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Abstract: Indian periodontal research has evolved dramatically from its early observational roots to become a sophisticated field, now
actively exploring the oral microbiome, genetic links, and innovative technologies like Al and tele-periodontics to address the nation's
high burden of gum disease. This comprehensive journey investigates the critical oral-systemic health connection, risk factors, and
advanced treatments ranging from non-surgical care to regeneration with smart biomaterials and the management of implant-related
diseases, all while championing robust scientific methods and ethical standards. Despite challenges like small study sizes and a need for
more collaborative, standardized research, the future is focused on pragmatic trials and integrating digital health tools, positioning India
to make significant global contributions that will transform patient outcomes and national oral healthcare delivery.
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"All progress is born of inquiry. Doubt is often better than
over confidence, for it leads to inquiry, and inquiry leads to
invention."

—Hudson Maxim (1853-1927).

"Research is a pursuit of knowledge through systematic
search (or) study (or) experimentation with a view to

discovering and interpreting new knowledge."
- Kothari CR. Research methodology and techniques. 2nd
ed.

1. Introduction

In India, periodontal disease remains a predominant cause of
tooth loss and a poorer level of living in terms of oral health.!
An interesting environment for research topics of interest to
both local practice and global science is formed by the
country's heterogeneity of people, prevalence of tobacco
(smoked and smokeless) and areca nut consumption, rising
type 2 diabetes prevalence, and uneven access to dental care.?
Observational research, randomised trials, and translational
processes can be incorporated into routine care in India's
periodontal clinics, now widely scattered across public and
private dental schools, with appropriate precautions and
standardisation.>  Oriented towards residents writing
dissertations or early-career investigations, this review traces
the evolution, current status, and future of periodontal
research in India.*

2. Historical Development of Periodontal
Research in India

a) Era of Description (1960s—1980s).

Clinical indices (OHI-S, GI), population surveys, and
recording of urban—rural slopes for gingival inflammation and
severity of periodontitis were the primary concerns of early
research from India. °

b) Method and Era of Clinical Practice (1990s-2000s).

With increasing postgraduate courses, flap designs,
regenerative methods (bone grafts, GTR), and initial local
drug delivery research were reported in Indian literature;

controlled designs and calibrated measurements improved
methodologic rigor.®

¢) The era of integration and translation (2010s to date).
Updated research consists of PRF variations and biologics in
regeneration, peri-implant disease epidemiology and
management, salivary and GCF biomarkers, qPCR-based
microbiology, and tele-periodontics, Al-assisted imaging,
and mHealth adherence interventions pilots.”

3. Epidemiology and Public Health

a) Patterns and burden.

Multiple sites Indian studies report that periodontitis and
gingival inflammation are prevalent in all age groups, and
their severity increases with age, tobacco consumption, and
lack of proper dental care practices. Rurality and
socioeconomic status still perpetuate inequalities, and recall
and maintenance care are limited.®

b) Determinants of the Community.

Variables of importance include areca nut chewing and
smokeless tobacco wuse, betel quid chewing habits,
psychosocial stress, access to healthcare, and plaque control
(frequency and technique). Outreach camps and school
programmes remain the cornerstones of surveillance and
preventive field trials.’

¢) Lines of Research in Public Health.

o Chairside screening models in PHC/CHC settings.

o Workplace and school-based behaviour improvement and
oral hygiene-related literacy interventions.

o Cost-effectiveness of recall intervals and
facilitated by non-dentists.

o Integration of NCD programs (diabetes, CVD risk) with
periodontal screening. '

incentive

4. Risk Factors and Oral-Systemic Links

Tobacco and areca nut. Indian cohorts and studies have
described the relationship between smoked/smokeless
tobacco and periodontal deterioration, retarded healing, and
microbiome dysbiosis.!” The use of areca nut adds to soft-

Volume 13 Issue 9, September 2025

Licensed Under Creative Commons Attribution CC BY

Paper |D: SE25804181303

DOI: https://dx.doi.org/10.70729/SE25804181303

50f9


https://d.docs.live.net/d6a8c8057f9144eb/Documents/www.ijser.in
http://creativecommons.org/licenses/by/4.0/

International Journal of Scientific Engineering and Research (IJSER)
ISSN (Online): 2347-3878
SJIF (2024): 6.623

tissue disease and makes plaque control and wound stability
difficult.’

Diabetes mellitus. The reciprocal relationship between
periodontitis and glycemic control is of extreme salience in
India's "diabetes capital" context. Interventional trials reveal
that non-surgical periodontal treatment can reduce glycemic
markers moderately in certain subgroups (heterogeneity by
baseline HbA 1c and compliance).'?

Other systemic correlations. Indian research adds to
periodontitis evidence in association with poor pregnancy
outcomes, CVD surrogate biomarkers (CRP, lipid profile),
rheumatoid arthritis, and metabolic syndrome. These threads
are advantaged by hospital-based cross-referencing and
common biomarker platforms.'?

5. Microbiology, Biomarkers, and Host
Response

Pathobionts and dysbiosis. Indian laboratories often measure
A. actinomycetemcomitans, P. gingivalis, T. forsythia, and F.
nucleatum by gqPCR, with selective 16S rRNA surveys of
alpha—beta diversity variations pre/post-therapy. Practical
limitations—costs, cold chain, and standardization—define
viable designs.!4

Salivary and GCF biomarkers. Studies have investigated IL-
1B, IL-6, TNF-0, MMP-8/9, CRP, osteoprotegerin/RANKL,
and markers of oxidative stress, usually with correlation to
clinical indices and occasionally systemic markers (e.g.,
HbAlc). Translational research necessitates stringent pre-
analytics (time of day, fasting, aliquoting) and batch analysis
with internal controls.'

Genetic and epigenetic perspectives. Certain centers identify
polymorphisms in cytokine genes and methylation patterns
linked to severity and response. Future research directions
involve multi-omic panels combined with clinical
phenotypes.'®

6. Diagnostics and Imaging

Clinical indices. Indian studies mostly comply with standard
probing (UNC-15; six locations/tooth) and examiner
calibration (ICC/kappa reporting). Case definitions begin to
adhere to the 2017/2018 classification system for
staging/grading.!”

Radiography and CBCT. Paralleling technique periapicals are
the workhorse of intrabony defect evaluation; CBCT is
limited to intricate defects and peri-implant bone assessment
due to dose factors.!®

Al-assisted evaluation. Smartphone imaging and machine
learning are employed by nascent Indian pilots to grade
plaque/gingivitis and screen for bone loss on panoramic
radiographs—tele-screening  potential ~ if  externally
validated."

7. Therapeutics: Non-Surgical and Surgical

Non-surgical periodontal therapy (NSPT). Scaling and root
planing (SRP) continues to be the cornerstone. Indian RCTs
look into adjuncts—povidone-iodine irrigation,
chlorhexidine, local  antimicrobials  (metronidazole,
doxycycline), probiotics, photodynamic therapy, herbal gels
(curcumin, green tea catechins), and host modulators
(subantimicrobial-dose doxycycline; ®-3 with low-dose
aspirin). Outcomes are typically PPD/CAL changes at 6—12
weeks and bleeding indices.?°

Periodontal surgery. Clinical series and trials investigate
flap designs, papilla-sparing techniques, and defect-oriented
techniques.?

Regeneration.

o Materials: Autografts, allografts, xenografts, alloplasts;
barrier membranes; enamel matrix derivatives.?

« Biologics: Variants of PRF (A-PRF, L-PRF, i-PRF) are
widely used for cost and availability; research compares
mixtures with xenografts or EMD for intrabony defects
and recession coverage.?’

e Outcomes: Fill of defect on radiographs/CBCT, gain in
CAL, and patient-reporting  outcomes  (pain,
satisfaction).?’

e Mucogingival and soft-tissue management. Indian work
spans coronally advanced flap (CAF), tunnel techniques,
and graft substitutes; assessments include root coverage
percentage and keratinized tissue width with follow-ups to
6—12 months.?

8. Implantology and Peri-Implant Disease

a) Uptake and case mix. The last decade has seen a growth
in implant placement across private and teaching centers,
with Indian studies reporting survival rates in system-
specific cohorts and risk profiles (tobacco, diabetes,
limited maintenance).?!

b) Peri-implant mucositis and peri-implantitis. Studies
cover prevalence estimates, decontamination methods
(mechanical, air-polishing, lasers, antiseptics), and
maintenance protocols modified to Indian compliance
patterns. Surgical management trials compare resective
versus regenerative procedures in carefully selected
defects.??

¢) Maintenance and recall. Under conditions of real-world
limitation, studies more commonly assess reduced recall
models and risk-adjusted, individualized maintenance to
minimize recurrence of disease.?

9. Tele-Periodontics and Digital Health

Rationale. India's vast geography and specialist
maldistribution prompt remote triage, follow-up, and
behavior counseling.

Interventions being tested.

e Smartphone-based disclosure/photography of plaque with
feedback loops.

e Reminders for brushing/interdental cleaning and recall
visits via short message or app.
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e Video consults for complication flagging early after
surgery or implant placement.

Research requirements. STARD diagnostic-accuracy
studies with strong designs, pragmatic trials that quantify
adherence, and cost-effectiveness analyses for public
program scale-up.2*

10. Methodology For High-Quality Studies

Developing questions. Apply PICO with one primary
outcome (e.g., 12-week mean PPD reduction). Pre-register
analytic plans for openness.?’

Design considerations.

o Efficacy of therapy:
(parallel/split-mouth).

« Risk/association: cross-sectional or cohort designs.

o Diagnoses: STARD-guided accuracy studies.

e Real-world delivery: pragmatic/cluster randomized or
stepped-wedge designs in busy OPDs.?

randomized controlled trials

Measurement and calibration.

o Probing six sites per tooth with a standardized force; intra-
and inter-examiner reliability assessment (measured by
ICC and kappa statistics).

o Radiographic standardization with customized bite blocks
where possible.?’

Sample size and statistics.

e Power for clinically relevant differences (e.g., >1.0 mm
PPD).

e Mixed-effects models for repeated measures; baseline
adjustment; intention-to-treat for RCTs; present effect
sizes with 95% Cls.

e Manage missing data
imputation/sensitivity analyses.>

through suitable

8

Bias reduction.

e Concealed allocation, blinded outcome assessor, standard
operating procedures for interventions, and pre-specified
protocol deviations.?®

Data collection.
o Shift from paper CRFs to eCRFs (REDCap/ODK/secure
forms) with validation rules and frequent backups.?

11. Ethics, Registration, and Governance
(India-Specific)

a) Institutional Ethics Committee (IEC). All human
research must be approved by IEC with detailed protocol,
participant information sheet, local language consent, and
justification of risk—benefit. Compensation for injury due
to study should adhere to national guidelines.?

b) CTRI registration. Interventional studies must be
registered prospectively in the Clinical Trials Registry—
India (CTRI) with complete methodology and results;
mention the CTRI number in the article. Observational
studies can also be registered for transparency.’!

c) Regulatory  triggers.  Trials  assessing  new
drugs/biologics/devices or off-label applications with

regulatory consequences may need separate permissions
through CDSCO; contact the IEC in advance.*

d) Data protection. Facilitate de-identification, role-based
access, and secure storage consistent with institutional
policy and current Indian data-governance regulations.*’

e) Good Clinical Practice (GCP). Residents must take a
brief course in GCP/human-subjects research and attach
the certificate to the IEC file.*

12. Funding and Research Ecosystem

a) Intramural funding. Seed grants are usually available
from most colleges that are beneficial for dissertations
(consumables, imaging, software).

b) National agencies. ICMR, DST-SERB, DBT, and CSIR
fund biomedical projects—frequently with faculty PIs and
residents as co-investigators. Match timelines with calls
and factor in procurement/IEC periods.>°

c) Collaborations. Biomarker assays with medical colleges
and Al/imaging with engineering institutes could cut costs
and add rigor. Shared biostatistics support is beneficial for
protocol development and analysis.?’

d) Dissemination. Target national journals (Journal of
Indian Society of Periodontology; JISP) for resident-led
work and consider international journals (Journal of
Periodontology; Journal of Clinical Periodontology;
Clinical Oral Investigations) as methodological rigor and
novelty increase.®

13. Implementation Science: Making Research
Work in the Real World

Why it matters. Many Indian trials demonstrate efficacy
under controlled conditions, but effectiveness and scalability
in routine settings are less studied.

Priority experiments.

e Compare recall intervals and low-touch reinforcement
(SMS, IVR) with plaque control and bleeding.

o Educate non-specialist practitioners in screening and brief
tobacco cessation concurrent with periodontal treatment.

o Evaluate the viability of chairside diagnostic kits for risk
stratification in primary and community care
environments.

e Co-design culturally adapted behaviour-change modules
for smokeless tobacco users.

Outcomes to include. Reach, adoption, fidelity, cost per
patient improved, and sustainability measures alongside
clinical endpoints.*

14. Gaps and Challenges

* Fragmentation and small samples. Overwhelming
majority of single-center studies restrict generalizability.

* Follow-up adherence. Patient mobility and out-of-pocket
expenses lower retention; retention strategies require
testing.

+ Standardization. Differences in probing force,
radiographic angulation, and PRF preparation protocols
make synthesis difficult.
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* Biobanking and analytics. Insufficient cold chain and
batch analysis support beyond large centers.

* Policy translation. Evidence-based periodontal screening
and maintenance pathways are not yet uniformly
incorporated within public oral health programs.*%#!

15. Future Directions

1) Multicenter pragmatic RCTs of low-cost adjuncts to
NSPT (e.g., herbal gels/probiotics) with patient-reported
outcomes.

2) Diabetes-periodontitis care bundles: co-managed
clinics with clinical, glycemic, and economic outcomes.

3) Tele-periodontics scale-ups with diagnostic accuracy,
adherence impact, and cost-effectiveness endpoints.

4) Locally produced biomaterials (membranes, grafts,
PRF improvements) with validation through registries
and head-to-head trials.

5) Microbiome/biomarker panels used in combination
with risk scores for tailored maintenance interval
personalization.

6) Registries for peri-implant disease monitoring risk,
therapy, and re-treatment across varying practices.

7) Open science practices: preprints, protocol registration,
data dictionaries, and reproducible code to enhance
credibility and reuse.?*

16. Practical Templates

Primary outcome statement (example).

Primary outcome: Mean reduction in probing pocket depth
(PPD, mm) at 12 weeks post-SRP, measured at six sites per
tooth by a blinded examiner using a UNC-15 probe.

Sample size note (example).

Detecting a 1.0-mm between-group difference in mean PPD
reduction (SD 1.2), 0=0.05, power=80%, two-sided, requires
n=29 per arm; with 15% attrition, recruit n=34 per arm.

Randomization/blinding (example).

Participants randomized 1:1 by permuted blocks (sizes 4—6)
with opaque sequentially numbered envelopes; examiner and
statistician blinded.

Analysis paragraph (example).

Analyses according to intention-to-treat. Continuous
outcomes compared using linear mixed-effects models with
fixed effects of group, time, and groupxtime, random
intercept for participant, adjusted for baseline. Effect sizes
with 95% ClIs reported; sensitivity analyses for missing
data.*>%

17. Conclusion

Indian periodontal science is alive, clinically relevant, and
more method-conscious. The next step requires networked,
pragmatic, and implementation-oriented studies with an
emphasis on meaningful patient and system outcomes,
coupled with India's advantages: large, heterogenous cohorts;
inter-disciplinary collaborators; and expanding infrastructure
for digital health and biomaterials. With transparent
protocols, ethical seriousness, and team spirit, residents can

produce work that enhances care in India and contributes to
global periodontics.
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