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Abstract 

Contemporary periodontal practice envisages personalised risk assessment so as to identify individual 

therapeutic targets that may mitigate disease progression. Personalised periodontics may involve 

identification of genomes/epigenomes and metagenomics, all of which are technically demanding and 

expensive. Clinically available tools are therefore required for disease surveillance, especially in large 

populations with huge socioeconomic disparities. This review examines existing clinical tools assessing 

modifiable risk factors like tobacco smoking, diabetes mellitus, and pathogenic bacteria, and non-

modifiable risk factors like genetic factors, host response, age, gender, socioeconomic status, and 

psychological stress. Ten models are analyzed: Hexagonal Risk Diagram (PRA), Modified PRA (MPRA), 

UniFe/PerioRisk, SmartRisk, DentoRisk, Periodontal Risk Calculator (PreViser), American Academy of 

Periodontology (AAP) Self-Assessment Tool, Health Improvement in Dental Practice Model (HIDEP), 

Cronin/Stassen BEDS CHASM Scale, and Risk Assessment-Based Individualized Treatment Model 

(RABIT). While these models offer unique advantages in predicting risk, there are some limitations in 

their ability to predict patient outcomes in real-life clinical settings. Further studies need to done to 

improve upon existing risk models. 
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1. Introduction 

Contemporary periodontal practice envisages personalised risk assessment so as to identify individual 

therapeutic targets that may mitigate disease progression. This involves identification of non-modifiable 

risk factors such as genomic and metagenomic factors. To this end, microbiological tools like Omnigene, 

Evalusite, and Perioscan; biochemical tools like Perio 2000, Prognos-Stik, Perio-Check, Periogard, and 

Pocket Watch; and genetic tests like the PST Genetic Susceptibility Test have been devised, but these lack 

proper scientific validation, consume time, and are also difficult to afford [1]. This warrants the use of 

clinical tools to evaluate risk assessment. Clinical risk assessment tools aim to evaluate both modifiable 
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risk factors like tobacco smoking, diabetes mellitus, and pathogenic bacteria and non-modifiable risk 

factors like genetic factors, host response, age, gender, socioeconomic status, and psychological stress [2]. 

These are more ideal since they are non-invasive, affordable, quantitative, specific, sensitive, reproducible, 

and can be performed chair-side with relative ease. 

 

2. Clinical Risk Assessment Models 

2.1 Hexagonal Risk Diagram for Periodontal Risk Assessment (PRA) 

The PRA tool by Lang and Tonetti employs a hexagonal diagram that integrates six key factors: smoking, 

diabetes, bleeding on probing, residual teeth, bone loss, and systemic conditions [3]. Since a graphical 

representation of risk levels of a patient is provided in this tool, it helps in a multifactorial as well as 

comprehensive approach towards risk assessment as it helps explain risk and risk factors visually to 

patients [3]. Clinical data (e.g., bleeding on probing percentage, pocket depths ≥5mm, bone loss) should 

be recorded post-initial therapy, scored (0–3) for six parameters, and plotted on a hexagonal chart; the 

total area determines risk (low: ≤2 parameters high, moderate: 3–4, high: ≥5). Recall intervals should be 

set based on the risk category (low: 6–12 months, moderate: 3–6 months, high: 1–3 months). This model 

is useful particularly in general clinical practice as it can be used for both initial screenings and in long-

term monitoring of the patient. Thanks to PRA being readily available on perio-tools.com and its being 

endorsed by the European Federation of Periodontology, it is widely used in clinical settings [4]. While 

PRA gives a broad and detailed summary of risk factors when compared with other models, its lack of a 

specific numerical scoring system limits its precision and reduces its objectivity [5]. Since it has a broad 

and multifactorial approach, this might overlook specific tooth-level risks, thereby limiting its utility in 

case of targeted interventions. Moreover, its application across wide demographics may be undermined 

due to the lack of detailed case-specific validation in diverse populations. Its static nature also does not 

help its case much: since this does not account for dynamic changes in risk factors over time, sensitivity 

is reduced in long-term monitoring. 

 

Figure 1: Lang and Tonetti’s Hexagonal Risk Diagram 
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2.2 Modified Periodontal Risk Assessment Model (MPRA) 

Developed in India by Chandra, this model is a development on the PRA system with the addition of 

certain factors such as tooth loss and inflammation [6]. Unlike PRA, it has a numerical scoring system 

helping increase objectivity in risk evaluation. Data on clinical (e.g., pocket depths) and systemic factors 

(e.g., diabetes HbA1c, smoking pack-years) should be collected, assigned weighted scores, and combined 

to categorize risk (low, moderate, high). MPRA model is beneficial in a clinical setup as it aids in 

individualized treatment planning. Precise quantification of risk makes it valuable for the clinician in terms 

of decision-making in both surgical and non-surgical periodontal therapy. While this model retains PRA's 

multifactorial approach, its complexity is increased, thereby reducing ease of usage when compared to 

PRA as it may overwhelm surgeons as they will mostly be constrained for time in clinical settings; this 

will reduce its practicality. Its widespread use in diverse clinical practices compared to PRA may also be 

limited by virtue of its regional development [2]. While the numerical scoring is objective, it may 

oversimplify complex periodontal conditions and may lead to several risk factors being potentially missed. 

Lack of supporting literature also limits its credibility and standardization in global clinical practice. 

 

Figure 2: Chandra’s Modified Periodontal Risk Assessment Model (MPRA) 

 
 

2.3 UniFe/PerioRisk 

Developed by Trombelli et al., this model divides risk into five categories on the basis of patient 

characteristics including, but not limited to, age, diabetes, and smoking status [7]. It is tailor-made 

primarily for large-scale epidemiological studies. In large-scale private dental practice as well as in 

community health centres where rapid periodontal risk screening is done, this model is seen as being 

beneficial. It helps in early identification of high-risk individuals, facilitating timely interventions. Unlike 

the detailed patient risk profiles needed for PRA and MPRA, UniFe/PerioRisk simplifies risk assessment. 

However, since it has lower specificity in detailed patient evaluations, its use for individualized treatment 

planning is limited [8]. Since it focuses heavily on epidemiological utility, its adaptability to dynamic 

clinical changes in individual patients may be limited. As the model relies on broad categories, subtle risk 

variations within patients might be missed, leading to a reduction in precision. Furthermore, as it is 

validated in controlled settings and not in diverse clinical practices, its practical applicability could be less. 
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Figure 3: UniFe/PerioRisk 

 
 

 

2.4 SmartRisk 

SmartRisk is an advanced digital tool that allows for dynamic prediction of periodontal risk via machine 

learning. This platform helps minimize subjective bias and adapts over time based on the profile of the 

patient. SmartRisk is of great advantage when it comes to technology-driven, modern clinical setups. This 

tool can seamlessly integrate with electronic health records of the patient and give real-time risk updates, 

thereby making it ideal for multidisciplinary periodontal management [9]. Real-time clinical data (e.g., 

probing depths, plaque scores) should be entered into the SmartRisk digital platform, which applies the 

UniFe algorithm to categorize risk (low, moderate, high). Immediate interventions, such as localized 

antimicrobials, should be assigned, and patients counseled on risk-specific hygiene based on the category. 

Europe and North America, where practices are more technologically equipped and where electronic 

health records are prevalent, have shown the adoption of this tool. When compared with traditional models, 

SmartRisk's approach being AI-driven increases predictive accuracy. However, its reliance on digital tools 

limits accessibility in resource-constrained environments [10]. Though its dynamic predictions may be 

accurate, they may need to be updated frequently requiring technical support, thus posing challenges for 

smaller clinical setups. Clinicians unfamiliar with AI technologies may also find this complex tool difficult 

to adopt. Its high initial setup costs and reliance on electronic health record integration also make it 

difficult for limited budget clinics or outdated systems to use this system. 

 

2.5 DentoRisk System 

DentoRisk, developed by Lindskog et al., assesses risk at both patient and individual tooth level and was 

validated in a Swedish patient cohort [11]. It employs a mathematical algorithm for precise risk 

quantification to categorize risk (low, moderate, high). This model is ideal for advanced periodontal 

therapy planning, especially in cases requiring tooth-specific interventions. It helps clinicians prioritize 

treatment for high-risk teeth, improving overall periodontal outcomes. As a web-based tool, DentoRisk is 

marketed for clinical use (e.g., via dentorisk.com), suggesting it has been applied in specialized 

periodontal practices, though specific case reports are not widely published.  While other models assess 

risk at the patient level, DentoRisk’s tooth-specific analysis allows for targeted treatment. However, its 

complexity and need for software-assisted analysis may hinder widespread use as it may overwhelm 

clinicians without technical training, reducing its accessibility. As it focuses on tooth-level risk, it might 
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under-emphasize broader patient-level factors, thereby skewing treatment priorities. The tool being 

validated primarily in a Swedish cohort, limits its applicability to diverse populations with varying 

periodontal findings. What’s more, its web-based nature will require constant internet access and software 

updates, which may be impractical in rural and tribal settings. 

 

Figure 4: DentoRisk 

 
 

2.6 Periodontal Risk Calculator (PRC)/PreViser 

Introduced by Page and colleagues as the Periodontal Risk Calculator (PreViser) in 2002, this digital 

platform for assessing risk through clinical metrics like probing depth, bleeding, bone loss, and systemic 

conditions such as diabetes, has undergone several modifications over the years, including by Persson et 

al (2003), Martin et al (2010), and Busby et al (2014). It produces a numerical score to shape treatment 

choices and can be employed in general and specialty dentistry settings. While its design is intuitive to 

predict risk correctly, and is consistent to aid in clinical standardization, their rigid inputs may gloss over 

any case nuances, reducing flexibility. Its digital nature also tends to limit greater penetration, affecting 

its broader adoption. 

 

Figure 5: Periodontal Risk Calculator (PRC) 
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2.7 American Academy of Periodontology Self-Assessment Tool (AAP Tool) 

The AAP Self-Assessment Tool is an online, by-the-patient survey where gingival bleeding, tooth loss, 

smoking, and systemic health factors are probed, with responses interpreted by clinicians to categorize 

risk (low, moderate, high). It is used in clinics and outreach programs where it encourages dental 

consultations initiated by the patients themselves, enhancing early detection. Public health efforts are 

bolstered by its ease of use. Yet, self-reporting is prone to bias and can compromise accuracy. Since the 

questions are broad, they lack the specificity needed for intricate clinical decisions, requiring professional 

follow-up that may delay care in areas that have minimum resources, thus limiting its standalone utility. 

2.8 Health Improvement in Dental Practice Model (HIDEP) 

HIDEP, a model developed by Fors and Sandberg (2001), blends periodontal risk with health promotion, 

taking into account smoking, diet, stress, and systemic diseases with responses analysed by clinicians to 

categorize risk (low, moderate, high). When applied in collaborative practices, it links dental & general 

health strategies and supports prevention across disciplines. Its holistic view strengthens patient 

engagement and long-term wellness. Its breadth, however, needs extensive training, proving to be 

cumbersome to busy clinicians. Focus on lifestyle could dilute periodontal specificity, and the success 

depends on inter-professional collaboration, which is not possible in disjointed or underfunded systems, 

curtailing its practical scope. 

2.9 Cronin/Stassen BEDS CHASM Scale 

The BEDS CHASM Scale developed by Cronin and Stassen (2008) scores Biological (e.g., gingival 

inflammation), Environmental (e.g., socioeconomic status), Dental (e.g., restorations), Systemic (e.g., 

hypertension), Cognitive, Habits, Access, and Motivation elements to categorize risk (low, moderate, 

high). When used clinically it provides a thorough snapshot of risk and guides customized interventions. 

Risk assessment is wide-ranging. However, its many facets prolong evaluation and strain high-volume 

settings. Subjective scoring also has the risk of inconsistency, and its complexity needs robust training, 

potentially rendering it difficult to be used in simpler or resource-scarce practices. 

2.10 Risk Assessment-Based Individualized Treatment (RABIT) 

RABIT by Sorin T Teich (2013) integrates clinical, behavioural, and systemic risks into a flexible 

framework aiding in personalized periodontal care. Being deployed in specialty settings, it adjusts the 

treatment as the risks change, and optimizes outcomes via tailored plans. Clinical (e.g., probing depths) 

and patient-specific data (e.g., genetic markers) should be compiled into the RABIT decision-tree, which 

assigns a risk level (low, moderate, high) based on the weighted criteria. Its responsiveness suits complex, 

evolving cases, enhancing patient cooperation. However, its approach is data-heavy and needs time and 

resources, challenging smaller clinics. Its sophistication may also overwhelm untrained staff and its patchy 

data access in underserved areas will hamper accuracy and restrict its feasibility across all practice types. 

 

3. Discussion 

The ten risk assessment models reviewed here showcase a range of approaches to periodontal care, each 

tailored to distinct clinical demands. The PRA stands out for its versatility in general practice. According 

to Costa et al., research conducted in Brazil demonstrated its effectiveness in tracking periodontal health 

over an extended period, highlighting its utility in routine monitoring [12]. A study by Matuliene et al. 

where PRA risk profiles were explored to predict tooth loss during long-term maintenance, reinforced its 

value for clinicians managing chronic cases [13]. Leininger et al. showed in a different investigation how 

PRA’s reliability could help in patient oversight, showing its consistency in supportive therapy settings 
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[14]. These findings underline the strength of PRA in providing a broad and visual framework. However, 

its lack of detailed case reports limits deeper insights into individual patient experiences. 

MPRA as a tool focuses on precision in treatment planning. Chandra et al. in his initial evaluation in an 

Indian clinical context showed its potential to guide therapeutic decisions with a structured scoring 

approach [6]. According to Dhulipalla et al., a separate South Indian study comparing MPRA to PRA, 

emphasized the ability of MPRA to offer objective risk categorization, which aids in selecting 

interventions [15]. In a Chinese study by Lu et al., researching to adapt MPRA to local conditions, its 

flexibility was demonstrated, despite its origins in a specific region [16]. This adaptability suggests that 

MPRA could serve diverse populations, yet, its limited global testing calls for broader exploration to 

confirm its practical reach beyond these restricted geographies. 

UniFe/PerioRisk is used in large-scale assessments and prioritizes efficiency. Trombelli et al., in an early 

study validated its screening capabilities by comparing it to another established method and proved its 

utility in quick risk triage [7]. Further research by the same authors helped to modify the design of this 

tool to align much better with clinical outcomes so as to enhance its relevance in practice [17]. Farina et 

al. performed a clinical trial using UniFe to customize supportive care [19]. Thus, UniFe could play role 

in rapid identification of susceptibility to periodontal risk, though its simplicity may leave certain risk 

factors unexplored. 

Saleh et al. provided a long-term comparison of the prognostic performance of several periodontal risk 

assessment tools, including PerioRisk, Periodontal Risk Assessment (PRA), Periodontal Risk Calculator 

(PRC), and the Staging and Grading systems where they aimed to evaluate how effectively these tools 

predict periodontal disease progression over time. The results indicated that each tool has its strengths, 

with PerioRisk and the PRA system performing particularly well in identifying high-risk patients. [18]. 

SmartRisk helped bring into focus the technological side of risk assessment. Trombelli et al. in a 

retrospective study showed the ability of this tool to help adapt predictions during supportive therapy using 

AI [9]. Franceschetti et al. confirmed SmartRisk’s precision in another evaluation, showing that it could 

be used in modern clinical setups [20]. Trombelli et al.’s research integrating SmartRisk with digital 

charting further improved upon its real-time capabilities by offering clinicians with immediate risk updates 

[21]. This dynamic approach essentially sets SmartRisk apart from the other tools at hand. Its execessive 

reliance on infrastructure, though, remains a barrier in so far as less advanced settings are concerned. 

DentoRisk pin-points tooth-specific risks. Blomlöf et al. in an investigation combined it with a serological 

test to sharpen its focus on localized periodontal issues [22]. Lindskog et al., in a longitudinal study, 

expanded its application to track tooth-level risks over years. This helped prove its value in treatment 

planning [23]. Lindskog et al., in a study, showed its initial validation in Sweden and thereby established 

for itself a solid base – though its geographic focus which is hence limited raises questions about its wider 

applicability [11]. Though DentoRisk’s precision helps in targeted interventions, its software-driven 

nature needs broader testing so that it meets diverse clinical needs. 

Periodontal Risk Calculator (PRC) presents us a standardized scoring system. Research by Page et al. 

linked PRC scores to disease progression, thus establishing its relevance in clinical decision-making [24]. 

Martin et al., in a long-term study, validated its predictive power for tooth loss [25]. Persson et al., in 

another analysis, compared PRC to judgement of the clinician and highlighted its consistency in risk 

stratification [26]. 

AAP Self-Assessment Tool is a bridge between clinical care and public health. Genco et al., in a 

comprehensive review, noted its use in community outreach programmes and showed that it led to more 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250344429 Volume 7, Issue 3, May-June 2025 8 

 

frequent dental visits [27]. While direct clinical studies using this tool are limited, its role in educational 

campaigns cannot be underestimated. The accessibility of this tool makes it a valuable adjunct in 

preventive care efforts. 

HIDEP tool integrates periodontal risk with systemic health of patients. A pilot study by Levine et al. 

explored its ability to align dental and medical care and showed promise in holistic treatment [28]. 

Greenwell et al., in another investigation, linked HIDEP to improved periodontal health through 

coordinated prevention strategies [29]. HIDEP can therefore be positioned as a tool for interdisciplinary 

collaboration. 

BEDS CHASM Scale helps in providing a multidimensional and holistic risk perspective. Cronin, Stassen 

et al., in an initial trial, showed its capacity to address behavioural risk factors [30]. 

RABIT focuses on personalized care. Kye et al.’s research over several years showcased its ability to adapt 

treatment to evolving risks, improving patient outcomes [31]. Its flexibility makes it ideal for complex 

cases and offers a tailored approach. This however contrasts with broader tools like PRA or UniFe. 

However, its resource demands indicate a need for wider testing to assess its feasibility across varied 

practice settings. 

These models collectively span a spectrum of clinical utility. The scarcity of detailed case narratives across 

all tools underscores a gap in individual patient insights, urging further clinical exploration to fully realize 

their potential [2]. 

 

4. Conclusion 

21st century technology promises cutting-edge advancements in periodontal risk assessment. This involves 

tools using artificial intelligence and genetic profiling which have the ability to greatly increase the 

precision and adaptability of currently available models. Currently available tools ranging from PRA to 

RABIT provide clinicians with a variety of options that are tailor-made to help offer personalised care to 

patients. Each of these models though however have inherent shortcomings that need to be looked into. 

They are best revitalized through AI-powered updates, and by integrating genetic markers and genomic 

data, rather than relying purely on numerical scores. 

Even while technological advancements are underway, they must be supplemented by rigorous trans-

continental validation so that they can effectively address the global burden of periodontal disease. It is 

also equally necessary that studies that are conducted explore chair-side feasibility, affordability and ease 

of use as well. Concerted efforts need to be made to ensure that these models realize their full potential of 

envisaging personalised risk assessment so as to identify individual therapeutic targets that may mitigate 

disease progression. 

 

Table 1: Comparative Overview of Periodontal Risk Assessment Tools 

Tool Design 

features 

Clinical 

utility 

Primary 

strengths 

Limitation Ease of 

use 

Target 

setting 

PRA Hexagonal 

chart, 6 

factors 

General 

practice, 

monitoring 

Visual clarity, 

broad scope 

Lacks 

scoring, 

static 

High General 

clinics 

MPRA Adds tooth 

loss, 

Therapy 

planning 

Objective 

precision 

Complex, 

regional 

focus 

Moderate Specialty care 
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numerical 

scoring 

UniFe/ 

PerioRisk 

5-level 

stratification 

Large-scale 

screening 

Quick, efficient Low 

specificity 

High Community 

health 

SmartRisk AI-driven, 

dynamic 

Tech-driven 

care 

High accuracy, 

adaptive 

Tech-

dependent, 

costly 

Low Advanced 

clinics 

DentoRisk Algorithm, 

tooth-level 

Advanced 

planning 

Tooth-specific 

precision 

Software-

reliant 

Low Specialty 

settings 

PRC Digital 

scoring 

General 

practice 

Consistent, 

user-friendly 

Rigid 

inputs 

High Mixed 

practices 

AAP Tool Self-reported 

survey 

Public 

health 

Accessible, 

awareness-

focused 

Subjective Very 

High 

Outreach 

programs 

HIDEP Holistic 

integration 

Multi-

disciplinary 

care 

Preventive, 

comprehensive 

Resource-

intensive 

Moderate Collaborative 

care 

BEDS 

CHASM 

Multi-

dimensional 

scoring 

Complete 

evaluation 

Thorough, 

team-oriented 

Time-

intensive 

Moderate Detailed 

assessments 

RABIT Dynamic, 

personalized 

Specialty 

care 

Tailored, 

flexible 

Data-heavy Low Complex 

cases 
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