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Dental Risk and Disease Assessment 
 

Good dental health can be described as the absence of disease, disorder, and 

injury from the teeth and its supporting structures.  The two most common dental 

diseases are caries (e.g., decay or cavity) and periodontal disease (e.g., 

gingivitis and periodontitis).  The former affects the teeth and the latter affects the 

supporting structures of the teeth (e.g., jaw bone) where symptoms for each 

entity include pain and swelling.  Nearly all tooth loss is attributable to caries and 

periodontal disease1,2.  In addition to these two diseases, developmental 

aberrations, trauma, disease effects, and habits may cause abnormal jaw 

dimensions, tooth position, or tooth wear resulting in dysfunction or an 

unattractive appearance.  Diagnosis describes the current status as health, 

disease, or other abnormality whereas risk describes the likelihood that a disease 

or abnormality will occur when there is health or worsen when a disease or 

abnormality exists.  Treatment interventions are determined from and correlate to 

the diagnosis and risk where the intervention can be categorized as reparative or 

preventative or both.  In addition to the professional evaluation of dental health, a 

patient can describe their oral status in terms of comfort, function, and 

appearance (e.g., Oral Health Quality of Life).  Hence, oral health status is 

multidimensional resulting in many ways to assess and describe it.  A highly 

efficient means to describe oral health status is with numbers, especially when 

blood pressure, BMI, blood sugar, cholesterol, T score, and other scores are 

commonly used and easily understood.  These measures of health status have a 

range of values where sub-ranges can be defined as normal, higher than normal 

that is indicative or predictive of a pathologic medical condition, and lower than 

normal that is indicative or predictive of a pathologic medical condition.  For 

example Figure 1A lists the blood pressure ranges for normal, prehypertension, 

stage I hypertension, and stage II hypertension.  Hypotension is not as clearly 

defined, but may be exist when systolic <90 mmHG or diastolic < 60 mmHG.  

Figure 1B illustrates the correlation of treatment interventions to hypertension.  

Another example is BMI, which is a measure of body fat where the categories 
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listed in Figure 2 include underweight, normal, overweight, and three categories 

of obese.  Obesity predisposes to various diseases including cardiovascular 

diseases, diabetes, sleep apnea and osteoarthritis.  The third example is blood 

sugar, which is used to diagnose diabetes, impaired fasting glucose (IFG), and 

impaired glucose tolerance (IGT). (Figure 3A)  Blood sugar measured as plasma 

glucose and HbA1c values is used to determine the effectiveness of treatment 

interventions.  (Figure 3B)  The multidimensionality of oral status indicates that 

several scores would be required.  The desirable characteristics of each score 

should include: accurate and consistent, understandable, indicative of treatment 

needs, indicative of improved or worsened status, indicative of treatment 

effectiveness, differentiate a normal never-diseased from an ever diseased 

individual, and categorization of the severity of the illness.  PreViser has 

developed scores that fulfill these characteristics for the dentition and 

periodontium with scores for the occlusion (e.g., function) and oral health quality 

of life in development.  The scores are components of the patent protected Oral 

Health Information Suite (OHIS™). 

 

The Dentition and the Optimal Number of Teeth 

Teeth first appear in the mouth around the sixth month of life.  By the third year 

all of the primary teeth have erupted where twenty primary teeth comprise the 

dentition.  (Figure 4)  Between six months and three years the number of visible 

teeth increases from 1 to 20.  At approximately the age of six years the 

permanent first molars erupt behind (e.g., distal) the primary second molars 

increasing the number of visible teeth to twenty-four.  (Figure 5)  Between the 

age of six and twelve years the primary teeth are shed with the permanent teeth 

erupting into the vacated space.  During this period the dentition is comprised of 

a decreasing number of primary teeth and an increasing number of permanent 

teeth.  During the process of shedding and eruption, the number of visible teeth 

will fall and rise.  By the age of 13 years, all of the primary teeth have been 

replaced with permanent teeth and the permanent second molars have erupted 

bringing the total number of teeth in an adult dentition to 28.  The four permanent 
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third molars (e.g., wisdom teeth) may be congenitally absent, they may fail to 

erupt (e.g., remain impacted), or they may erupt into the dentition.  These four 

teeth typically are not needed and they are frequently extracted.  Sometimes the 

teeth are too large for the size of the jaw resulting in crowding and misalignment, 

which may be treated with a combination of selectively extracting certain teeth 

(e.g., all four first premolars) and aligning the remaining teeth with orthodontic 

appliances.  Hence the optimal number of teeth for a specific patient’s dentition 

varies with patient age and jaw size.  While the optimal number of teeth for most 

adults is 28, 24 or fewer are optimal for some adults.   

 

Caries 

Upon eruption of a tooth into the mouth, dental caries becomes possible.  Dental 

caries is a disease that affects a tooth, which is repaired by restorative treatment, 

when possible.  When the loss of tooth structure is severe because of caries or 

fracture, the tooth may be extracted.  Caries may cause tooth loss at any age1.  

Other causes of tooth loss include periodontitis and traumatic injuries.  

Periodontitis accounts for a large percentage of lost teeth, but not until age 40 

years3.  Traumatic injuries account for a small percentage of lost teeth and can 

occur at any age.  Prosthetic tooth replacement is indicated when the number of 

visible teeth is less than the number of teeth that are necessary.  Prosthetic tooth 

replacement increases with age but accounts for a low percentage of treatment 

interventions prior to age 19 years.  Therefore a description of a dentition 

requires independent descriptions of the status of the individual teeth and the 

collective group of teeth with the former needed for all ages and the latter by age 

19 years.   

 

A Dentition Score 

Various descriptions of a dentition that have been used in dental research 

include DMFT4, DMFS4, SiC5, and ECSI6.  DMFT, the most widely used index, 

describes the prevalence of teeth affected by dental caries in an individual.  It is 

calculated by adding the number of decayed (D), missing (M), and filled (F) teeth 
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(T).  The score range is 0 to 28.  The score and its component measures are 

used by public health organizations to determine dental status and treatment 

needs for a population.  DMFT does not decrease with treatment.  The only 

direction it can move is higher as the index increases with each tooth newly 

decayed or missing or filled.  DMFT and the other indices were not intended and 

do not have clinical applicability for the individual patient.  And no index exists for 

missing teeth that has clinical applicability for the individual patient.   

 

Dental caries is site-specific, which means that a dentition may have multiple 

independent sites of disease and multiple independent treatment interventions.  

Severity is a term that can be used to describe the linear extension from the 

enamel surface to the pulp chamber (Figure 6) or the configuration of a carious 

lesion in three dimensions.  While dentists use severity to plan treatment, no 

standard clinical method exists to measure severity and documentation is 

typically lacking.  Extent is the term used to describe the number of carious 

lesions in a dentition.  However, dentists typically describe the status of the 

patient’s dentition merely by the number of teeth with caries and the number of 

teeth that need to be replaced.  While these numbers decrease to zero when 

treatment is applied they do not have the scope of meaning and utility that exists 

for blood pressure, blood sugar, BMI, cholesterol, and T score.  The values 

associated with these entities are used to describe health status, treatment 

needs, and the effectiveness of treatment interventions.  A dentition score with 

similar attributes would be expected to improve the patient’s understanding of 

their oral health condition, to enhance the patient’s participation in the 

management of their oral health, and in the dentist’s management of oral health 

services resulting in better health outcomes.  PreViser’s dentition score consists 

of a caries score and a prosthetic score making it similar to blood pressure, 

which is comprised of systolic and diastolic measures.  The caries score 

describes the dentition by the status of the individual teeth (e.g., caries and 

restored teeth) and the prosthetic score describes the dentition by the status of 

the collective group of teeth (e.g., missing, natural, and prosthetic teeth).  Both 
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scores are calculated using the clinical observations of a dentist made during the 

examination of a patient.  (Table 1)   

 

The PreViser Caries Score, a Component of PreViser’ s Dentition Score 

The caries score is a measure of extent and does not include a measure of 

severity.  A restored tooth is a tooth that has a filling or cap (crown).  A score of 1 

means that the visible teeth have never had decay or been restored.  Scores 

from 2 to 9 mean that all of the visible teeth that had decay have been restored 

and where higher scores correlate to a larger percentage of restored teeth.  

Scores within the range of 10 to 100 mean that decay exists and restorative 

treatment is needed where higher scores correspond to more severe conditions 

and higher restorative treatment need.  For scores 10 to 99 the ten's digit reflects 

the increasing percentage of carious teeth and the unit's digit is the increasing 

percentage of restored teeth.  A score of 100 represents the most severe 

condition and highest need.  The caries score will decrease upon the completion 

of all needed treatment to a score in the 2 to 9 range based on the percentage of 

restored teeth.  Furthermore, a tooth that is extracted as an alternative to 

restorative or periodontal treatment will be captured in the prosthetic score.  By 

using both caries and prosthetic scores to describe a dentition’s status a 

decrease in the caries score that results from tooth extraction will result in an 

increase in the prosthetic score.   

 

The PreViser Prosthetic Score, a Component of PreVi ser’s Dentition Score 

The prosthetic score describes the status of the dentition in terms of prosthetic 

tooth replacement.  Tooth replacement methods include removable appliances 

(e.g., partial and full dentures), non-removable appliances (e.g., bridge), and 

single tooth replacement implants.  The score 1 means that the dentition has the 

optimal number of natural teeth.  Scores from 2 to 9 mean that the dentition has 

been completely repaired with higher scores indicative of a larger percentage of 

teeth that needed to be replaced to achieve a dentition that is optimal for the 

patient.  Scores within the range of 10 to 100 mean that prosthetic treatment is 
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needed.  Higher prosthetic scores correspond to more severe conditions and 

higher prosthetic treatment need.  For scores 10 to 99, the ten’s digit reflects the 

increasing severity of tooth loss and the unit’s digit is the increasing magnitude of 

current tooth replacement need.  A score of 100 represents the most severe 

condition and highest need.  The prosthetic score will decrease upon the 

completion of all needed treatment to a score in the 2 to 9 range based on the 

percentage of teeth that needed to be replaced.   

 

Dentition Score Examples 

Table 2 includes 14 examples for 5 fictitious patients.   

 

Patient A 

Example 1 describes the dental conditions at an initial examination for patient A, 

a 52-year old male.  At this examination there are 27 visible teeth in jaws that 

optimally could accommodate 28.  5 of the visible teeth have a restoration where 

2 teeth are restored with a crown that serve as abutments for a bridge and 3 

teeth have a filling.  The filled teeth include the upper left second molar, the 

upper left first premolar, and the lower right first premolar.  Caries exists for the 

upper left second molar and lower right first premolar.  The missing tooth has 

been replaced with a 3-unit fixed bridge (e.g., 1 fixed prosthetic tooth).  In this 

example the caries score is 13 and the prosthetic score is 2.  Patient A is 

subsequently treated, which consisted of extraction of the upper left second 

molar and a new restoration for the lower right first premolar.  The new values 

and scores following treatment are: 28 optimal teeth, 26 visible teeth (e.g., the 

upper second molar was extracted reducing the number of visible teeth from 27 

to 26), 4 restored teeth (e.g., the restored upper second molar was extracted 

reducing the number of restored teeth from 5 to 4 and the re-restoration of the 

lower right first premolar results in no net change in restored teeth), 0 carious 

teeth (e.g., all carious lesions were treated), 1 fixed prosthetic tooth, and 0 

removable prosthetic teeth.  As a result of treatment the caries score is reduced 

from 10 to 3, which is indicative of a fully restored condition.  The prosthetic 
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score is 10, which is indicative that prosthetic tooth replacement for the extracted 

upper second molar is needed.  In example 2 the optimal number of teeth is 28.  

When the upper second molar is not needed, as may occur for some patients, 

then the number of optimal teeth would be 27 instead of 28.  Hence if patient A 

did not need the upper second molar, then the prosthetic score would be 2 as 

shown in example 3.  In this situation the dentition is repaired to an optimal state 

and no prosthetic treatment is needed. 

 

Patient B 

Sometimes the teeth are too large for the size of the jaw resulting in crowding 

and misalignment.  This situation describes patient B who had four first 

premolars extracted for orthodontic treatment.  In example 4, there are 24 visible 

teeth, 8 teeth have been restored, and no tooth has caries.  In this example the 

caries score is 4 and the prosthetic score is 1.  During a subsequent 

examination, patient B is found to have developed caries in 2 un-restored teeth 

and 1 restored tooth, as shown in example 5.  The three new carious lesions 

results in an increase in the caries score from 4 to 24, indicative of treatment 

need.  When restorative treatment is completed, as shown in example 6, the 

caries score will decrease to 5.  Since treatment included restoring two teeth 

previously not restored, the number of restored teeth increased from 8 to 10 

resulting in the caries score to increase from 4 to 5 as can be seen by comparing 

example 4 with example 6. 

 

Patient C 

Prosthetic tooth replacement may be categorized as removable, non-removable, 

and single tooth replacement implants.  Removable prostheses include partial 

and full dentures.  While an abutment tooth for a removable partial denture may 

be utilized, the tooth may or may not be restored.  However, a bridge, which is a 

non-removable prosthesis, commonly requires a crown (e.g., restoration) for 

each abutment tooth.  The replacement of a single missing tooth with a bridge 

typically includes a crown for each of two abutment teeth and one (fixed) 
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prosthetic tooth.  The replacement of a single missing tooth can be accomplished 

without the need for a crown for any visible teeth by utilizing a single tooth 

replacement implant.  The combination of caries and prosthetic scores can 

capture the difference between a bridge and implant as exemplified by patient C.  

Example 7 is the situation where each of two missing teeth is replaced with a 3-

unit fixed bridge, which includes a crown for each of the 4 abutment teeth and 2 

prosthetic teeth.  This results in 3 for the caries score and 2 for the prosthetic 

score.  These scores can be contrasted with example 8 where the two missing 

teeth are replaced using the single tooth replacement method (e.g., 2 single 

implants each restored with a crown).  Since no natural teeth need to be restored 

for this method, the caries and prosthetic scores are 1 and 2, respectively.  In 

both situations the dentition is repaired to an equivalent optimal status.  However, 

the use of crowns in example 7 by virtue of four crowns is not equivalent to the 

never diseased or restored dentition in example 8.  While the caries and 

prosthetic scores cannot differentiate between fixed and removable prosthetic 

teeth, these independent observations could be used as a means of 

differentiation of prosthetically repaired dentitions.   

 

Patient D 

A patient may have many restored teeth and continue to be at very high risk for 

caries, as represented by patient D.  Example 9 describes the situation where all 

28 teeth needed for an optimal dentition are present, 22 teeth have been 

restored, and 6 of the restorations are defective with caries.  The caries and 

prosthetic scores for this situation are 29 and 1, respectively.  Should the patient 

elect to extract the 6 teeth with caries, the caries score would reduce to 8 but the 

prosthetic score would increase to 39, as shown in example 10.  However, 

replacement of the 6 extracted teeth with a removable partial denture would 

reduce the prosthetic score to 3, as shown in example 11.  Examples 9, 10, and 

11, highlight the use of the scores to document treatment need where the 

examples include 29 for a caries score and 39 for prosthetic score, completion of 

needed treatment where the examples include a reduction in the caries score 
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from 29 to 8 and prosthetic score from 39 to 3.  This set of examples also shows 

that merely extracting teeth to reduce the caries score (e.g., 29 to 8) will result in 

an increase in the prosthetic score (e.g., 1 to 39 or 3). 

 

Patient E 

An adolescent may be temporarily missing teeth as permanent teeth do not 

instantaneously erupt to take the place of primary teeth as they are shed.  

Prosthetic tooth replacement increases with age but accounts for a low 

percentage of treatment interventions prior to age 19 years making the prosthetic 

score unnecessary until the age of 19 years is attained.  The caries score 

describes the dentition in terms of the visible teeth affected by decay and 

therefore is applicable when the dentition is comprised of only primary teeth, 

primary and permanent teeth, and only permanent teeth.  An example of this 

situation is patient E, a 10-year-old female who has 10 primary and 14 

permanent teeth.  At the initial examination, listed in example 12, six of the 

primary teeth have a restoration and two of the permanent teeth have caries, 

which results in a caries score of 14.  Immediately following treatment where both 

carious lesions are restored, the caries score reduces to 4.  Two years later 

when the natural eruptive process results in replacement of the six restored 

primary teeth with never-carious and never-restored permanent teeth the caries 

score reduces to 2.   

 

The PreViser Caries Risk Score 

The caries risk score predicts the potential for caries at a future time.  Risk, which 

is distinct from disease including its signs and symptoms, is determined by risk 

factors.  Caries risk is described on a three-point scale where low risk is 1, 

moderate risk is 2, and high risk is 3.  Preventing caries requires treatment that 

reduces the influence of the patient’s risk factors for caries and negates the 

potential.  Furthermore, higher risk requires more powerful and/or more frequent 

preventative treatment interventions to prevent caries.  For example, treatment 

interventions for a patient with high risk might include professional fluoride 
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application, nutritional counseling, sealants, oral hygiene instruction, and 3-

month recall.  A patient with low caries risk may only need recall at a 12 month or 

longer interval.  The recall interval can be determined from the risk and dentition 

scores.  For example: 

·  A low risk patient that never had caries or lost a tooth may be managed 

using a recall interval range of 12 to 18 months. 

·  A low risk patient with a caries score 2 and that never lost a tooth may be 

managed using a recall interval range of 9 to 18 months. 

·  A moderate risk patient that never had caries or lost a tooth may be 

managed using a recall interval range of 6 to 12 months. 

·  A moderate risk patient with a caries score 2 and that has lost a tooth may 

be managed using a recall interval range of 3 to 9 months. 

·  A high risk patient regardless of dentition score may be managed using a 

recall interval range of 3 to 6 months. 

 

Caries risk is determined from one of seven algorithms where the appropriate 

algorithm is selected based on tooth eruption and age.  Requisite information is 

dependant on the algorithm and includes one or more of status of the tooth type 

most recently exposed to saliva for 12 months, months caries free, oral hygiene 

status, fluoride exposure, snack frequency, fixed orthodontics, dry mouth, and 

major health changes. 

 

In the context of caries, risk predicts caries and caries precedes tooth loss.  The 

risk, caries, and prosthetic scores accurately describe their respective condition, 

which can be used to plan appropriate treatment and measure the effects of 

treatment.  The three scores provide a means to monitor oral health, manage 

restorative, prosthetic and preventative treatment needs, and engage the patient 

in their care.  In addition to these three scores, two report versions are produced, 

which includes the scores and a list of treatment interventions to aid the dentist 

and patient in selecting the desired course of action.  Only the patient version 

includes an explanation of the scores.  (Report 1)  Only the dentist version 
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includes the input data.  (Report 2)  A practice analysis report (PAR) is also 

available that describes the collective conditions and restorative and prosthetic 

needs for the patients of a dental practice.  (Report 3)  This report includes the 

mean scores, the restorative and prosthetic needs by number and dollars, and 

the distribution of patients by risk score and dentition score.  The PAR can also 

be utilized to measure the effectiveness of treatment for the same group of 

patients for a range of dates by calculating the change in value for each 

measured entity.   

 

Periodontal Disease 

Upon eruption of a tooth into the mouth, periodontal disease becomes possible.  

The most common types of periodontal disease are gingivitis and chronic and 

aggressive periodontitis.  Gingivitis and periodontitis are inflammatory diseases 

caused by specific bacteria, where the most common sign of inflammation is 

bleeding on probing.  These two diseases are distinguished by the loss of 

attachment, which is a histologic characteristic that is denoted by the pathologic 

detachment of the collagen fibers from cementum, apical migration of the 

junctional epithelium, and bone loss.  The diagnosis of periodontal disease is 

based almost entirely on clinical and radiographic assessments where the most 

common include probing pocket depth (PPD), clinical attachment level (CAL), 

radiographic pattern and extent of alveolar bone loss (RB), and bleeding on 

probing (BOP).  PPD is the distance from the gingival margin to the base of the 

gingival sulcus or periodontal pocket.  CAL is the distance from the cemento-

enamel junction (CEJ) or another distinct landmark to the base of the sulcus or 

periodontal pocket.  (Figure 7)  CAL is a more accurate indicator of the 

attachment level and hence the history of disease, disease progression, and 

treatment effects than PPD.  Furthermore, the American Academy of 

Periodontology (AAP) defines periodontitis severity on the basis of the amount of 

clinical attachment loss and it is the gold standard for research.  However, 

probing pocket depth and the radiographic pattern and extent of alveolar bone 

loss, but not clinical attachment level, are predictors for disease progression and 
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indicators for treatment in addition to determining current disease activity.  

Because it is cumbersome and time consuming to measure and is not a criterion 

of risk assessment or treatment planning, CAL is rarely used in clinical practice.  

Unfortunately while clinicians measure PPD and not CAL the substitution of PPD 

for CAL cannot be done as PPD does not correlate to CAL past middle age.  

Also, clinicians typically have radiographs, which can be used to measure bone 

height.  While bone height is generally accepted as a more accurate measure of 

periodontitis severity than pocket depth it does not correlate well to CAL.  This is 

because 30% to 50% demineralization must have occurred to be observed on a 

radiograph, which may result in an under-estimate of the amount of bone loss, 

especially during active disease progression7,8,9.  However, the quantification of a 

dentition’s periodontal status using PPD and RB has been shown to correlate 

accurately to actual status and therefore the combination could be used as a 

surrogate to CAL to describe the dentition’s loss of attachment10. 

 

Measurement Variation 

A diagnosis is made and treatment determined from CAL, PPD, and RB 

measured in 1 mm increments.  However, the measurement of CAL and PPD 

has been shown to only be accurate to within a 2 mm range of +1 mm to -1 mm 

90% of the time when done by calibrated and experienced clinicians7.  Since the 

average clinician is not calibrated a greater variation when measuring CAL and 

PPD would be expected.  The causes for the inaccuracy and variation in 

measurements include probe design, probing force, probing position, probing 

angulation, pocket depth, and inflammation11.  While the distance from the 

cemento-enamel junction to crestal bone can be measured on a radiograph, the 

true condition may not be accurately revealed because a radiograph is a 2-

dimensional image of a 3-dimensional entity and demineralized bone is below the 

threshold of radiographic sensitivity.  Because of the inaccuracy and variation of 

clinical measurements for CAL and PPD and the limitation of radiographic 

images, evidence of disease progression typically requires a change of 2-3 mm.  

Therefore, diagnostic categorization and decision making would be more 
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consistent and accurate when they are based on a 2mm instead of a 1mm 

increment.   

 

Current Terminology 

In contrast to gingivitis, periodontitis is characterized by severity and extent.  

Severity for periodontitis is more easily determined than caries severity.  The 

American Academy of Periodontology defines severity on the basis of the 

amount of clinical attachment loss (CAL) at a site where mild is 1-2mm CAL, 

moderate is 3-4mm CAL, and severe is greater than or equal to 5mm CAL.  

Extent is not defined the same for periodontitis and caries.  Extent for caries is 

the number of carious lesions or teeth.  Extent for periodontitis is the proportion 

of sites with disease9 and can more specifically describe the proportion of sites 

with each severity category10.  Hence periodontal status can be described as 

localized or generalized for extent along with health, gingivitis, mild, moderate, 

and severe periodontitis to describe severity.  A representative list of descriptions 

for periodontal status is shown in Table 3. 

 

The description of periodontal status (e.g., diagnosis including severity and 

extent) is extraordinarily complicated and a mathematical nightmare since 

periodontal disease is a multi-site condition (e.g., 6 sites per tooth yields 168 

sites for a 28-tooth dentition).  Hence periodontal status is the collective 

diagnoses for 168 sites.  A single tooth, which typically includes measurements 

of CAL at six sites, serves as an example of the challenge to unambiguously 

describe periodontal status.  Application of the AAP definition yields an accurate 

description when CAL is 3mm for all 6 sites (e.g. generalized moderate 

periodontitis).  However, another tooth where CAL is 3mm at 2 sites and CAL is 

0mm at 4 sites is also generalized moderate periodontitis.  Alternative methods 

including average and maximum CAL cannot distinguish a tooth where CAL at 5 

sites is 0mm and CAL at 1 site is 6mm from a second tooth where CAL at 4 sites 

is 0mm and CAL at 2 sites is 3mm from a third tooth where CAL at 6 sites is 1 

mm.  All three teeth have an average CAL of 1mm, which is associated with mild 
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periodontitis.  Using the maximum value of CAL, the first tooth would be 

described using the term severe periodontitis, moderate periodontitis for the 

second tooth, and mild periodontitis for the third tooth.   

 

A limitation of the current convention is further exemplified by the tooth with 1 

healthy site, 1 site with gingivitis, 1 site with mild periodontitis, 2 sites with 

moderate periodontitis, and 1 site with severe periodontitis.  Of the seventeen 

choices in Table 3 none is a perfect match and clinicians may use one of four as 

a close approximation (e.g. localized mild and severe periodontitis, localized 

severe periodontitis, generalized moderate to severe periodontitis, and 

generalized moderate and localized severe periodontitis).  Expanding the text 

terminology list becomes impractical and of no utility since 210 different 

combinations of severity exists for a single tooth.  Another example of a limitation 

of the current convention is an individual with an initial diagnosis where in spite of 

subsequent improvement or deterioration may have no accompanying change in 

diagnosis.  The complexity of this issue is magnified by the possibility that a 

deteriorated periodontal disease state may have occurred due to advancing 

disease at existing disease sites or additional sites that have become diseased 

or some combination of these two situations.  While these examples use a tooth, 

they apply equally to a six-sextant dentition, as each is comprised of six portions.   

 

A score that describes the severity and extent of periodontal disease that meets 

the score characteristics described previously would be expected to improve the 

patient’s understanding of their oral health condition, to enhance the patient’s 

participation in the management of their oral health, and in the dentist’s 

management of oral health services resulting in better health outcomes.  

PreViser’s periodontal disease score fulfills these characteristics. 

 

PreViser’s Periodontal Disease Score 10 

The periodontal disease score is an expression of the proportion of sextants with 

each possible severity diagnosis (e.g., health, gingivitis, mild, moderate, and 
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severe periodontitis) that accurately describes periodontal status by the collective 

contribution of the sextants.  PreViser’s disease score was shown to be accurate 

and valid by the statistical strength of agreement with actual periodontal status 

determined using values of alveolar bone height obtained from digitized 

radiographs.  The disease score ranges from 1 to 100 where a score of 1 means 

every sextant is healthy and a score of 100 means that every sextant has severe 

periodontitis.  The disease scores are not equally allocated amongst severity 

categories due to the method of calculation.  For example, health has a score of 

1, gingivitis 2-3, mild periodontitis 4-10, moderate periodontitis 11-36, and severe 

periodontitis 37-100.  Since the disease score incorporates a count of sextants 

with a specific disease severity, these 5 basic categories can be doubled to 10 as 

shown in Table 4. 

 

The disease score is determined by bleeding on probing, pocket depth, and bone 

loss, as they are routinely assessed and used to plan treatment.  Measurements 

for pocket depth and radiographic bone height utilize categories in three levels 

for clinical efficiency and accuracy of measurement, for their precision to 

determine treatment needs, their sensitivity to change and accuracy to describe 

the clinical situation.  For example, pocket depth categories are <5mm, 5-7mm, 

and >7mm.  While a 3mm probing depth is considered normal, 4mm falls within 

the measurement variation described previously and therefore a 4mm pocket 

may be healthy whereas a pocket 5mm is probably diseased.  The next greater 

measurement that is clearly worse than 5mm is >7mm as the pocket depth is 

more than 2mm deeper.  Bone height categories are <2mm, 2-4mm, and >4mm.  

Similar to pocket depth, the normal distance of the bone crest from the CEJ is 1 

to 2 mm.  When the distance is greater than 2mm bone loss is likely to have 

occurred and when the distance is >4mm the loss of bone is definitively worse 

compared to when it was at the 2mm level.   

 



Dental Risk and Disease Assessment.doc 
Last printed 9/23/2008 2:04:00 PM 

16

PreViser’s Periodontal Risk Score 

PreViser’s periodontal risk score predicts the potential for future periodontitis 

(e.g., loss of attachment) including tooth loss due to periodontitis.  The risk score 

was determined to be valid and accurate by comparing the risk prediction to bone 

loss and tooth loss during a 15 year period12,13.  Risk, which is distinct from 

disease, is determined by risk factors.  The information that is required to 

calculate the risk and disease scores includes: patient age, frequency of dental 

visits, smoking history, diabetes status, oral hygiene status, history of pocket-

reducing periodontal surgery, pocket depth, bleeding on probing, restorations 

below the gingival margin, root calculus below the gingival margin, radiographic 

bone height, furcation involvements, and vertical bone lesions12,13,14,15.  (Table 5)  

The risk score ranges from 1 to 5 where 1 is very low risk, 2 is low risk, 3 is 

moderate risk, 4 is high risk, and 5 is very high risk.  Preventing periodontal 

disease requires treatment that reduces the influence of the patient’s risk factors 

and negates the potential.  Furthermore, higher risk requires more potent 

treatment interventions and preventative interventions that are more powerful 

and more frequent to manage and/or prevent periodontal disease. 

 

An Example of Periodontal Risk and Disease Scores 

An example of the scores can be illustrated for a 39-year-old patient who smokes 

a pack a day.  (Figure 8)  At the initial examination 6mm pockets were observed 

for the maxillary right and left posterior sextants.  Bleeding occurred on probing 

for every sextant except the maxillary anterior.  Bone loss was limited to the sites 

where deep pockets were found.  At these sites the crestal bone was 3mm from 

the CEJ.  Subgingival calculus was prevalent and the margins of several 

restorations were subgingival and contributed to the inflammation.  Oral hygiene 

was unacceptable.  The risk and disease scores were 4 and 21, respectively.  

While the patient declined periodontal therapy, the subgingival calculus was 

removed during the recall visits, which occurred every 6 months.  One year later 

a new assessment revealed the risk and disease scores were 4 and 25.  The 

increase in disease score was due to the deepening of the pockets in the 
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mandibular right sextant to 5mm.  While the risk remained high and unchanged 

the disease score increased consistent with progressive worsening of 

periodontitis.  At this time the patient commits to treatment.  Scaling and root 

planing was performed and several restorations were replaced.  However, some 

sites did not respond satisfactorily to the non-surgical treatment and periodontal 

surgery was done.  The reparative periodontal treatment is followed with 

periodontal maintenance every 3 months.  Three years later the risk and disease 

scores were 4 and 6.  While treatment resolved the pockets and defective 

restorations, the patient continued to smoke a pack a day.  However by the next 

year the patient quits smoking, which reduced the risk to 3. 

 

This example can be used to illustrate the influence of risk on treatment 

selection.  Scaling and root planing plus surgery were needed for this high-risk 

patient.  Had the patient been low risk, it is less likely that surgery would have 

been needed.  The recall interval is also dependent on risk.  By having moderate 

periodontitis (e.g., disease score 25) and high risk (e.g., risk score 4), the 

preferred recall interval is 3 months.  However by reducing risk to moderate (e.g., 

risk score 3) and the disease score to 6, a recall interval between 4 and 6 months 

might be selected.   

 

Patient and Practice Management 

In the context of periodontitis, risk predicts periodontitis and periodontitis may 

result in tooth loss.  The periodontal risk and disease scores accurately describe 

their respective condition, which can be used to: 

1. Create consistency within a practice to accurately identify patients with 

periodontitis.  PreViser requires that the collection and measurement of 

clinical observations follows a standard method where the information is 

objectively translated into a score that has the same meaning for every 

patient with a similar set of clinical conditions.  By using a three-level 

categorization of PPD and BH consistently accurate measurements are 
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made minimizing variation that would result in some risk assessments and 

diagnoses being erroneous.  

2. Establish a protocol for patient flow.  A sample protocol is provided in 

Figures 9A-D.   

3. Plan appropriate treatment.  Two report versions are produced to aid the 

dentist and patient in selecting the desired course of action.  The reports 

are a concise summary of a patient’s periodontal status, which is not 

easily derived from a comprehensive periodontal charting as illustrated in 

Figures 10A-B.  The reports include a list of reparative and preventative 

treatment interventions categorized by condition and ranked by expected 

level of effectiveness to aid the dentist and patient in the selection of 

treatment.  (Reports 4 and 5)  Treatment of periodontal disease includes 

repair and prevention where a treatment intervention may have 

characteristics of both.  Periodontal treatment need is based on the 

patient’s unique combination of clinical conditions and risk level where 

clinical conditions (e.g., pockets, bone loss, furcation involvements, etc.) 

are the target of reparative treatment interventions and risk factors 

(bacterial plaque, smoking, diabetes, pockets, bone loss, furcations, etc.) 

are the target of preventative interventions.  Treatment that reduces the 

depth of pockets is reparative and preventative.  Improvement in 

periodontal status can result in lower disease and risk scores, as pocket 

depth is used to determine both scores.  The lowest disease score for a 

patient who has bone loss will range from 4 to 10 since bone loss is 

typically permanent.  Hence, the two scores provide a means to monitor 

oral health, manage periodontal status, and engage the patient in their 

care.  Since the disease score only describes the severity and extent of 

periodontal disease, it cannot be substituted for a diagnosis.  (Attachment)  

Only the patient version includes an explanation of the scores.  (Report 4)  

Only the dentist version includes the input data.  (Report 5) 

4. Establish a protocol for referral to a periodontist.  Report 6 is an example 

of the correlation of the disease and risk scores to the guidelines for 
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periodontal patient management published by the American Academy of 

Periodontology.  The recommendation in the report is based on the 

current scores or the change in scores when a history exists.  Each 

practice could create their own protocol based on current scores or the 

change in scores.   

5. Measure the effects of treatment (or lack of treatment) by tracking a 

patient’s change in periodontal status.  This is exemplified in Figure 8. 

6. Establish a protocol for comprehensive charting.  An example is provided 

in Report 5 and a sample protocol is provided in Figure 11. 

7. Establish a protocol for radiographs.  An example is provided in Report 5 

and a sample protocol is provided in Figure 11. 

8. Analyze practice performance.  A practice analysis report (PAR) is 

available that describes the collective conditions and periodontal needs for 

the patients of a dental practice.  (Report 7)  This report includes the mean 

scores, the periodontal treatment needs by number and dollars, and the 

distribution of patients by risk score and disease score.  The PAR can also 

be utilized to measure the effectiveness of care management for the same 

group of patients for a range of dates by calculating the change in value 

for each measured entity. 
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Figure 1A – Hypertension classification 
 

 
 
Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure.   
US Department of Health and Human Services 
National Institutes of Health 
National Heart, Lung, and Blood Institute 
National High Blood Pressure Education Program 
NIH Publication No. 03-5233 
May 2003 
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Figure 1B – Hypertension treatment 
 

 
 
Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure.   
US Department of Health and Human Services 
National Institutes of Health 
National Heart, Lung, and Blood Institute 
National High Blood Pressure Education Program 
NIH Publication No. 03-5231 
May 2003 
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Figure 2 – Body Mass Index 
 

 
 
http://www.consumer.gov/weightloss/bmi.htm 
Accessed 3/15/2008 
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Figure 3A – Diabetes Diagnosis 
 

 
FPG = fasting plasma glucose 
IFG = impaired fasting glucose 
IGT = impaired glucose tolerance 
PG = plasma glucose 
 
Standards of Medical Care for Patients with Diabetes Mellitus 
Position Statement 
American Diabetes Association 
Diabetes Care (Supplement 1) 2002; 25:S33-S49. 
 
 
 
Figure 3B – Diabetes Goals 
 

 
 
 
Joslin Diabetes Center & Joslin Clinic 
Clinical Guideline for Pharmacological Management of Type 2 Diabetes 2/20/04 
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Figure 4 – Primary Dentition 

 
 
Tooth eruption: The primary teeth 
American Dental Association 
JADA 2005; 136:1619 
 
And this chart can also be found at: 
http://www.ada.org/public/topics/documents/chart_eruption_primary.pdf 
Accessed 3/15/2008 
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Figure 5 – Permanent Dentition 

 
 
http://www.ada.org/public/topics/documents/chart_eruption_perm.pdf 
Accessed 3/15/2008 
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FIG. 6 – Dental Caries 

 
 
Pitts NB. Modern concepts of caries measurement. J Dent Res. 2004; 83(Spec 
Iss C): C43-C47. 
 
 
 
 
Figure 7 – PPD and CAL measurements 
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Figure 8 – Risk and Disease Score Historical Graph 

 
 
This graph shows the change in scores over time.  At the initial assessment in 
2002, the patient had moderate periodontitis and was at high risk.  One year later 
periodontal status worsened, as the patient elected to decline periodontal 
treatment.  However, during the next 3-year period periodontal and restorative 
treatment was provided, which lowered the disease score.  It took another year 
for the patient to quit smoking, which lowered the risk score.  
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Figure 9A – Protocol for a patient with history of previous periodontal treatment 
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Figure 9B – Protocol for a new patient or existing patient that has not had a 
comprehensive exam within 3 years 
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Figure 9C – Protocol for a non-periodontitis existing patient 
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Figure 9D – Protocol for an existing patient 
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Figure 10A – Comprehensive Periodontal Examination and Charting 
 

Clinical Condition Number of 
teeth 

Measurements 
per tooth 

Total 
Observations  

Pocket depth 28 6 168 

Tooth mobility 28 1 28 

Recession 28 2 56 

Furcation involvements 10 2 or 3 24 

Attached gingiva 28 1 or 2 42 

Plaque score 28 4 112 

Bleeding points 28 4 112 

Radiographic bone loss 28 2 56 

Total Observations for a 28-tooth dentition 598 

The 598 observations are 570 more than required by PreViser, which as shown 
in Table 5 requires only 28.  Even pocket depth observations exceed PreViser by 
140.  The comprehensive periodontal charting shown in figure 10B is illustrative 
of the magnitude of the problem to distill the information into an accurate and 
concise summary of a patient’s periodontal status. 
 
Figure 10B – Comprehensive periodontal charting 
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Figure 11 – Protocol for Radiographs and Comprehensive Charting 

Description Radiographic Image 
Recommendation 

Comprehensive Periodontal 
Charting Recommendation 

Initial screening exam  
Health or gingivitis: score range 1-3 

Posterior bitewings Not needed at this time 

Initial screening exam 
Mild periodontitis: score range 4-10 

Posterior bitewings plus anterior 
bitewings or periapicals 

Needed to document baseline status, 
if it has not already been recorded 

Initial screening exam 
Moderate to severe periodontitis: score 
range 11-100 

Full mouth images 
Needed to document baseline status, 
if it has not already been recorded 

Post-initial screening exam 
Health or gingivitis: score range 1-3 
Low risk: score = 1 
Previous health or gingivitis 

Posterior bitewings every year Not needed at this time 

Post-initial screening exam 
Health or gingivitis: score range 1-3 
Low risk: score = 1 
Previous periodontitis 

Posterior bitewings every year 
Needed to document the changes in 
status, unless this is documented in 
the current charting 

Post-initial screening exam 
Health or gingivitis: score range 1-3 
Moderate to high risk: score = 2, 3 
Previous health or gingivitis 

Posterior bitewings every year Not needed at this time 

Post-initial screening exam 
Health or gingivitis: score range 1-3 
Moderate to high risk: score = 2,3 
Previous periodontitis 

Posterior bitewings every year 
Needed to document the changes in 
status, unless this is documented in 
the current charting 

Post-initial screening exam 
Mild periodontitis: score range 4-10 
Low risk: score = 1 
Status is stable or improved 

Posterior bitewings every year 
Anterior bitewings or perapicals 
every 1-3 years 

Needed to document status every 1-3 
years 

Post-initial screening exam 
Mild periodontitis: score range 4-10 
Low risk: score = 1 
Status has worsened 

Posterior bitwings and anterior 
bitewings or periapicals taken 
within the last 12 months 

Needed to document the changes in 
status, unless this is documented in 
the current charting 

Post-initial screening exam 
Mild periodontitis: score range 4-10 
Moderate to high risk: score = 2,3 
Status is stable or improved 

Posterior bitewings every year 
Anterior bitewings or perapicals 
every 1-3 years 

Needed to document status every 1-3 
years 

Post-initial screening exam 
Mild periodontitis: score range 4-10 
Moderate to high risk: score = 2,3 
Status has worsened 

Posterior bitwings and anterior 
bitewings or periapicals taken 
within the last 12 months 

Needed to document the changes in 
status, unless this is documented in 
the current charting 

Post-initial screening exam 
Moderate to severe periodontitis: score 
range 11-100 
Low risk: score = 1 
Status is stable or improved 

Posterior bitewings every year 
Full mouth images every 3-5 years 

Needed to document status every 
year 

Post-initial screening exam 
Moderate to severe periodontitis: score 
range 11-100 
Low risk: score = 1 
Status has worsened 

Full mouth images taken within the 
last 12 months 

Needed to document the changes in 
status, unless this is documented in 
the current charting 

Post-initial screening exam 
Moderate to severe periodontitis: score 
range 11-100 
Moderate to high risk: score = 2,3 
Status is stable or improved 

Posterior bitewings every year 
Full mouth images every 3-5 years 

Needed to document status every 
year 

Post-initial screening exam 
Moderate to severe periodontitis: score 
range 11-100 
Moderate to high risk: score = 2,3 
Status has worsened 

Full mouth images taken within the 
last 12 months 

Needed to document the changes in 
status, unless this is documented in 
the current charting 

 



Dental Risk and Disease Assessment.doc 
Last printed 9/23/2008 2:04:00 PM 

36

Table 1 – Dentist Observations and Input Data for the Dentition Score 
 

 
 
 
 
Table 2 – Dentition Score Examples 
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Table 3 – Periodontal Disease Diagnostic Terminology 
 

Representative Text Descriptions 

Health 
 
Gingivitis 
 
Localized Mild Periodontitis 
Generalized Mild Periodontitis 
 
Localized Mild and Moderate Periodontitis 
Localized Moderate Periodontitis 
Generalized Mild to Moderate Periodontitis 
Generalized Mild and Localized Moderate Periodontitis 
Generalized Moderate Periodontitis 
 
Localized Mild and Severe Periodontitis 
Localized Moderate and Severe Periodontitis 
Localized Severe Periodontitis 
Generalized Mild to Severe Periodontitis  
Generalized Mild and Localized Severe Periodontitis 
Generalized Moderate to Severe Periodontitis 
Generalized Moderate and Localized Severe Periodontitis 
Generalized Severe Periodontitis 
 
 
Page RC, Martin JA. Quantification of periodontal risk and disease severity and 
extent using the oral health information suite (OHIS). Perio 2007; 4: 163-180. 
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Table 4 – Disease score categories 

Severity 
Disease 
Score 

Disease 
Score 

Category  
Description 

Health 1 1 No sextant has periodontal disease 

Gingivitis 2-3 2 �  1 sextants has gingivitis 

Mild 
periodontitis 

4-7 3 �  1 sextants has mild periodontitis 

8-10 4 � 40% of the sextants has mild periodontitis 

Moderate 
periodontitis 

11-26 5 � 1 sextants has moderate periodontitis 

27-36 6 �  40% of sextants have moderate 
periodontitis 

Severe 
periodontitis 

37-64 7 1 sextant has severe periodontitis 

65-82 8 �  20% of sextants have severe periodontitis 

83-92 9 �  40% of sextants have severe periodontitis 

93-100 10 > 50% of sextants have severe periodontitis 
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Table 5 – Periodontal Risk and Disease Assessment Input Data 
 

Observation Number  

Patient age 1 

Frequency of dental visits 1 

Smoking history 1 

Diabetes status 1 

Oral hygiene status 1 

History of pocket-reducing periodontal surgery 1 

Pocket depth 6 

Bleeding on probing 6 

Restorations below the gingival margin 1 

Root calculus below the gingival margin 1 

Radiographic bone height 6 

Furcation involvement 1 

Vertical bone lesions 1 

Total Observations  28 
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Report 1 – Patient version of Dentition Report 
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Report 2 – Dentist version of Dentition Report 
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Report 3 – Dentition Practice Analysis Report 
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Report 4 – Patient version of Periodontal Report 
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Report 5 – Dentist version of Periodontal Report 
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The recommendations in this section are based on periodontal assessment needs only. 
 

Radiographic Image Recommendation 
 
The recommendation for radiographic images is based on the patient’s current PreViser periodontal disease 
risk and severity/extent scores only or the changes in those scores over time: 
 
Posterior bitewings every year 
Full mouth images every 3-5 years 

 
Comprehensive Periodontal Charting Recommendation 

 
The recommendation for the recording of a comprehensive periodontal charting, including pocket depth 
measurements at 6 sites per tooth, bleeding on probing, furcation involvements, recession, and attached 
gingiva: 
 
Needed to document status every year 

 
Patient Care & Consult Time Estimate 

 
The needs description for patient care and consult time is based on PreViser scores or change in those scores: 
 
High needs 
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Report 6 – Correlation Report 
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Report 7 – Periodontal Practice Analysis Report 
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Attachment 
 
Excerpt from: 
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