socioeconomic factors may 
show different outcomes of periodontal disease depending on 
the interplay between the microbiota, host response, and stress 
trait of an individual and a dominance of other factors such as 
PD, AL/age ratio, and tooth loss, and systemic factors over stress 
cannot be ruled out.2,4–6,21,40–42 Bleeding on probing is useful for 
predicting the progression of periodontitis43 and BOP affecting 
20% and 30% of sites is associated with increased risk and bad 
prognosis.15,16 Bleeding on probing was associated with variable 
findings depending on the cohort in this study. Most of the subjects 
with excellent prognosis (34.0%) had BOP in 5–9% of the sites, 
which is less than the 20–30% range to impact the prognosis of a 
subject. However, 57% of subjects with good prognosis showed 
>25% of sites with BOP. Bleeding on probing is considered to be 
an important parameter to assess treatment response rather than 
to assess disease severity1,2,4,5,7,12 and this may have contributed 
to the contrasting pattern seen based on the type of prognosis 
and findings seem to challenge the emphasis placed on BOP as a 
prognostic indicator.

In our study, 74.7% had AL/age ratio ≤0.25, 60.7% subjects 
did not have tooth loss (only 2.3% had 7–8 teeth lost), 80% 
were nonsmokers, 65.0% had their fasting glucose blood sugar 
levels <102 mg/dL, and 70.7% had dental problems affecting 
periodontium. Assessment of correlation between MPRA scores 
and prognosis scores showed weak but statistically significant 
correlation. Predominantly, subjects in low-risk group had good 
and excellent prognosis, while subjects in moderate-risk group had 
good and fair prognosis and subjects in high-risk group had fair and 
poor prognosis. Parameters that measure predictive risk also aid in 
identifying subjects with different rates and types of progression 
and prognosis.2,4 The distinction between these two factors is vital 
as it is the prognosis and not the risk that eventually determines the 
treatment plan of a subject.2,19,21,44 Thus in this context, a lack of a 
strong direct relationship between predictive risk and prognosis 
may not be detrimental to the patient as assessment and control of 
common factors such as PD, tooth loss, smoking, AL, diabetes, and 
other dental problems can be used to effectively assess predictive 
risk and treat patients to improve outcomes.2–6,12–14,44

Like previous studies on the relationship between risk and 
prognosis, this study has limitations. One limitation is that this is a 
single-center study. A multicenter study with a larger-sized cohort 
may identify significant associations and account for unusual 

Table 4: Correlation* between the predictive risk from modified periodontal risk assessment and various types of prognosis

Excellent (%) Good (%) Fair (%) Poor (%) Questionable (%) Hopeless (%)
Low 39 (34.2) 58 (50.9) 13 (11.4) 4 (3.9) 0 0
Moderate 3 (21.4) 5 (35.7) 4 (28.6) 2 (14.3) 0 0
High 11 (6.4) 51 (29.7) 55 (32) 45 (26.2) 4 (2.3) 6 (3.5)

*Spearman’s correlation (rs = 0.507; p < 0.001)
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variations. We also sought to establish a correlation between 
measured parameters of risk and prognosis, but prognosis has 
its own set of measured parameters such as AL, poor root form, 
furcation measurement, access to maintenance care, mobility, and 
root proximity.8–10 However, this may not be a major limitation as 
data gleaned from comprehensive periodontal examination and 
measurement of parameters such as BOP, PD, tooth loss, smoking 
status, AL/age ratio, diabetic status, and DS-SFI, and background 
characteristics are similar to parameters used to establish 
periodontal prognosis.4,5,10,13,44

co n c lu s I o n
The measures used to assess risk and prognosis are almost similar, 
but the weak correlation between risk and prognosis seems to 
suggest that an increased risk of developing periodontal disease 
need not necessarily indicate a bad prognosis. Parameters identified 
in this study are already an integral part of examination protocols 
for risk prediction and prognosis assessment at an individual 
level. Future studies should address the utility of these measures 
in formulating a customized treatment plan based on eradicating 
risk factors and improving prognosis.
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