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HRSA (2014). IOHPCP (Integration of Oral Health and Primary Care Practice):
https://www.hrsa.gov/sites/default/files/hrsa/oralhealth/integrationoforalhealth.pdf
Simon L (2016). Policy Forum: Overcoming Historical Separation between Oral and
General Health Care Interprofessional Collaboration for Promoting Health Equity. AMA J
Ethics 18(9): 941-949. ISSN 2376-6980. At: https://journalofethics.amaassn.org/sites/journalofethics.ama-assn.org/files/2018-05/pfor1-1609.pdf
Brownlee B (2012) White Paper: Oral Health Integration in the Patient-Centered
Medical Home (PCMH) Environment: Case Studies from Community Health Centers 2012.
At: http://www.qualishealth.org/sites/default/files/white-paper-oral-health-integrationpcmh.pdf
Silk H, Deutchman M (2014) Offering Oral Health Services in Your Office: Health
problems of the mouth can affect the whole patient, making primary care physicians a
natural ally. Fam Pract Manag 2014 21(4): 21-24 At:
https://www.aafp.org/fpm/2014/0700/p21.html
U.S. Department of Health and Human Services (2000). Oral Health in America: A Report
of the Surgeon General. Rockville, MD: U.S. Department of Health and Human Services,
National Institute of Dental and Craniofacial. Research, National Institutes of Health. At:
http://www.nidcr.nih.gov/DataStatistics/SurgeonGeneral/sgr/
AAFP (American Academy of Family Physicians) 2015:
http://www.aafp.org/news/health-of-the-public/20151224oralhealth.html and
http://www.aafp.org/patient-care/inform/oral-health.html
Primary Care - http://www.qualishealth.org/about-us/newsroom/pressreleases/national-consensus-is-growing-for-integrating-oral-health-in-primary-care
In Focus: Integrating Oral Health into Primary Care (2015):
http://www.commonwealthfund.org/publications/newsletters/qualitymatters/2015/february-march/in-focus
Qualis Health (2016). Oral Health Integration Implementation Guide At:
http://practicetransformation.qualishealth.org/sites/default/files/practicetransformatio
n.qualishealth.org/Guide-Oral-Health-Integration.pdf
Qualis Health (2017). Primary Care in the United States: Lessons Learned to Inform
Global Efforts to Improve Primary Care At:
http://practicetransformation.qualishealth.org/resources
McKernan SC, Kuthy RA, Reynolds JC, Tuggle L, García DT (n.d. ) Medical-Dental
Integration in Public Health Settings: An Environmental Scan At:
https://ppc.uiowa.edu/sites/default/files/ced_environmental_scan.pdf
OHNEP (Oral Health Nursing Education and Practice) http://www.nyu.edu/about/news-publications/news/2015/03/04/nyu-nursings-oralhealth-nursing-education-and-practice-ohnep-program-launches-interprofessional-oralhealth-faculty-toolkit.html
NNOHA (2013). http://www.nnoha.org/resources/clinical-excellence/integrate-care/
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NNOHA (2012). Oral Health and the Patient-Centered Health Home: Action Guide. At:
http://www.nnoha.org/nnohacontent/uploads/2013/09/PCHHActionGuide02.12_final.pdf
Hilton IV (2014). Creating Medical Dental Integration: Helpful Hints and Promising
Practices: Strengthening the Oral Health Safety Net. NNOHA. At:
https://www.nnoha.org/nnoha-content/uploads/2014/06/Creating-Medical-DentalIntegration_2014-06-23.pdf
Deodental Group: https://deodentalgroup.com/integration-dental-care-primary-carenext-force-change/
DentaQuest http://www.nationaloralhealthconference.com/docs/presentations/2014/0429/Dori%20Bingham.pdf
Mayo Clinic: Oral health: A window to your overall health (2019). At:
https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/dental/art20047475
Dental Health Services Victoria (2011). Links between oral health and general health: the
case for action. At: https://www.dhsv.org.au/__data/assets/pdf_file/0013/2515/linksbetween-oral-health-and-general-health-the-case-for-action.pdf
Hostetter M, Klein S (2015). In Focus: Integrating Oral Health into Primary Care.
Commonwealth Fund. At:
https://www.commonwealthfund.org/publications/newsletter-article/2015/feb/focusintegrating-oral-health-primary-care
Glick M, ed. (2014), The Oral-Systemic Health Connection: A Guide to Patient Care
(Quintessence Books)
http://www.quintpub.com/display_detail.php3?psku=B6508#.U9_1B_k7uSo
Glick M, ed. (2020), The Oral-Systemic Health Connection: A Guide to Patient Care, 2nd
ed. ISBN-13: 978-0867157888
Lamster IB, ed. (2014). Diabetes Mellitus and Oral Health: An Interprofessional Approach
(Wiley) 258 pp.
Donoff B, McDonough JE, Riedy CA (2014). Integrating oral and general health care. N
Engl J Med 371 (24):2247-2249. Doi: 10.1056/NEJMp1410824 At:
https://www.ncbi.nlm.nih.gov/pubmed/25494266
Weisz G (2006), Divide and Conquer: A Comparative History of Medical Specialization
(Oxford), “Stomatology vs. Dentistry,” pp. 218-225.
Genco RJ, Williams RC, editors. Periodontal disease and overall health: A clinician’s
guide. 2nd ed. Yardley, PA: Professional Audience Communications; 2014. 370 pp. At:
http://www.Colgateprofessional.Com/professional-education/articles/periodontaldisease-and-overall-health-a-clinicians-guide-second-edition (Good free download,
excellent coverage).
Wilder RS, Iacopino AM, Feldman CA, Guthmiller J, Linfante J, Livigne S, Paquette D
(2008). Periodontal-Systemic Disease Education in U.S. and Canadian Dental Schools J
Dent Educ 73(1): 35-52. At:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.494.5786&rep=rep1&type=

2020/10/26 - Page 3 of 143

•

•

•

pdf Abstract: Research has proliferated in recent years regarding the relationship of oral
disease to systemic conditions. Specifically, periodontal disease has been studied as a
potential risk factor for multiple conditions such as cardiovascular disease (CVD) and
adverse pregnancy outcomes, while other research focuses on exposures or behaviors
associated with oral disease. However, few articles have been published reporting how
this information is integrated into schools of dentistry, both in the classroom and clinical
curriculum. For our study, a thirty-three-item survey and cover letter were electronically
mailed to academic deans at sixty-five accredited dental schools in the United States
and Canada in the fall of 2007. The response rate was 77 percent. According to the
responses to this survey, the primary topics covered in the didactic curriculum regarding
periodontal oral-systemic disease are aging, CVD, diabetes, and tobacco use. Eightyeight percent of the respondents reported that their students are knowledgeable about
the role of inflammation and its impact on oral-systemic conditions. Forty-eight percent
of the respondents said they provide formal training for their students in how to discuss
or communicate aspects of periodontal oral-systemic disease with patients. Only seven
schools reported teaching didactic content to dental students intermixed with other
health professions students, and only two schools reported conducting joint projects.
Only 9 percent of the respondents said they think nurses and physicians are
knowledgeable about oral-systemic disease. The findings indicate that dental schools
are confident about the knowledge of their students regarding oral-systemic content.
However, much work is needed to educate dental students to work in a collaborative
fashion with other health care providers to co-manage patients at risk for oral-systemic
conditions.
Sedrak MM, Doss LM (2018). Open Up and Let Us In: An Interprofessional Approach to
Oral Health. Pediatr Clin North Am 65(1): 91-103. doi: 10.1016/j.pcl.2017.08.023 At:
https://pubmed.ncbi.nlm.nih.gov/29173722/ Abstract: Dental caries is the single most
common chronic disease of childhood in the United States. Access to dental care is one
of the barriers to improved oral health for children. Primary care providers who
routinely treat children have an established role in prevention and early identification of
health problems; thus, they are ideal front-line providers who can detect oral health
discrepancies and begin the process of care and prevention
Prasad M, Manjunath C, Murthy AK, Sampath A, Jaiswal S, Mohapatra A (2019).
Integration of oral health into primary health care: A systematic review. J Family Med
Prim Care 8(6): 1838-1845. doi: 10.4103/jfmpc.jfmpc_286_19 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6618181/
Dörfer C; Benz C; Aida J; Campard G (2017). The relationship of oral health with general
health and NCDs: A brief review. Int. Dent. J. 67: 14–18. DOI: 10.1111/idj.12360 At:
https://pubmed.ncbi.nlm.nih.gov/29023744/ Abstract: Oral health is closely related to
systemic health. Periodontitis, a chronic inflammatory disease which is highly prevalent
worldwide, interacts with a variety of noncommunicable diseases (NCDs). It is a risk
factor in the complex pathogenesis of diabetes mellitus and cardiovascular disease and
plays a role in the development of endocarditis and recurrent pneumonia in elderly
people. However, the available data may be interpreted in different ways, and more and
better-designed studies are still needed to answer relevant questions about the causal
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role of periodontitis in NCDs. What is clear is that periodontitis contributes to the
systemic inflammatory burden. As periodontitis shares many common risk factors with
NCDs, close collaboration between physicians and dentists is needed to increase the
chance of early detection and improve the prevention and control of these conditions.
Nowak AJ, Casamassimo PS (2002). The dental home: A primary care oral health
concept. J Am Dent Assoc 133: 93-98. DOI: 10.14219/jada.archive.2002.0027 At:
https://pubmed.ncbi.nlm.nih.gov/11811749/ Abstract: Background: The pediatrics
community has promoted the concept of a medical home to improve families' care
utilization. The authors describe the medical home and propose a dental home concept
to improve families' access to dental care. Description: The dental home is a locus for
preventive oral health supervision and emergency care. It can be a repository for
records and the focus for making specialty referrals. When culture and ethnicity are
barriers to care, the dental home offers a site adapted to care delivery and is sensitive to
family values. Clinical implications: The dental home can provide access to preventive
and emergency services for children. Establishment of the home early in the child's life
can expose a child to prevention and early intervention before problems occur, reduce
anxiety and facilitate referral.
Lee JS, Somerman MJ (2018). The Importance of Oral Health in Comprehensive Health
Care. J Am Med Soc 320(4): 339-340. doi:10.1001/jama.2017.19777 At :
https://jamanetwork.com/journals/jama/article-abstract/2680858 Summary: The
importance of oral health as a component of comprehensive health has received welldeserved national attention.1 A healthy and pain-free mouth supports good nutrition
and the ability to sleep and focus at school or work. The physician needs only a medical
pen light, tongue blade, and gauze to conduct a concise oral examination that can be
instrumental in helping patients to maintain their overall health (see video produced by
the National Institute of Dental and Craniofacial Research).2 A 5-minute oral
examination could help physicians not only recognize poor oral health but also detect
clues to seemingly unrelated health issues.
Kranz AM, Rozier RG, Preisser JS, Stearns SC, Weinberger M, Lee JY (2015). Examining
continuity of care for Medicaid-enrolled children receiving oral health services in
medical offices. Matern Child Health J 19(1): 196-203.At:
https://pubmed.ncbi.nlm.nih.gov/24802261/ doi: 10.1007/s10995-014-1510- Abstract:
Children living in poverty encounter barriers to dentist visits and disproportionally
experience dental caries. To improve access, most state Medicaid programs reimburse
pediatric primary care providers for delivering preventive oral health services. To
understand continuity of oral health services for children utilizing the North Carolina
(NC) Into the Mouths of Babes (IMB) preventive oral health program, we examined the
time to a dentist visit after a child's third birthday. This retrospective cohort study used
NC Medicaid claims from 2000 to 2006 for 95,578 Medicaid-enrolled children who
received oral health services before age 3. We compared children having only dentist
visits before age 3 to those with: (1) only IMB visits and (2) both IMB and dentist visits.
Cox proportional hazards regression was used to estimate the time to a dentist visit
following a child's third birthday. Propensity scores with inverse-probability-oftreatment-weights were used to address confounding. Children with only IMB visits
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compared to only dentist visits before age 3 had lower rates of dentist visits after their
third birthday [adjusted hazard ratio (AHR) = 0.41, 95 % confidence interval (CI) 0.390.43]. No difference was observed for children having both IMB and dentist visits and
only dentist visits (AHR = 0.99, 95 % CI 0.96-1.03). Barriers to dental care remain as
children age, hindering continuity of care for children receiving oral health services in
medical offices.
Chauhan Z, Smarah M, Unertl KM, Jones MW (2018). Adoption of Electronic Dental
Records: Examining the Influence of Practice Characteristics on Adoption in One State.
Appl Clin Inform 9(3): 635-645. doi: 10.1055/s-0038-1667331 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6094025/ Abstract: Nasseh K, Vujicic
M, Glick M (2017). The relationship between periodontal interventions and healthcare
costs and utilization: evidence from an integrated dental, medical, and pharmacy
commercial claims database. Health Econ 26(4):519-527. At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5347922/pdf/HEC-26-519.pdf
Wu L, Li B, Wang Y, et al. (2019). Periodontal disease and risk of benign prostate
hyperplasia: a cross-sectional study. Military Med Res 6(article no. 34).
https://doi.org/10.1186/s40779-019-0223-8 At:
https://mmrjournal.biomedcentral.com/articles/10.1186/s40779-019-0223-8
Allareddy V, Rampa S, Anamali S, Lee MK, Allareddy V, Nalliah RP. Obesity and its
association with comorbidities and hospital charges among patients hospitalized for
dental conditions. J Investig Clin Dent. 2016 Aug;7(3):314-21.
Glick M, Williams DM, Kleinman DV, Vujicic M, Watt RG, Weuant RJ (2016). A new
definition for oral health developed by the FDI World Dental Federation opens the door
to a universal definition of oral health. J Am Dent Assoc 147(12): 915-917 DOI:
https://doi.org/10.1016/j.adaj.2016.10.001 At: https://jada.ada.org/article/S00028177(16)30786-3/fulltext
Dentaquest: Medical/Dental Integration or Integrated Patient Centered Healthcare
(Maine):
http://www.maineoralhealthcoalition.org/docs/Luther%20Medical_Dental%20Integrati
on%20Final%2010172013.pdf (2013).
NNOHA, Oral Health and the Patient-Centered Health Home (Arizona):
http://www.aachc.org/wp-content/uploads/2014/01/OralHealthPCHH.pdf (2012).
Health Center Program Fact Sheet America’s Primary Care Safety Net Working to
Address Oral Health:
https://bphc.hrsa.gov/qualityimprovement/clinicalquality/oralhealth/factsheet.pdf
Oral Health and Primary Care Integration, HRSA:
https://bphc.hrsa.gov/qualityimprovement/clinicalquality/oralhealth/
Glurich I, Schwei KM, Lindberg S, Shimpi N, Acharya A (2018). Integrating Medical-Dental
Care for Diabetic Patients: Qualitative Assessment of Provider Perspectives. Health
Promot Pract 19(4): 531-541. doi: 10.1177/1524839917737752 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5878963/ Abstract: Globally,
periodontal disease and diabetes have achieved epidemic proportions and have become
a top healthcare priority. Mutual bidirectional exacerbation of these conditions driven
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by underlying inflammatory processes has been demonstrated. Creation of crossdisciplinary integrated care delivery (ICD) models that bridge the traditionally-siloed
healthcare domains of dentistry and medicine are being advanced to improve
management of both conditions. By engaging focus groups inclusive of both medical and
dental providers and one-on-one interviews, this qualitative study investigated provider
knowledgeability, receptiveness, and readiness to engage ICD and sought input from the
medical/dental primary care practitioner participants on perceived opportunities,
benefits, and challenges to achieving ICD models for patients with diabetes/prediabetes.
Statewide regional representation and inclusivity of diverse practice settings were
emphasized in soliciting participants. Thematic analysis of focus group and interview
transcripts was undertaken to establish current state-of-the-art, gauge receptivity to
alternative ICD models, and seek insights from practitioners surrounding opportunities
and barriers to ICD achievement. Forty providers participated, and thematic analyses
achieved saturation. Providers were well informed regarding disease interaction,
receptive to ICD, including implementation of better screening and referral processes,
and favored improving interdisciplinary communication inclusive of access to integrated
electronic health records. Perceived barriers and opportunities communicated by
participants for advancing ICD were documented
Allareddy V, Allareddy V, Martinez-Schlurmann N, Rampa S, Nalliah RP, Rotta AT,
Elangovan S. Immediate Effects of Use of Recombinant Bone Morphogenetic Protein in
Children Having Spinal Fusion and Refusion Procedures in United States. Spine (Phila Pa).
2015 Nov;40(21):1719-26. https://www.ncbi.nlm.nih.gov/pubmed/26267821 See also
for context: Sasikumar KP, Elavasaru S, Gadagi JS (2012). The application of bone
morphogenetic proteins to periodontal and peri-implant tissue regeneration: A
literature review. J Pharm Bioallied Sci. 4(Suppl 2): S427–S430. doi: 10.4103/09757406.100320 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3467926/; see also:
Allareddy V, Venugopalan SR, Eswaran SV, Rampa S, Anamali S, Nalliah RP, Shin K,
Allareddy V, Elangovan S. Important impact of gingival and periodontal conditions on
outcomes in SCT recipients. Bone Marrow Transplantation. 2015 Apr;50(4):604-6.
Dental Economics (2013). Where Oral Meets Systemic. At:
https://www.dentaleconomics.com/science-tech/article/16393434/where-oral-meetssystemic
Safety Net Medical Home Initiative (n.d.). Oral Health Integration. At:
http://www.safetynetmedicalhome.org/sites/default/files/Guide-Oral-Health-Integration.pdf
115 pp.

Schmalz G, Ziebolz D (2020). Editorial, Special Issue “Oral Health and Systemic Diseases”
Gerhard Schmalz and Dirk Ziebolz J Clin Med 9: 3156 doi:10.3390/jcm9103156 At:
https://www.researchgate.net/publication/344516094_Special_Issue_Oral_Health_and
_Systemic_Diseases Summary: With an enormous prevalence worldwide, diseases of the
oral cavity and respective tissues are a highly relevant global health issue [1]. Beside of
the oral health-related consequences of common oral diseases, like tooth loss, chewing
deficiencies and quality of life impairment, oral and systemic disease interaction are
apparent [2–4]. Different systemic diseases and conditions have the potential to affect a
risk of developing oral diseases, especially periodontitis; on the other hand, oral
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inflammation can have an effect on general health. Moreover, several general diseases
are related to a potential risk of complications in dental therapy [5].
Simon L Medical-Dental Integration https://jada.ada.org/article/S0002-8177(18)302708/abstract
Trang, T, Tu, H, Abiko Y et al.(2019) Mental health disorders. Br Dent J 227, 1010.
doi:10.1038/s41415-019-1054-4
NHPHA (2017). NH Oral Health Baseline Survey I: Identifying Oral Health Promising
Practices in Community-Based, Non-Traditional Settings.
http://nhoralhealth.org/blog/wpcontent/uploads/2017/03/NH_Oral_Health_Baseline_Survey_I_FINAL_April-1-2017.pdf
See pp. 46f.
Atchison KA, Weintraub JA, Rozier RG (2018). Bridging the dental-medical divide: Case
studies integrating oral health care and primary health care. J Am Dent Assoc
149(10):850-858. doi: 10.1016/j.adaj.2018.05.030
https://www.ncbi.nlm.nih.gov/pubmed/30057150
NAS (2019). Integrating Oral and General Health Through Health Literacy Practices:
Proceedings of a Workshop. DOI: https://doi.org/10.17226/25468 At:
https://www.nap.edu/catalog/25468/integrating-oral-and-general-health-throughhealth-literacy-practices-proceedings
Otto M (2018). New research highlights gulf between primary care, dental care. At:
https://healthjournalism.org/blog/2018/11/new-research-highlights-gulf-betweenprimary-care-dental-care/
Dental Health Foundation – Ireland (2020). Links between general & oral health. At:
https://www.dentalhealth.ie/dentalhealth/causes/general.html

Shetty V, Yamamoto J, Yale K (2018). Re-architecting Oral Healthcare for the 21st
Century. J Dent 74(suppl 1): S10-S14. doi: 10.1016/j.jdent.2018.04.017.At:
https://www.ncbi.nlm.nih.gov/pubmed/29929582
Jones JA, Snyder JJ, Gesko DS, Helgeson MJ (2017). Integrated Medical-Dental Delivery
Systems: Models in a Changing Environment and Their Implications for Dental Education. J
Dent Ed 81(9): eS21-eS29. DOI: https://doi.org/10.21815/JDE.017.029 At:
http://www.jdentaled.org/content/81/9/eS21
NIDCR (NIH) (2000). Surgeon General’s Report on Oral Health in America. At:
https://www.nidcr.nih.gov/research/data-statistics/surgeon-general
Sheiham A, Watt RG (2000). The common risk factor approach: a rational basis for
promoting oral health. Community Dent Oral Epidemiol 28(6): 399-406. DOI:
10.1034/j.1600-0528.2000.028006399.x At:
https://www.ncbi.nlm.nih.gov/pubmed/11106011
Manjunath BC, Praveen K, Chandrahekar BR, Vatchala Rani RM, Bhalla A (2011).
Periodontal infections: A risk factor for various systemic diseases. Natl Med J India 24:
214-219. At:
https://www.researchgate.net/profile/B_R_Chandra_Shekar/publication/51971750_Per
iodontal_infections_A_risk_factor_for_various_systemic_diseases/links/55a7b97f08ae8
c88495195e6/Periodontal-infections-A-risk-factor-for-various-systemic-diseases.pdf
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Abstract: A healthy periodontium is vital for the general well-being of an individual.
However, periodontal diseases are common and periodontal infections are increasingly
associated with systemic diseases. We aimed to critically evaluate the literature on the
association between periodontal infections and systemic diseases. We searched the
PubMed database over a 20-year period for literature on periodontal diseases and their
links to various systemic diseases, and examined the strength of association between
periodontal disease and each systemic disease, the dose–response relationship, and the
biological plausibility. We found that individuals with periodontal disease may be at
higher risk for adverse medical outcomes including cardiovascular diseases, respiratory
infections, adverse pregnancy outcomes, rheumatoid arthritis and diabetes mellitus.
Many cohort, in vitro and animal studies suggest that systemic inflammation due to
pathogens associated with periodontal disease may play a role in the initiation and
progression of some systemic diseases. Periodontal infections should therefore be
considered as a risk factor for various systemic diseases.
Gomes-Filho IS, Passos JS, Seixas da Cruiz S (2010). Respiratory disease and the role of
oral bacteria. J Oral Microbiol 2: 10.3402/jom.v2i0.5811 doi: 10.3402/jom.v2i0.5811 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3084574/
Zimmerman S, Sloan PD, Ward K, Wretman CJ, Stearns SC, Poole P, Preisser JS (2020).
Effectiveness of a Mouth Care Program Provided by Nursing Home Staff vs Standard
Care on Reducing Pneumonia Incidence: A Cluster Randomized Trial. JAMA Network
Open 3(6): e204321 doi:10.1001/jamanetworkopen.2020.4321 At:
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2767357 Abstract:
IMPORTANCE Pneumonia affects more than 250 000 nursing home (NH) residents
annually. A strategy to reduce pneumonia is to provide daily mouth care, especially to
residents with dementia. OBJECTIVE To evaluate the effectiveness of Mouth Care
Without a Battle, a program that increases staff knowledge and attitudes regarding oral
hygiene, changes mouth care, and improves oral hygiene, in reducing the incidence of
pneumonia among NH residents. DESIGN, SETTING, AND PARTICIPANTS This pragmatic
cluster randomized trial observing 2152 NH residents for up to 2 years was conducted
from September 2014 to May 2017. Data collectors were masked to study group. The
study included 14 NHs from regions of North Carolina that evidenced proportionately
high rehospitalization rates for pneumonia and long-term care residents. Nursing homes
were pair matched and randomly assigned to intervention or control groups.
INTERVENTION Mouth Care Without a Battle is a standardized program that teaches
that mouth care is health care, provides instruction on individualized techniques and
products for mouth care, and trains caregivers to provide care to residents who are
resistant and in special situations. The control condition was standard mouth care.
MAIN OUTCOMES AND MEASURES Pneumonia incidence (primary) and hospitalization
and mortality (secondary), obtained from medical records. RESULTS Overall, the study
enrolled 2152 residents (mean [SD] age, 79.4 [12.4] years; 1281 [66.2%] women; 1180
[62.2%] white residents). Participants included 1219 residents (56.6%) in 7 intervention
NHs and 933 residents (43.4%) in 7 control NHs. During the 2-year study period, the
incidence rate of pneumonia per 1000 resident-days was 0.67 and 0.72 in the
intervention and control NHs, respectively. Neither the primary (unadjusted) nor
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secondary (covariate-adjusted) analyses found a significant reduction in pneumonia due
to Mouth Care Without a Battle during 2 years (unadjusted incidence rate ratio, 0.90;
upper bound of 1-sided 95% CI, 1.24; P = .27; adjusted incidence rate ratio, 0.92; upper
bound of 1-sided 95% CI, 1.27; P = .30). In the second year, the rate of pneumonia was
nonsignificantly higher in intervention NHs. Adjusted post hoc analyses limited to the
first year found a significant reduction in pneumonia incidence in intervention NHs (IRR,
0.69; upper bound of 1-sided 95% CI, 0.94; P = .03). CONCLUSIONS AND RELEVANCE This
matched-pairs cluster randomized trial of a mouth care program compared with
standard care was not effective in reducing pneumonia incidence at 2 years, although
reduction was found during the first year. The lack of significant results in the second
year may be associated with sustainability. Improving mouth care in US NHs may require
the presence and support of dedicated oral care aides.
Manger D, Walshaw M, Fitzgerald R, Doughty J, Wanyony KL, White S, Gallagher JE
(2017). Evidence summary: the relationship between oral health and pulmonary
disease. Br Dent J 222, 527–533. doi: https://doi.org/10.1038/sj.bdj.2017.315 At:
https://www.nature.com/articles/sj.bdj.2017.315

Medical-Dental Integration in ACOs
•

•

MA DSRIP (2020). Oral Health Integration for MassHealth ACOs. At: https://www.madsrip-ta.com/wp-content/uploads/2020/09/Oral-Health-FAQ-Factsheet.pdf Summary:
Why is integrating oral health into physical healthcare important for ACOs? • Tooth
decay impairs quality of life. Tooth decay is the most common chronic childhood
disease, and when left untreated, can affect a person’s ability to speak and
communicate, eat nutritious foods, sleep, play, learn, and work.2 • Poor oral health
negatively impacts overall health. Nearly 22% of individuals living with diabetes also
have periodontal (gum) disease. Gum disease increases inflammation in the body which
can make it more difficult for diabetic patients to control their blood sugar.3 • Despite
access to care, oral health disparities persist. Children and adolescents from low-income
families are more likely than higher-income peers to have untreated dental caries.4 •
Poor oral health can be costly. Integration of oral health into primary care increases
utilization of preventive dental services, thereby reducing costs.
Kazimiroff J, Spal S, Farson D, Meisner P (2016). Integrating Dental Care into Patient
Centered Medical Homes and Accountable Care Organizations: A United States of
America Perspective. Primary Care Collaborative August 10. 2016.. At:
https://www.pcpcc.org/2016/08/18/integrating-dental-care-patient-centered-medicalhomes-and-accountable-care-organizations Abstract: Increasing evidence links oral
health to total physical and mental health and, underscores the need to integrate dental
health programs with medical care. The newly emerging transition to Patient Centered
Medical Homes (PCMH) and Accountable Care Organizations (ACOs) aligns payment and
provides incentives for health systems to pursue this strategy. PCMH and ACOs are
efforts to improve patient outcomes by creating partnerships between patients,
physicians, hospitals, and other caregiving institutions to provide evidenced-based
medical care, while slowing the growth of health-related costs. Although primary
medical care is customary in ACOs and in PCMHs, dental care has been largely omitted
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from these new delivery systems. Many health systems are becoming ACOs and being
certified as PCMHs. The adoption of electronic medical and dental records in many
health systems creates an opportunity to bring together data from two traditionally
separate systems. Information Technology (IT) integration of dental and medical records
is more common as health care systems are purchasing integrated records. Therefore,
the clinical integration for medical and dental interprofessional care coordination should
yield financial and health outcome improvements. The goal of this article is to describe
why and how dental professionals should and can participate in PCMH transitions to be
a part of a Patient Centered Medical-Dental Home (PCM-DH) and ACO. This position
paper provides valid reasons for developing a PCM-DH and ACO that includes dental
care. This perspective is relevant to United States healthcare system delivery models
that are part of the U.S. healthcare reform legislation of 2010.
Colla CH, Stachowski C, Kundu S, Harris B, Kennedy G, Vujicic M (2016). Dental Care
Within Accountable Care Organizations: Challenges and Opportunities. At:
https://oralhealth.hsdm.harvard.edu/files/oralhealth/files/ada_hpi_aco_brief.pdf?m=1
498576772 Key messages: Most accountable care organizations (ACOs) are not
responsible for dental care as part of their ACO contract. Nine percent of the largest
commercial contracts and 25 percent of Medicaid contracts hold providers responsible
for the cost and quality of dental services. • The top reason ACOs report for excluding
dental care is a lack of integrated health information technology. The perceived
potential for cost savings associated with dental care is the top motivation among ACOs
that include or plan to include dental care. • Despite research suggesting that
integration of dental care may benefit patients, financing and delivery of dental care
remains disconnected from other health services, even among ACOs working to improve
overall population health. Integration of dental care may present an opportunity for
improved accountability for total health, yet to date, there is little incentive for ACOs to
facilitate access to these services.
Meyer B, Tolleson-Rinehart (2016), Health Affairs Blog: Making Dental Care a part of
ACOs. DOI: 10.1377/HBLOG20160907.056373 At:
https://www.healthaffairs.org/do/10.1377/hblog20160907.056373/full/ Summary:
Dental and medical care have almost always been delivered separately and disjointedly.
That division of care could now change. Provisions in the Affordable Care Act (ACA) offer
new opportunities to bring medical and dental care delivery closer to one another in two
ways.-- First, the ACA includes pediatric oral health benefits among its list of essential
health benefits, giving insurance plans the opportunity to embed pediatric dental
benefits within the medical plan. Second, the ACA strives to improve quality of care
while containing costs via health care delivery reform in patient-centered medical homes
and accountable care organizations (ACOs). -- The ACA’s construct of health care places
the patient at the center of care delivery of all kinds, including behavioral, mental,
dental, and vision care. Early ACOs provide useful lessons about this move toward
patient-centered care, but financial and practical barriers often stymie a more
coordinated effort to join dental and medical care. -- Dental care in hospital emergency
departments (EDs) provides an excellent opening to improve, integrate, and coordinate
care via ACOs or other kinds of clinically integrated networks. The majority of ED visits
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for dental care involve only symptomatic management, with prescriptions for antibiotics
and analgesics. While timely for the patient, such care bypasses definitive treatment,
fails to address the source of infection, and increases costs associated with that tooth’s
eventual treatment. -- Most ED dental visits are financed by Medicaid or self-paying
patients. In 2012 these visits accounted for nearly 2 percent of all ED visits, consumed
$1.6 billion—roughly 3 percent of all ED expenditures—and averaged $749 per visit. It is
estimated that 79 percent of ED dental visits could be avoided if preventive care were
more routine, translating to as much as $4 million savings to a single state Medicaid
program. Realizing such savings helps achieve the triple aim goals of the ACA.
Leavitt Partners, Health Policy Institute, Pediatric Oral Health Research and Policy
Center, Amer Academy of Pediatric Dentistry (n.d.) Dental Care in Accountable Care
Organizations: Insights from 5 Case Studies. At:
http://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/HPIBrief_06
15_1.ashx Executive Summary: First, there were two main motivations for ACOs to offer
dental care. Some ACOs embrace a “whole health” philosophy of care delivery that
assumes the ACO cannot be accountable for a patient’s overall health if it does not
address oral health needs. Both Kaiser Permanente Dental Associates (PDA) and Trillium
Coordinated Care Organization typified this perspective. Others included dental care
because the primary payer (typically the state’s Medicaid program) includes it as a
covered health benefit. For example, Hennepin Health was required by the county to
include oral health benefits partially as a result of high cost dental procedures and pain
medication dependency associated with untreated oral health problems. -- Second,
payment arrangements vary across organizations. Most of the ACOs that we studied
accept a variation of a capitated payment at the organization level where dental
services are carved out of the total capitation. Additionally, individual dentists are able
to receive upside incentives without direct downside risk. Permanente Dental
Associates, for instance, negotiates an annual capitated payment from Kaiser’s health
plan that covers all dental and administrative costs for its patients. It then pays
individual dentists incentives for achieving certain quality metrics. Hennepin Health, on
the other hand, utilizes a slightly modified capitated payment model in which the
organization receives a global payment from the state’s Medicaid program. -- Third, the
ACOs studied reported some promising results in coordinating dental care with overall
medical care and improving patient outcomes. Typically, more experienced ACOs
reported more advanced care coordination techniques with data showing improved
patient outcomes. Kaiser, for example, recognized that its dentists were a critical patient
touch-point, interacting more frequently with patients than other health care providers,
and achieved remarkable success in utilizing dentists to close patient-care gaps.
Hennepin Health has also shown promising results with a large reduction in emergency
department utilization by targeting high hospital utilizers and steering them toward
preventative dental care. Prior to this initiative, providers were frustrated that their
provision of care was essentially limited to prescribing painkillers and not treating the
cause of dental pain. -- Fourth, integrating dental care into ACOs presents numerous
organizational and technical challenges. Kaiser, for instance, has integrated dental care
in its Pacific Northwest region since the early 1970s but has not expanded this as a

2020/10/26 - Page 12 of 143

•

national offering. Several organizations identified technical challenges related to
Electronic Health Records systems that are unable to interface with each other without
costly fixes or a systemwide replacement. Practicing in an ACO may also present cultural
challenges to dentists who are not accustomed to practicing in a large group setting or
do not have advanced training that allows them to treat varied and complex cases. --As
the health care system continues to evolve toward increased coordination of care and
value based payment, there could be further opportunities for better coordination of
dental and overall medical care. Our analysis shows that early adopters have seen some
important benefits, but that there are also important challenges as well.
Mayberry ME (2017). Accountable Care Organizations and Oral Health Accountability.
Am J Public Health 107(Suppl 1): S61-S64. DOI: 10.2105/AJPH.2017.303833 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497889/ Abstract: Accountable care
organizations agree to be accountable for the cost and outcomes of an attributed
population. However, in many, no provisions have been made to account for oral
health. There are several social, medical, and financial implications for health care
provider and payer systems and health care outcomes when oral health is not
accounted for in patient management. How can an organization strive to improve
population health without including the oral health system? Total systemic health for a
population must include oral health. Accountable care organizations are positioned to
change the course of oral health in the United States and close the disparities that exist
among vulnerable populations, including seniors. Such efforts will reduce health care
costs. Opportunities abound to expand points of entry into the health care system via
dental or medical care. Closing the great divide between 2 historically isolated
professions will position the United States to make gains in true population health. I
provide evidence of the need to mandate access to oral health care services for all
Americans—specifically adults, because legislation currently exists for pediatric dental
coverage.

Dental Care Utilization
•
OH in Medicare
•

Leinbach LI, Willink A (2020). Oral Health in Medicare: Considerations for 21st-Century
Coverage. J Am Med Assoc 324(13): 1288-1289. At:
https://jamanetwork.com/journals/jama/article-abstract/2770683 Summary: This
Viewpoint discusses the need to expand Medicare benefits to include coverage for oral
health services given the inextricable connection between diseases of the mouth, gums,
and teeth and systemic disease, such as with stem cell transplants and
immunosuppression, prosthetic heart valves, and bisphosphonate use. -- Comment:
October 7, 2020: Oral Health in Medicare Karl Stecher, AB Harvard, MD Maryland, |
Neurosurgeon, retired This article argues for Medicare coverage of some conditions but
only (pun intended) scratches the surface. -- The great majority of seniors on Medicare
are not covered by insurance for dental work, and also do not have much money. Two
of the most expensive procedures, and those which the author omits, are extractions
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and implants. Both are very expensive and money makers for DDSers. Coverage is
needed for these items, for the dental health, relief of pain, relief of infected sources,
and "chewability" by seniors (despite the TV and print advertising that implants are just
a cosmetic procedure). -- Of course, since Medicare only pays MDs (and therefore it
would likely also apply to dentists/oral surgeons) 25-30 cents on a reasonable
reimbursement price by the DDS or MD, one would expect those items to be omitted by
dentists in a coverage proposal. -- Yet those are critical problems facing seniors.
Willink A, Reed NS, Swenor B, Leinbach L, DuGodd EH, Davis K (2020). Dental, Vision,
And Hearing Services: Access, Spending, And Coverage For Medicare Beneficiaries.
Health Aff (Millwood): 39(2): 297-304. DOI: https://doi.org/10.1377/hlthaff.2019.00451
At: https://www.healthaffairs.org/doi/10.1377/hlthaff.2019.00451 Abstract: Among
Medicare beneficiaries, dental, vision, and hearing services could be characterized as
high need, high cost, and low use. While Medicare does not cover most of these
services, coverage has increased recently as a result of changes in state Medicaid
programs and increased enrollment in Medicare Advantage (MA) plans, many of which
offer these services as supplemental benefits. Using data from the 2016 Medicare
Current Beneficiary Survey, this analysis shows that MA plans are filling an important
gap in dental, vision, and hearing coverage, particularly among low- and middle-income
beneficiaries. In 2016 only 21 percent of beneficiaries in traditional Medicare had
purchased a stand-alone dental plan, whereas 62 percent of MA enrollees were in plans
with a dental benefit. Among Medicare beneficiaries with coverage overall, out-ofpocket expenses still made up 70 percent of dental spending, 62 percent of vision
spending, and 79 percent of hearing spending. While Medicare beneficiaries are
enrolling in private coverage options, they are not getting adequate financial protection.
This article examines these findings in the context of recent proposals in Congress to
expand Medicare coverage of dental, vision, and hearing services.
Freed M, Potetz L, Jacobson G, Neuman T (2019). Policy options for improving dental
coverage for people on Medicare. At: https://www.kff.org/medicare/issue-brief/policyoptions-for-improving-dental-coverage-for-people-on-medicare/ Summary: Since its
inception, Medicare, the national health insurance program for more than 60 million
older adults and younger people with long-term disabilities, has explicitly excluded
coverage of dental services, with limited exceptions. Some Medicare beneficiaries have
access to dental coverage through other sources, such as Medicare Advantage plans,
Medicaid, or private plans (either employer-sponsored retiree plans or plans purchased
by individuals), but the scope of coverage under these plans varies widely and is
typically quite limited. -- Nearly two-thirds of the Medicare population – 37 million
beneficiaries – have no dental coverage at all. Cost concerns and lack of dental coverage
contribute to beneficiaries foregoing routine and other dental procedures. Lack of
dental care can exacerbate chronic medical conditions, such as diabetes and
cardiovascular disease, contribute to delayed diagnosis of serious medical conditions,
and lead to preventable complications that sometimes result in costly emergency room
visits.1 As a result, there is ongoing interest in policy options to make dental care more
affordable by broadening dental coverage for people on Medicare.2 -- This issue brief
begins with a review of dental coverage permitted under current Medicare law to set
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the context for understanding proposals that could improve oral health coverage for the
Medicare population. It reviews a range of policy options that could make dental care
more affordable, examines basic policy features associated with each proposal, and
discusses potential implications for key stakeholders, including Medicare beneficiaries,
taxpayers, insurers, and dental professionals. -- This brief describes five potential ways
to strengthen oral health care for older adults (Table 1). The first two options would
create a new dental benefit under Medicare: one would add dental benefits to
Medicare Part B, and the other would establish a separate dental benefit under a new
part of Medicare, similar in some ways to the Part D benefit for prescription drugs. The
other three options would be expected to provide less help in improving dental
coverage and reducing out-of-pocket costs for dental care, and would have a more
limited impact on Medicare spending
Willink A, Schoen C, Davis K (2016). Dental Care And Medicare Beneficiaries: Access
Gaps, Cost Burdens, And Policy Options. Health Affairs 35(12):
HTTPS://DOI.ORG/10.1377/HLTHAFF.2016.0829 At:
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2016.0829 Abstract: Despite the
wealth of evidence that oral health is related to physical health, Medicare explicitly
excludes dental care from coverage, leaving beneficiaries at risk for tooth decay and
periodontal disease and exposed to high out-of-pocket spending. To profile these risks,
we examined access to dental care across income groups and types of insurance
coverage in 2012. High-income beneficiaries were almost three times as likely to have
received dental care in the previous twelve months, compared to low-income
beneficiaries—74 percent of whom received no dental care. We also describe two
illustrative policies that would expand access, in part by providing income-related
subsidies. One would offer a voluntary, premium-financed benefit similar to those
offered by Part D prescription drug plans, with an estimated premium of $29 per month.
The other would cover basic dental care in core Medicare Part B benefits, financed in
part by premiums ($7 or $15 per month, depending on whether premiums covered
25 percent or 50 percent of the cost) and in part by general revenues. The fact that
beneficiaries are forgoing dental care and are exposed to significant costs if they seek
care underscores the need for action. The policies offer pathways for improving health
and financial independence for older adults.
Field MJ, Lawrence RL, Zwanziger L, eds.(2000). Institute of Medicine (US) Committee
on Medicare Coverage Extensions. Extending Medicare Coverage for Preventive and
Other Services. Washington (DC): National Academies Press (US); 2000. At:
https://www.ncbi.nlm.nih.gov/books/NBK225261/ Summary: 4 Medically Necessary
Dental Services: From the outset, the Medicare program has excluded coverage “for
services in connection with the care, treatment, filling, removal, or replacement of teeth
or structures directly supporting the teeth” (Section 1862(a)(12) of the Social Security
Act). The 1965 legislation authorizing the program provided a narrow exception that
payment could be made “in the case of inpatient hospital services in connection with
the provision of dental services if the individual, because of his/her underlying medical
condition and clinical status, or because of the severity of the dental procedure, requires
hospitalization in connection with the provision of such services.” As described in
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regulations and the program manuals used by the intermediaries and carriers who
administer Medicare claims, the Health Care Financing Administration (HCFA) has
interpreted the statutory exceptions language to permit payments for professional
dental services when they are performed as an “integral part” of covered inpatient
procedures (Carriers Manual, section 2136 [HCFA, 1999b]). For example, if the
extraction of a tooth in the line of a jaw fracture is integral to treatment of the jaw
injury, then dental treatment (i.e., the extraction) is covered. If a beneficiary has to be
hospitalized for a dental procedure (e.g., an extraction not integral to a covered medical
service) to be safely performed given his or her clinical status, Medicare covers the
hospital services but not the dental procedure itself. In general, Medicare-covered
services that are within the scope of practice (as defined by states) for a physician as
well as a dentist are covered when provided by a dentist. Examples include
management of mucositis and treatment of oral infections using antibiotics
Dentist’s Role in Integration
•

•

Nazir MA, Akhtar K, Almas K (2019). Dentists' awareness about the link between oral
and systemic health. J Family Community Med 26(3): 206-212.
doi: 10.4103/jfcm.JFCM_55_19 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6755758/ Abstract: Background Oral
health is integral to systemic health. There is a growing body of evidence of an
association between periodontal and systemic diseases. The aim of the study was to
evaluate the awareness of dentists regarding link between oral and systemic health.
Materials and Method: Data was collected using a self-administered pilot-tested
questionnaire. Dentists awareness about link between oral and systemic link was
assessed on five point likert scale. Data was entered and analysed using SPSS. Results Of
the 588 dentists, 500 completed the questionnaire (response rate 85.03%). About 93%
of the participants (mean age 25.82 ± 4.21 years) agreed that oral health was associated
with systemic health. Most dentists were aware of a connection between periodontal
disease and diabetes (84.4%) and heart disease (70.2%). Similarly, 85.6% believed in the
negative impact of oral disease on the quality of life of patients. More female than male
dentists were aware of the relationship between periodontal disease and adverse
pregnancy outcomes, diabetes, and rheumatoid arthritis (P < 0.001). Most dentists
(97%) believed that more patients would seek oral care if they were aware of the oralsystemic link. After adjustments, private dentists were 4.65 times more likely than
public dentists to believe in improving access to oral care with increased patient
awareness of the oral-systemic connection (P = 0.011). Conclusions Most dentists were
aware of the oral-systemic link. They believed that patients' access to oral care would
improve if they were aware of a connection between oral and systemic health.
Therefore, patients should be informed of the oral-systemic link to improve their oral
health.
Salton Matevi G, Ferreira de Mello ALS, Scannapieco FA, Lemos Carcereri D (2018). The
Dentist's Role in Southern Brazilian Teaching Hospitals: A Grounded Theory Study. J Dent
Educ 82(6): 636-643. DOI: 10.21815/JDE.018.073 At:
https://pubmed.ncbi.nlm.nih.gov/29858262/ Abstract: The aim of this study was to

2020/10/26 - Page 16 of 143

develop a theoretical model to describe the role that the dentist plays in Brazilian
hospital settings. This qualitative study was based on the grounded theory research
method. Participants were a total of 27 individuals in three groups: dentists and general
practice and oral and maxillofacial surgery residents; faculty; and other health
professionals who interacted with dental patients in the hospital setting during the
2012-13 year. Data were collected in three teaching hospitals in the state of Santa
Catarina, Brazil, through scripted interviews using open-ended questions. The stages of
collection, codification, ordination, and integration of data were guided by constant
comparative techniques to formulate a theoretical model. The codes generated were
organized into seven categories: identifying the hospital as a working and teaching
environment; recalling the dentists' professional pathways; reflecting on the dentist's
work in the hospital; considering the political and organizational dimension of the role
of the dentist in the hospital; understanding patients' life and health contexts; education
and professional practice; and moving on towards interdisciplinary practices in the
hospital setting. Integrating the categories led to a theoretical model called "The
Dentist's Role in the Hospital Setting: An Interdisciplinary Construction." This theoretical
model provides a framework to understand how dentists perform in the hospital
setting, with a focus on interdisciplinary practice, which in this study was shown to be
incipient and heterogeneous
Referral Patterns, Simple Recommendation, Consultation Models
•

Ziebolz D; Friedrich S; Binner C; Rast J; Eisner M; Wagner J; Schmickler J; Kottmann T;
Haak R; Borger MA, Lehmann S, Oberbach A, Garbade J, Schmalz G (2020). Lack in
Periodontal Care of Patients Suffering from Severe Heart Diseases—Results after 12
Months Follow-Up. J Clin Med 9: 352. doi: 10.3390/jcm9020352 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7073650/ Abstract: Background: To
assess whether the standardized recommendation of patients with heart failure (HF),
left-ventricular assist device (LVAD) and heart transplantation (HTx) to visit their dentist
leads to improved oral conditions after 12 months. Methods: Patients from the
Department of Cardiothoracic Surgery, Leipzig Heart Centre, Germany were examined at
baseline and after 12 months. A dental (decayed-, missing-, and filled-teeth index (DMFT)) and periodontal examination (periodontal probing depth, clinical attachment loss)
was performed. At baseline, patients received a standardized recommendation to visit
their dentist. At follow-up, a standardized questionnaire regarding the dental
consultation was applied. Results: Eighty-eight participants (HTx: 31, LVAD: 43, HF: 14)
were included. The majority of patients (79.5%) followed the recommendation to visit
their dentist. Within the total cohort, periodontal treatment need was significantly
reduced from 91% (baseline) to 75% (follow-up; p < 0.01). Only 10% of total cohort
stated that they received periodontal treatment. The outcome in periodontal and dental
treatment need at follow-up appointment revealed no statistically significant
associations to the questionnaire regarding dentist consultation (p > 0.05). Conclusions:
The simple recommendation to visit the dentist appears not enough to obtain sufficient
dental and periodontal conditions in patients with severe heart diseases. Thereby, a lack
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in periodontal treatment of patients with HF, HTx and LVAD was identified, making
interdisciplinary dental special care programs recommendable.
Wisconsin Dept. of Health Services (2020). Wisconsin Diabetes Mellitus Essential Care
Guidelines. At: https://www.dhs.wisconsin.gov/diabetes/guidelines.htm Oral Care: (1)
Medical-Dental Team Referral Form:
https://www.dhs.wisconsin.gov/publications/p49356-med-dent.pdf (2) Diabetes:
Screening Tool for Inspection of Gums and Teeth:
https://www.dhs.wisconsin.gov/publications/p49356-gums.pdf
Acharya A (2018). Driving the Medical and Dental Care Integration through Combined
Electronic Health Records. Power Point. At:
http://nationalacademies.org/hmd/~/media/Files/Activity%20Files/PublicHealth/Health
Literacy/2018-DEC-06/Acharya.pdf
Fisketjon PM, Johnson EL (2018). Periodontal Disease and Diabetes: Perceptions,
Communication, and Referral Between Rural Primary Care Physicians and Dentists.
Diabetes Spectrum ds170049.https://doi.org/10.2337/ds17-0049 At:
https://spectrum.diabetesjournals.org/content/early/2018/04/06/ds17-0049 Abstract:
Background and objective. Connections between oral health and systemic disease,
specifically diabetes, are well described in the literature. Screening strategies for
diabetes in dental settings and dental screenings in diabetes care settings exist. The
purpose of this study was to evaluate the communication and referral patterns between
dentists and physicians in a rural state with respect to recognition of dental disease and
diabetes. Methods. Surveys were sent to the members of the North Dakota Academy of
Family Physicians, the North Dakota Medical Association, and the North Dakota Dental
Association. Results. Overall, 92 responses were collected, with 100% of responding
physicians and 55% of responding dentists answering “yes” to a perceived link between
oral and systemic health. Physician respondents tended to make a referral for dental
evaluation in patients with prediabetes or diabetes more often than dentists referred
patients with periodontal disease to physicians. Conclusion. Awareness of the link
between dental disease and diabetes and of the need for referral is higher among
physicians than among dentists. Opportunity exists to improve awareness and increase
referrals.
Ballance C, Sherman I (n.d.). Am Academy of Pediatrics (NJ), Horizon (NJ), DentaQuest.
Closing the Loop: Bidirectional Communication between Pediatricians and Dentists. At:
https://njaap.org/wp-content/uploads/2019/07/Oral-Health-Referral-WorkflowOptimization_v2.pdf
Atchison, KA, Rozier RG, Weintraub JA. (2018). Integration of oral health and primary
care: Communication, coordination, and referral. NAM Perspectives. Discussion Paper.
National Academy of Medicine, Washington, DC. https://doi.org/10.31478/201810e
https://nam.edu/wp-content/uploads/2018/10/Integration-of-Oral-Health-and-PrimaryCare.pdf

Miloro MB, Vujicic M (2016). Physicians Dissatisfied with Current Referral
Process to Dentists. Health Policy Institute, Am Dent Assoc. pp. 1-8. At:
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http://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/
HPIBrief_0316_5.pdf

Gandhi TK, Keating NL, Ditmore M, et al. Improving Referral Communication Using a
Referral Tool Within an Electronic Medical Record. In: Henriksen K, Battles JB, Keyes MA,
et al., editors. Advances in Patient Safety: New Directions and Alternative Approaches
(Vol. 3: Performance and Tools). Rockville (MD): Agency for Healthcare Research and
Quality (US); 2008 Aug. Available from: http://www.ncbi.nlm.nih.gov/books/NBK43671/
Haberland CM, Allen CM, Beck FM. (1999) Referral patterns, lesion prevalence, and
patient care parameters in a clinical oral pathology practice. Journal of Oral Surgery,
Oral Medicine, Oral Pathology, Oral Radiology and Endodontology, 87 (5), 583-588.
Referral Template: Oral Health: An Essential Component of Primary Care. Developed by
Qualis Health for the Washington Dental Service Foundation “Oral Health Preventive
Services in Primary Care Project.” 1st ed. Seattle, WA. April 2016.At:
http://www.safetynetmedicalhome.org/sites/default/files/Referral-Template-PrimaryCare-Dentistry.docx
Am Dent Assoc (2017). General Guidelines for Referring Dental Patients. At:
http://www.ada.org/en/~/media/ADA/Member%20Center/FIles/referring_guidelines
Geist S-MR (2012). Appendix A, Medical Consultation Forms, University of Detroit
Mercy. DOI: 10.1007/978-1-4471-2185-5. In: Powell V et al., Integration of Medical and
Dental Care and Patient Data (2012). pp. 362-366.
Boynes SG (n.d.) DentaQuest. Oral Health Referral Management. At:
https://www.nnoha.org/nnohacontent/uploads/2017/12/OralHealthReferralManagement_Boynes_Lauer.pdf

Quality Assurance and Measurement, Joint Commission (JCAHO)
•

•

Dresch C, Schulz A, Wirtz MA (2020). „Qualitätssicherung in der Forschung.” Lehrbuch
der Rehabilitationswissenschaften (Hofrede). At:
https://www.researchgate.net/publication/344418122_Qualitatssicherung_in_der_Fors
chung
Obadan-Udoh E, Calvo JM, Panwar S, White JM, Walji MF, Kalendarian E (2019).
Unintended consequences and challenges of quality measurements in dentistry BMC
Oral Health 19(38) At:
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-019-0726-4 DOI:
https://doi.org/10.1186/s12903-019-0726-4 Abstract: Background: In recent years,
several state dental programs, researchers and the Dental Quality Alliance (DQA) have
sought to develop baseline quality measures for dentistry as a way to improve health
outcomes, reduce costs and enhance patient experiences. Some of these measures have
been tested and validated for various population groups. However, there are some
unintended consequences and challenges with quality measurement in dentistry as
observed from our previous work on refining and transforming dental quality measures
into e-measures. -- Main body: Some examples of the unintended consequences and
challenges associated with implementing dental quality measures include: a deemphasis on patient-centeredness with process-based quality measures, an
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incentivization of unethical behavior due to fee-for-service reimbursement systems, the
risk of compromising patient and provider autonomy with plan-level measures, a
disproportionate benefits of dental quality measurement going toward payers, and the
risk of alienating smaller dental offices due to the resource-intensive nature of quality
measurement. – Conclusion: As our medical counterparts have embraced quality
measurement for improved health outcomes, so too must the dental profession. Our
ultimate goal is to ensure the delivery of high quality, patient-centered dental care and
effective quality measurement is the first step. By continuously monitoring the
performance of dental quality measures and their continued refinement when
unintended consequences are observed, we can improve patient and population health
outcomes.
White JM, Mertz E, Mullins JM, Even J, Guy T, Blaga T, Kottek A, Kumar S, Vanderhobli R,
Brandon R, Santo W, Jenson L, Gansky S (2019). Developing and Testing Electronic
Health Record-Derived Caries Indices. Caries Research 53(6). DOI: 10.1159/000499700
At:
https://www.researchgate.net/publication/334469659_Developing_and_Testing_Electr
onic_Health_Record-Derived_Caries_Indices Abstract: Caries indices, the basis of
epidemiologic caries measures, are not easily obtained in clinical settings. This study's
objective was to design, test, and validate an automated program (Valid Electronic
Health Record Dental Caries Indices Calculator Tool [VERDICT]) to calculate caries indices
from an electronic health record (EHR). Synthetic use case scenarios and actual patient
cases of primary, mixed, and permanent den-tition, including decayed, missing, and
filled teeth (DMFT/ dmft) and tooth surfaces (DMFS/dmfs) were entered into the EHR.
VERDICT measures were compared to a previously validated clinical electronic data
capture (EDC) system and statistical program to calculate caries indices. Four university
clinician-researchers abstracted EHR caries exam data for 45 synthetic use cases into the
EDC and post-processed with SAS software creating a gold standard to compare the
VERDICT-derived caries indices. Then, 2 senior researchers abstracted EHR caries exam
data and calculated caries indices for 24 patients, allowing further comparisons to
VERDICT indices. Agreement statistics were computed among ab-stractors, and
discrepancies were resolved by consensus. Agreement statistics between the 2 finalphase abstractors and the VERDICT measures showed extremely high concordance: Lin's
concordance coefficients (LCCs) > 0.99 for dmfs, dmft, DS, ds, DT, dt, ms, mt, FS, fs, FT,
and ft; LCCs > 0.95 for DMFS and DMFT; and LCCs of 0.92-0.93 for MS and MT. Car-ies
indices, essential to developing primary health outcome measures for research, can be
reliably derived from an EHR using VERDICT. Using these indices will enable population
oral health management approaches and inform quality improvement efforts. [+
Figures].
Neuman A, Obadan-Udoh E, Bangar S, Kumar S, Tokede B, Kim A, Yansame A, Mertz E,
Panwar S, Kookal KK, Mullins J, Even J, Simmons KL, White JM, Walji MF (2019). Number
of Pregnant Women at Four Dental Clinics and the Care They Received: A Dental Quality
eMeasure Evaluation. At: https://www.researchgate.net/project/Dental-Quality-Metrics
Summary: Process-of-care quality measure research can be used to identify gaps in the
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delivery of dental services to pregnant patients. The aim of this study was to evaluate
the types of dental services that pregnant patients received in four dental clinics over
five years as documented in the electronic health record (EHR). To…
Crow T (2017). Is it Time for an Oral Care Plan Checkup? [Joint Commission (JCAHO)] At:
https://www.jointcommission.org/resources/news-and-multimedia/blogs/on-infectionprevention-control/2017/01/is-it-time-for-an-oral-care-plan-checkup/

•

Kilsdonk GJ (2012). Improving Healthcare Quality and Reducing Cost through Oral Health
Access and Medical-Dental integration: A Case Study for Policy Considerations.
Presented at: Returning the Mouth to the Body: Integrating Oral Health and Primary
Care; April 17, 2012; Washington, DC.

Genetic or Congenital Conditions with Oral Manifestations
•

•

•

Viera A (2019). Genetic Basis of Oral Health Conditions. ISBN 978-3-030-14485-2
Springer-Nature. About: This book explains the genetic basis of a wide range of dental
disorders, including dental caries, periodontitis, congenital anomalies, malocclusions,
orofacial pain, dental implant failure, and cancer. Such conditions are typically
multifactorial or complex, with involvement of more than one gene as well as
environmental influences. A sound grasp of this framework is ever more important,
given the emergence of consumer genomics, including direct-to-consumer genetic
testing. Dental professionals now need to understand why one person is susceptible to a
particular oral health condition while a first-degree relative either does not develop the
condition or does so in a less severe form. Knowledge of how genes operate in the
susceptible host is essential if patients are to be offered accurate advice about their
risks. The information provided in this book will assist in the delivery of effective
personalized dental care through optimization of preventive strategies. It will enable the
practitioner to explain the extent to which a patient’s condition is pure "bad luck",
whether that bad luck can be changed by behavioral choices, and how many of our
behaviors are influenced by genes.
Anuthama K, Prasad H, Ramani P, Premkumar P, Natesan A, Sherlin HJ (2013). Genetic
alterations in syndromes with oral manifestations. Dent Res J (Isfahan) 10(6): 713-722.
At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872620/ Abstract: Ever since
Gregor Johan Mendel proposed the law of inheritance, genetics has transcended the
field of health and has entered all walks of life in its application. Thus, the gene is the
pivoting factor for all happenings revolving around it. Knowledge of gene mapping in
various diseases would be a valuable tool in prenatally diagnosing the condition and
averting the future disability and stigma for the posterity. This article includes an array
of genetically determined conditions in patients seen at our college out-patient
department with complete manifestation, partial manifestation and array of
manifestations not fitting into a particular syndrome.
Ghergie M, Cocîrla E, Lupan I, Kelemen BS, Popescu O (2013). Genes and dental
disorders. Clujul Med 86(3): 196-199. At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4462493/ Abstract:
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https://rarediseases.info.nih.gov/diseases/diseases-by-category/23/mouth-diseasesOral
Health and Behavioral Health
•

•
•

•

•

Dudding T, Haworth S, Lind PA, Sathirapongsasuti JF, 23andme Research Team, Tung JY,
Mitchell R, Colodro-Conde L (2019), Nat Commun 10, 1052 (2019).
https://doi.org/10.1038/s41467-019-08923-6 Abstract: Mouth ulcers are the most
common ulcerative condition and encompass several clinical diagnoses, including
recurrent aphthous stomatitis (RAS). Despite previous evidence for heritability, it is not
clear which specific genetic loci are implicated in RAS. In this genome-wide association
study (n = 461,106) heritability is estimated at 8.2% (95% CI: 6.4%, 9.9%). This study
finds 97 variants which alter the odds of developing non-specific mouth ulcers and
replicate these in an independent cohort (n = 355,744) (lead variant after meta-analysis:
rs76830965, near IL12A, OR 0.72 (95% CI: 0.71, 0.73); P = 4.4e−483). Additional effect
estimates from three independent cohorts with more specific phenotyping and specific
study characteristics support many of these findings. In silico functional analyses
provide evidence for a role of T cell regulation in the aetiology of mouth ulcers. These
results provide novel insight into the pathogenesis of a common, important condition.
[Behavioral: search this document for neuroticism, depressive symotoms.]
At-home sleep bruxism assessment developed. Br Dent J 227, 769 (2019).
https://doi.org/10.1038/s41415-019-0965-4
Miettinen T (2019). Suitability of a self-applicable electrode set for polysomnographic
assessment of sleep bruxism in the home environment. 2019.
At: http://epublications.uef.fi/pub/urn_isbn_978-952-61-3184-9/urn_isbn_978-952-613184-9.pdf
Steinberg BJ (2014). Medical and Dental Implications of Eating Disorders. J Dent
Hygiene 88 (3) 156-159. pdf at https://jdh.adha.org/content/jdenthyg/88/3/156.full.pdf
At: https://pubmed.ncbi.nlm.nih.gov/22750232/ Summary: Eating disorders are
syndromes characterized by significant disturbances in a person’s eating behavior, such
as extreme over- or under-eating, accompanied by intense focus or distress related to
food consumption, body shape or weight.1 Eating disorders are both serious and
potentially dangerous and are associated with medical and psychological complications
that give eating disorders a higher mortality rate than any other psychiatric disorder.1
Morbidity and mortality rates may be even higher than officially reported because these
patients often deny or hide the extent of their fasting, binge-eating and purging
behaviors. Early detection and treatment are critical, and oral health care professionals
are in an ideal position to help identify these disorders, which primarily affect women.
Johansson A-K, Norring C, Unell L, Johansson A (2012). Eating disorders and oral health:
a matched case-control study. Eur J Oral Sci 120(1): 61-68. doi: 10.1111/j.16000722.2011.00922.x Epub 2012 Jan 20 At: https://pubmed.ncbi.nlm.nih.gov/22288922/
Abstract: The aim was to compare the oral health status of patients with eating
disorders (EDs), with sex- and age-matched controls, with a view to identify selfreported and clinical parameters that might alert the dental healthcare professional to
the possibility of EDs. All patients who entered outpatient treatment in an ED clinic
during a 12-month period were invited to participate. Of 65 ED patients who started
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psychiatric/medical treatment, 54 agreed to participate. Eating disorder patients and
controls answered a questionnaire and underwent dental clinical examinations.
Multivariate analysis identified significantly higher ORs for ED patients to present dental
problems (OR = 4.1), burning tongue (OR = 14.2), dry/cracked lips (OR = 9.6), dental
erosion (OR = 8.5), and less gingival bleeding (OR = 1.1) compared with healthy controls.
Sensitivity and specificity for the correct classification of ED patients and controls using
the five variables was 83% and 79%, respectively. The ED patients with vomiting/binge
eating behaviors reported worse perceived oral health (OR = 6.0) and had more dental
erosion (OR = 5.5) than those without such behavior. In ED patients with longer duration
of the disease, dental erosion was significantly more common. In conclusion, oral health
problems frequently affect ED patients, and this needs to be considered in patient
assessment and treatment decisions.
Debate RD, Plichta SB, Tedesco LA, Kerschbaum WE (2006). Integration of Oral Health
Care and Mental Health Services: Dental Hygienists’ Readiness and Capacity for
Secondary Prevention of Eating Disorders. J Behavioral Health Services Res 33: 113-125.
https://doi.org/10.1007/s11414-005-9003-1 At:
https://link.springer.com/article/10.1007/s11414-005-9003-1 Abstract: Often the first
to observe overt health effects of eating disorders, dentists and dental hygienists play a
fundamental role in the secondary prevention of eating disorders. The purpose of this
study was to explore readiness and capacity for integration of oral health and mental
health services. Employing a randomized cross-sectional study based upon the
Transtheoretical and Health Belief Models, data were collected from 378 dental
hygienists. Results reveal that the majority do not currently engage in secondary
prevention practices. Only 18% of respondents indicated referring patients exhibiting
oral manifestations of eating disorders to treatment. Significantly increasing the
likelihood of assessment, referral, and case management included modifying factors
regarding greater perceived self-efficacy, and knowledge of oral cues of disordered
eating, as well as the individual’s perception pertaining to severity of eating disorders.
Implications for bridging dental care to mental health services include increasing
behavioral capacity among dental hygienists via consciousness raising and improved
self-efficacy
Iacopino AM (2009). Relationship Between Stress, Depression and Periodontal Disease. J
Canad Dent Assoc 75 (5): 329-330. At: https://pubmed.ncbi.nlm.nih.gov/19536930/

Lack of Oral Health Care
•

Ziebolz D, Friedrich S, Binner J,, Eisner M, Wagner J, Schmickler J, Kottmann T, Haak R,
Borger MA, Lehmann S, Garbade J, Schmalz G (2020). Lack in Periodontal Care of
Patients Suffering from Severe Heart Diseases—Results after 12 Months Follow-Up. J
Clin Med 9(2): 352. doi: 10.3390/jcm9020352 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7073650/ Abstract: Background: To
assess whether the standardized recommendation of patients with heart failure (HF),
left-ventricular assist device (LVAD) and heart transplantation (HTx) to visit their dentist
leads to improved oral conditions after 12 months. Methods: Patients from the
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Department of Cardiothoracic Surgery, Leipzig Heart Centre, Germany were examined at
baseline and after 12 months. A dental (decayed-, missing-, and filled-teeth index (DMFT)) and periodontal examination (periodontal probing depth, clinical attachment loss)
was performed. At baseline, patients received a standardized recommendation to visit
their dentist. At follow-up, a standardized questionnaire regarding the dental
consultation was applied. Results: Eighty-eight participants (HTx: 31, LVAD: 43, HF: 14)
were included. The majority of patients (79.5%) followed the recommendation to visit
their dentist. Within the total cohort, periodontal treatment need was significantly
reduced from 91% (baseline) to 75% (follow-up; p < 0.01). Only 10% of total cohort
stated that they received periodontal treatment. The outcome in periodontal and dental
treatment need at follow-up appointment revealed no statistically significant
associations to the questionnaire regarding dentist consultation (p > 0.05). Conclusions:
The simple recommendation to visit the dentist appears not enough to obtain sufficient
dental and periodontal conditions in patients with severe heart diseases. Thereby, a lack
in periodontal treatment of patients with HF, HTx and LVAD was identified, making
interdisciplinary dental special care programs recommendable.
Diagnostic-Centric Oral Health Care
•

Yansane A, Tokede B, White JM, Mcclellan L, Walji MF, Obadan-Udoh E, Kalendrian E
(2018). Utilization and Validity of the Dental Diagnostic System over Time in Academic
and Private Practice. JDR Clinical & Translational Research 4(1):238008441881515 DOI:
10.1177/2380084418815150 At:
https://www.researchgate.net/publication/329520964_Utilization_and_Validity_of_the
_Dental_Diagnostic_System_over_Time_in_Academic_and_Private_Practice Abstract:
Introduction: To fill the void created by insufficient dental terminologies, a multiinstitutional workgroup was formed among members of the Consortium for Oral Health
Research and Informatics to develop the Dental Diagnostic System (DDS) in 2009. The
adoption of dental diagnosis terminologies by providers must be accompanied by
rigorous usability and validity assessments to ensure their effectiveness in practice.
Objectives: The primary objective of this study was to describe the utilization and
correct use of the DDS over a 4-y period. Methods: Electronic health record data were
amassed from 2013 to 2016 where diagnostic terms and Current Dental Terminology
procedure code pairs were adjudicated by calibrated dentists. With the resultant data,
we report on the 4-y utilization and validity of the DDS at 5 dental institutions.
Utilization refers to the proportion of instances that diagnoses are documented in a
structured format, and validity is defined as the frequency of valid pairs divided by the
number of all treatment codes entered. Results: Nearly 10 million procedures ( n =
9,946,975) were documented at the 5 participating institutions between 2013 and 2016.
There was a 1.5-fold increase in the number of unique diagnoses documented during
the 4-y period. The utilization and validity proportions of the DDS had statistically
significant increases from 2013 to 2016 ( P < 0.0001). Academic dental sites were more
likely to document diagnoses associated with orthodontic and restorative procedures,
while the private dental site was equally likely to document diagnoses associated with
all procedures. Overall, the private dental site had significantly higher utilization and
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validity proportions than the academic dental sites. Conclusion: The results demonstrate
an improvement in utilization and validity of the DDS terminology over time. These
findings also yield insight into the factors that influence the usability, adoption, and
validity of dental terminologies, raising the need for more focused training of dental
students. Knowledge transfer statement: Ensuring that providers use standardized
methods for documentation of diagnoses represents a challenge within dentistry. The
results of this study can be used by clinicians when evaluating the utility of diagnostic
terminologies embedded within the electronic health record.
Shimpi N, Ye Z, Koralkar R, Glurich I, Acharya A (2018). Need for diagnostic-centric care
in dentistry: A case study from the Marshfield Clinic Health System. J Am Dent Assoc
149(2): 122-131. doi: 10.1016/j.adaj.2017.09.030. At:
https://pubmed.ncbi.nlm.nih.gov/29389335/ Abstract: Background: The study objective
was to evaluate the workflow of dental providers who use the existing electronic dental
record (EDR) system at a large regional health care system to establish a diagnosticcentric culture as part of their dental practice. A further goal focused on identifying
when improvements to the workflow and design of the EDR may be indicated.
Methods: Dental procedures performed on patients and corresponding International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnoses
were retrospectively mined from Marshfield Clinic's enterprise data warehouse. All
dental procedures performed were selected and paired with corresponding diagnostic
codes documented by dental providers. Frequency of documented diagnosis was further
analyzed by characterizing correspondence with their ranking order in the diagnosis
column with and without a scroll bar within the EDR user interface (UI). Accuracy of
selecting appropriate ICD-9-CM for the corresponding Code on Dental Procedure and
Nomenclature (CDT) was checked for 10% (n = 6,187) of the procedure-diagnosis pairs.
Results: Of the 61,511 unique procedures documented using 147 CDTs, 11% (6,914
procedures) had a corresponding "not available" option associated under the diagnoses
column, whereas 89% (54,597) of dental procedures were associated with a
corresponding ICD-9-CM diagnostic code. Overall tendency of dental providers to select
the first or last options from the diagnostic list with a scroll bar was noted.
Appropriateness of documenting corresponding ICD-9-CM to CDT procedures indicated
98% accuracy. Conclusion: EDR UI design greatly affected documentation process.
Redesigning the EDR UI from the results will increase both the quality and utility of
clinical documentation.

OH Care in Nursing Homes, Xylitol
•

Porter J, Ntouya A, Read A, Murdoch M, Ola D, Tsakos G (2015). The impact of oral
health on the quality of life of nursing home residents. Health Qual Life Outcomes 13:
102. Published online 2015 Jul 15. doi: 10.1186/s12955-015-0300-y At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501060/

•

Stones A (2015). Dying from Dirty Teeth: Why the Lack of Proper Care Is Killing Nursing
Home Residents and How to Prevent It. ISBN: 1-941870-11-2. Indie Books International.
This book has a focus on Xylitol: See https://odha.on.ca/wpcontent/uploads/2016/08/ODHA-Facts-xylitol.pdf (Ontario) and Nayak PA, Nayak UA,
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Khandelwal V (2014). The effect of xylitol on dental caries and oral flora. Clin Cosmet
Investig Dent 6: 89-94. doi: 10.2147/CCIDE.S55761
At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4232036/ Abstract : Dental caries, the
most chronic disease affecting mankind, has been in the limelight with regard to its
prevention and treatment. Professional clinical management of caries has been very
successful in cases of different severities of disease manifestations. However, tertiary
management of this disease has been gaining attention, with numerous methods and
agents emerging on a daily basis. Higher intake of nutritive sweeteners can result in
higher energy intake and lower diet quality and thereby predispose an individual to
conditions like obesity, cardiovascular disorders, and type 2 diabetes mellitus. Nonnutritive sweeteners have gained popularity as they are sweeter and are required in
substantially lesser quantities. Xylitol, a five-carbon sugar polyol, has been found to be
promising in reducing dental caries disease and also reversing the process of early
caries. This paper throws light on the role and effects of various forms of xylitol on dental
caries and oral hygiene status of an individual.

Oral Health and Public Health
•

•

Finkelstein J, Zhang F, Levitin SA, Capelli D (2020). Using big data to promote precision
oral health in the context of a learning healthcare system. J Pub Health Dent 80: S43S58. https://doi.org/10.1111/jphd.12354 At:
https://onlinelibrary.wiley.com/doi/full/10.1111/jphd.12354 Summary: There has been
a call for evidence‐based oral healthcare guidelines, to improve precision dentistry and
oral healthcare delivery. The main challenges to this goal are the current lack of up‐to‐
date evidence, the limited integrative analytical data sets, and the slow translations to
routine care delivery. Overcoming these issues requires knowledge discovery pipelines
based on big data and health analytics, intelligent integrative informatics approaches,
and learning health systems. This article examines how this can be accomplished by
utilizing big data. These data can be gathered from four major streams: patients, clinical
data, biological data, and normative data sets. All these must then be uniformly
combined for analysis and modelling and the meaningful findings can be implemented
clinically. By executing data capture cycles and integrating the subsequent findings,
practitioners are able to improve public oral health and care delivery.
Shetty V, Yamamoto J, Yale K (2019). Re-architecting Oral Healthcare for the
21st Century. J Dent 74(Suppl 1): S10-S14. doi: 10.1016/j.jdent.2018.04.017 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020157/ Abstract: The convergent
forces of rising costs, growing consumerism, expensive new treatments,
sociodemographic shifts and increasing health disparities are exerting intense and
unsustainable pressures on healthcare systems. As with the other health domains, these
disruptive forces demand new approaches and delivery models for oral healthcare.
Technological innovations and practices borrowed from the e-commerce and tech
sectors could facilitate the move to a sustainable 21st century oral healthcare system,
one that delivers high-quality, value-based care to wider groups of patients. The broad
reach of mobile technologies and changing digital lifestyles provide unique opportunities
for using remote monitoring and self-care tools to reinforce preventive oral hygiene
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behaviours. By leveraging big data analytics and insights gleaned from the use of sensorenabled oral care devices, providers will be able to engage patients more effectively and
deliver timely, personalized behavioural nudges to support optimal oral health. Dental
insurers and payers will need to reinvent their business models to incentivize dental
providers and patients who embrace the digital-dentistry paradigm. This could involve
increasing reimbursements for mHealth-delivered preventive dental services and
holding individuals accountable for behaviours that put them at higher risk for dental
disease. While Dentistry 1.0 was defined largely by the treatment of established dental
disease, Dentistry 2.0 portends a new era of patient-centric, technology-enabled,
outcomes-driven, and prevention-focused oral healthcare delivery with significant
individual, provider and societal benefits.
Peres MA, Macpherson LMD, Weyant RJ, Daly B, Venturelli R, Mathur MR, Lisrtl S,
Celeste RK, Guanizo-Herreño CC, Kearns C, Banzian H, Allison P, Watt RG (2019). Oral
Health 1: Oral Diseases: a global public health challenge. The Lancet 394: 249-260. At:
https://www.x-mol.com/paper/5776535 Summary: Oral diseases are among the most
prevalent diseases globally and have serious health and economic burdens, greatly
reducing quality of life for those affected. The most prevalent and consequential oral
diseases globally are dental caries (tooth decay), periodontal disease, tooth loss, and
cancers of the lips and oral cavity. In this first of two papers in a Series on oral health,
we describe the scope of the global oral disease epidemic, its origins in terms of social
and commercial determinants, and its costs in terms of population wellbeing and
societal impact. Although oral diseases are largely preventable, they persist with high
prevalence, reflecting widespread social and economic inequalities and inadequate
funding for prevention and treatment, particularly in low-income and middle-income
countries (LMICs). As with most non-communicable diseases (NCDs), oral conditions are
chronic and strongly socially patterned. Children living in poverty, socially marginalised
groups, and older people are the most affected by oral diseases, and have poor access
to dental care. In many LMICs, oral diseases remain largely untreated because the
treatment costs exceed available resources. The personal consequences of chronic
untreated oral diseases are often severe and can include unremitting pain, sepsis,
reduced quality of life, lost school days, disruption to family life, and decreased work
productivity. The costs of treating oral diseases impose large economic burdens to
families and health-care systems. Oral diseases are undoubtedly a global public health
problem, with particular concern over their rising prevalence in many LMICs linked to
wider social, economic, and commercial changes. By describing the extent and
consequences of oral diseases, their social and commercial determinants, and their
ongoing neglect in global health policy, we aim to highlight the urgent need to address
oral diseases among other NCDs as a global health priority.
Watt RG, Daly B, Allison P, Macpherson LMD, Venturelli R, Listl S, Weyant RJ, Mathur
MR, Guarnizo-Herreño, Celeste RK, Peres MA, Kearns C, Benzian H (2019). Ending the
neglect of Global Oral Health: Time for Radical Action. Lancet 394(10194): 261-272. doi:
10.1016/S0140-6736(19)31133-X. At : https://pubmed.ncbi.nlm.nih.gov/31327370/
Abstract: Oral diseases are a major global public health problem affecting over 3·5
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billion people. However, dentistry has so far been unable to tackle this problem. A
fundamentally different approach is now needed. In this second of two papers in a
Series on oral health, we present a critique of dentistry, highlighting its key limitations
and the urgent need for system reform. In high-income countries, the current
treatment-dominated, increasingly high-technology, interventionist, and specialised
approach is not tackling the underlying causes of disease and is not addressing
inequalities in oral health. In low-income and middle-income countries (LMICs), the
limitations of so-called westernised dentistry are at their most acute; dentistry is often
unavailable, unaffordable, and inappropriate for the majority of these populations, but
particularly the rural poor. Rather than being isolated and separated from the
mainstream health-care system, dentistry needs to be more integrated, in particular
with primary care services. The global drive for universal health coverage provides an
ideal opportunity for this integration. Dental care systems should focus more on
promoting and maintaining oral health and achieving greater oral health equity. Sugar,
alcohol, and tobacco consumption, and their underlying social and commercial
determinants, are common risk factors shared with a range of other non-communicable
diseases (NCDs). Coherent and comprehensive regulation and legislation are needed to
tackle these shared risk factors. In this Series paper, we focus on the need to reduce
sugar consumption and describe how this can be achieved through the adoption of a
range of upstream policies designed to combat the corporate strategies used by the
global sugar industry to promote sugar consumption and profits. At present, the sugar
industry is influencing dental research, oral health policy, and professional organisations
through its well developed corporate strategies. The development of clearer and more
transparent conflict of interest policies and procedures to limit and clarify the influence
of the sugar industry on research, policy, and practice is needed. Combating the
commercial determinants of oral diseases and other NCDs should be a major policy
priority.
Beaglehole RH, Beaglehole R (2019). Promoting Radical Action for Global Oral Health:
Integration or Independence? Lancet 394(10194): 196-198. DOI: 10.1016/S01406736(19)31610-1 (Comment)
OHWRC (Oral Health Workforce Research Center, 2018). Trends in the Provision of Oral
Health Services by Federally Qualified Health Centers. Center for Health Workforce
Studies School of Public Health University at Albany, State University of New York At:
http://www.oralhealthworkforce.org/wpcontent/uploads/2018/02/OHWRC_Trends_in_Provision_of_Oral_Health_Services_by_F
QHCs_2018.pdf Summary: This report summarizes trends in the direct provision of oral
health services by federally qualified health centers (FQHCs) over recent years and
factors that predict the likelihood of an FQHC providing direct general and/or specialty
oral health services. The analyses use both current and historical data to describe
existing oral health service capacity in FQHCs and differences among health centers and
across states in direct delivery of oral health services. The results of this study will be
useful for policymakers considering strategies to enable access to oral health services
for underserved populations, and the study will provide important contributions to the
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literature describing oral health services access barriers for the underserved. This report
was prepared for OHWRC by Simona Surdu and Margaret Langelier, with layout design
by Leanne Keough. This project was supported by the Health Resources and Services
Administration (HRSA) of the US Department of Health and Human Services (HHS) under
grant number U81HP27843, a Cooperative Agreement for a Regional Center for Health
Workforce Studies. This information or content and conclusions are those of the authors
and should not be construed as the official position or policy of, nor should any
endorsements be inferred by HRSA, HHS, or the US Government. The mission of OHWRC
is to provide accurate and policy-relevant research on the impact of the oral health
workforce on oral health outcomes. The research conducted by OHWRC informs
strategies designed to increase access to oral health services for vulnerable populations.
OHWRC is based at CHWS at the School of Public Health, University at Albany, State
University of New York (SUNY), and is the only research center uniquely focused on the
oral health workforce. The views expressed in this report are those of OHWRC and do
not necessarily represent positions or policies of the School of Public Health, University
at Albany, SUNY, HRSA, or HHS.
Sengupta N, Nanavati S, Cericola M, Simon L (2017). Oral Health Integration Into a
Pediatric Practice and Coordination of Referrals to a Colocated Dental Home at a
Federally Qualified Health Center. Am J Public Health 10:1627-1629.
DOI: 10.2105/AJPH.2017.303984 At: https://pubmed.ncbi.nlm.nih.gov/28817337/
Abstract: We have integrated preventive oral health measures into preventive care visits
for children at a federally qualified health center in Boston, Massachusetts. The
program, started in 2015, covers 3400 children and has increased universal caries risk
screening in primary care to 85%, fluoride varnish application rates to 80%, and referrals
to a dental home to 35%. We accomplished this by minimizing pressures on providers'
workflow, empowering medical assistants to lead the initiative, and utilizing data-driven
improvement strategies, alongside colocated coordinated care.
Lee H, Lomazzi M, Lee A, Bedi R (2018). Global Oral Health in the Framework of the
Global Charter for the Public's Health. J Public Health Policy 39(2): 245-253. doi:
10.1057/s41271-018-0121-4. At: https://pubmed.ncbi.nlm.nih.gov/29531302/ Abstract:
Oral diseases are a neglected epidemic affecting all ages globally and can substantially
impact overall health and well-being. Even though most oral diseases are preventable
and share major risk factors with other non-communicable diseases, integration of oral
health into public health systems is still limited in both clinical and health policy
perspectives. This Viewpoint aims to highlight oral health from a global health
perspective, calling for all public health leaders to advocate for oral health of all. We
strongly recommend oral health as an essential part of public health policy and oral
health.
Cadoret A, Rainchuso L, Olson R, Dominick C (2017). Investigation of the Beliefs and
Experiences of Key Stakeholders in Massachusetts Related to Medical/Dental
Integration Programs and Practices. Health & Interprofessional Practice. 3.
10.7710/2159-1253.1118. At:

2020/10/26 - Page 29 of 143

•

•

https://www.researchgate.net/publication/317151274_Investigation_of_the_Beliefs_an
d_Experiences_of_Key_Stakeholders_in_Massachusetts_Related_to_MedicalDental_Int
egration_Programs_and_Practices/references Abstract: INTRODUCTION Oral health care
access for vulnerable populations is an important public health issue in America, and is
becoming a priority for discussion among policy makers, health care educational
institutions, providers, and a segment of the public at large. Improving overall health
outcomes requires a collaborative effort and innovative approaches that address
education, delivery, and financing of oral health care. The purpose of this study was to
investigate Massachusetts’ key informants’ knowledge and experience regarding
development and implementation of medical/dental integration practices, including
recognized barriers and possible solutions for integration enhancement. METHODS This
phenomenological, qualitative study used a criterion-based sampling method to choose
key informants considered experts in medical/dental integration. An interview guide
including demographic and exploratory questions was used to conduct in-depth
interviews. Thematic analysis occurred via identification of patterns, and emergent
themes. RESULTS Data saturation occurred with eight (n=8) key informant interviews.
The majority of participants argued the greatest barrier to integration is the needed
cultural shift in health care practices. Informants believed an integration relationship
must occur at the individual practice level to ease the process. Informants consistently
reported that although integration is arduous, it can be accomplished using a structural
approach. DISCUSSION Much of the literature discusses established medical/dental
integration programs. This study identified how key informants are currently developing
or implementing medical/dental integration programs either in academia or through
continuing education. CONCLUSION The findings suggests that the implications for
interprofessional practice are expanding and an important component to future
healthcare.
Hummel J, Phillips KE, Holt B, Hayes C (2015). Oral Health: An Essential Component of
Primary Care (American Association of Public Health Dentistry HRA; Qualis White Paper)
At: https://oralhealth.hsdm.harvard.edu/publications/oral-health-essential-componentprimary-care
Garcia I, Kuska R, Somerman MJ (2013). Expanding the Foundation for Personalized
Medicine: Implications and Challenges for Dentistry JDR Clinical Research Supplement
92(suppl 1): 3S-10S. DOI: 10.1177/0022034513487209 At:
https://pubmed.ncbi.nlm.nih.gov/23690361/ Abstract: Personalized medicine aims to
individualize care based on a person’s unique genetic, environmental, and clinical
profile. Dentists and physicians have long recognized variations between and among
patients, and have customized care based on each individual’s health history,
environment, and behavior. However, the sequencing of the human genome in 2003
and breakthroughs in regenerative medicine, imaging, and computer science redefined
“personalized medicine” as clinical care that takes advantage of new molecular tools to
facilitate highly precise health care based on an individual’s unique genomic and
molecular characteristics. Major investments in science bring a new urgency toward
realizing the promise of personalized medicine; yet, many challenges stand in the way.
In this article, we present an overview of the opportunities and challenges that influence
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the oral health community’s full participation in personalized medicine. We highlight
selected research advances that are solidifying the foundation of personalized oral
health care, elaborate on their impact on dentistry, and explore obstacles toward their
adoption into practice. It is our view that now is the time for oral health professionals,
educators, students, researchers, and patients to engage fully in preparations for the
arrival of personalized medicine as a means to provide quality, customized, and
effective oral health care for all.
Jones E, Shi L, Hayashi AS, Sharma R, Daly C, Ngo-Metzger Q (2013). Access to Oral
Health Care: The Role of Federally Qualified Health Centers in Addressing Disparities and
Expanding Access. Am J Public Health 103(3): 488-493. doi: 10.2105/AJPH.2012.300846 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673494/ Abstract: Objectives. We
examined utilization, unmet need, and satisfaction with oral health services among
Federally Qualified Health Center patients. We examined correlates of unmet need to
guide efforts to increase access to oral health services among underserved populations.
Methods. Using the 2009 Health Center Patient Survey, we performed multivariate
logistic regressions to examine factors associated with access to dental care at health
centers, unmet need, and patient experience. Results. We found no racial or ethnic
disparities in access to timely oral health care among health center patients; however,
uninsured patients and those whose insurance does not provide dental coverage
experienced restricted access and greater unmet need. Slightly more than half of health
center patients had a dental visit in the past year, but 1 in 7 reported that their most
recent visit was at least 5 years ago. Among health center patients who accessed dental
care at their health center, satisfaction was high. Conclusions. These results underscore
the critical role that health centers play in national efforts to improve oral health status
and eliminate disparities in access to timely and appropriate dental services.
Riedy CA, Ly KA, Ybarra V, Milgrom P (2007). An FQHC Research Network in Oral Health:
Enhancing the Workforce and Reducing Disparities. Public Health Rep 122(5): 592-601.
doi: 10.1177/003335490712200506 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1936953/ Synopsis: Federally Qualified
Health Centers (FQHCs) contribute greatly to reducing health disparities by providing
care to underserved communities. Yet these safety-net clinics face chronic manpower
shortages and turnover. Practice-Based Research Networks aid in translating medical
science from bench to clinical practice. These networks have been used to understand
and improve health-care delivery and reduce disparities. Initiatives to strengthen lagging
translational research in dentistry have begun, but there is no FQHC research network
that addresses oral health. -- This article reviews the potential for, and outlines a model
of, an Oral Health FQHC Research Network. It characterizes the needs for an FQHC
research network, describes a successful FQHC research-oriented program, and outlines
an Oral Health FQHC Research Network conceptual model. It argues that strengthening
FQHCs through involvement of their dental staff in clinical research may enhance their
jobs, draw staff closer to the community, and strengthen their ability to reduce health
disparities.

Tooth Enamel Research
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DeRocher KA, Smeets PJM, Goodge BH, Zachman MJ, Balachandrian PV, Stegbauer L,
Cohen MJ, Gordon LM. Rondinelli JM, Kourkoutis LF, Joester D (2020). Chemical
gradients in human enamel crystallites. Nature 583: 66-71.
https://doi.org/10.1038/s41586-020-2433-3 At:
https://www.nature.com/articles/s41586-020-2433-3. Abstract: Dental enamel is a
principal component of teeth, and has evolved to bear large chewing forces, resist
mechanical fatigue and withstand wear over decades. Functional impairment and loss of
dental enamel, caused by developmental defects or tooth decay (caries), affect health
and quality of life, with associated costs to society. Although the past decade has seen
progress in our understanding of enamel formation (amelogenesis) and the functional
properties of mature enamel, attempts to repair lesions in this material or to synthesize
it in vitro have had limited success. This is partly due to the highly hierarchical structure
of enamel and additional complexities arising from chemical gradients. Here we show,
using atomic-scale quantitative imaging and correlative spectroscopies, that the
nanoscale crystallites of hydroxylapatite (Ca5(PO4)3(OH)), which are the fundamental
building blocks of enamel, comprise two nanometric layers enriched in magnesium
flanking a core rich in sodium, fluoride and carbonate ions; this sandwich core is
surrounded by a shell with lower concentration of substitutional defects. A mechanical
model based on density functional theory calculations and X-ray diffraction data
predicts that residual stresses arise because of the chemical gradients, in agreement
with preferential dissolution of the crystallite core in acidic media. Furthermore,
stresses may affect the mechanical resilience of enamel. The two additional layers of
hierarchy suggest a possible new model for biological control over crystal growth during
amelogenesis, and hint at implications for the preservation of biomarkers during tooth
development.
Busch M (2020). Imaging find tooth decay’s root, may lead to ways to fight it.
DrBicuspid. At:
https://www.drbicuspid.com/index.aspx?sec=prtf&sub=def&pag=dis&itemId=326913&printpag
e=true&fsec=sup&fsub=img

Prevalence
•

Eke PI, Dye BA, Wei L, Slade GD, Thornton-Evans GO, Borgnakke WS, Taylor GW, Page
RC, Beck JD, Genco RJ (2015). Update on Prevalence of Periodontitis in Adults in the
United States: NHANES 2009 to 2012. J Periodontol 86(5): 611-622. doi:
10.1902/jop.2015.140520. Epub 2015 Feb 17. At:
https://www.ncbi.nlm.nih.gov/pubmed/25688694 Abstract: This study estimated the
prevalence, severity, and extent of periodontitis in the adult U.S. population, with data
from the 2009 and 2010 National Health and Nutrition Examination Survey (NHANES)
cycle. Estimates were derived from a sample of 3,742 adults aged 30 years and older, of
the civilian non-institutionalized population, having 1 or more natural teeth. Attachment
loss (AL) and probing depth (PD) were measured at 6 sites per tooth on all teeth (except
the third molars). Over 47% of the sample, representing 64.7 million adults, had
periodontitis, distributed as 8.7%, 30.0%, and 8.5% with mild, moderate, and severe
periodontitis, respectively. For adults aged 65 years and older, 64% had either moderate
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or severe periodontitis. Eighty-six and 40.9% had 1 or more teeth with AL ≥ 3 mm and
PD ≥ 4 mm, respectively. With respect to extent of disease, 56% and 18% of the adult
population had 5% or more periodontal sites with ≥ 3 mm AL and ≥ 4 mm PD,
respectively. Periodontitis was highest in men, Mexican Americans, adults with less than
a high school education, adults below 100% Federal Poverty Levels (FPL), and current
smokers. This survey has provided direct evidence for a high burden of periodontitis in
the adult U.S. population.
Craig RG, Boylan R, Yip J, Bamgboye P, Koutsolukos J, Mijares D, Ferrar J, Imam M,
Socransky SS, Haffajee AD (2001). Prevalence and risk indicators for destructive
periodontal diseases in 3 urban American minority populations. J Clin Periodontol 28(6):
524-535. DOI:10.1034/j.1600-051x.2001.028006524.x At:
https://www.ncbi.nlm.nih.gov/pubmed/11350519 From Abstract: RESULTS: The AfricanAmerican group had more missing teeth, deeper periodontal pocket depth and more
attachment loss than the Asian-American or Hispanic groups. However, the AfricanAmerican group were less likely to report having a private dentist, had a greater
proportion of smokers and a greater proportion of unskilled individuals. The profile of
subgingival species differed among the three ethnic/racial groups with A.
actinomycetemcomitans, N. mucosa, S. noxia and T. socranskii significantly elevated in
the Asian-American group and P. micros significantly elevated in the African-American
group. When subset by occupational status, numbers of missing teeth, pocket depth,
attachment level and prior disease activity were all found increased in the unskilled
relative to the professional group. Local factors including the mean % of sites with
plaque, marginal gingival erythema, bleeding upon probing and suppuration were also
elevated in the unskilled group. The microbial profile differed among the 3 occupational
groups with the unskilled group having elevated numbers of species associated with
destructive periodontal diseases. CONCLUSIONS: Although greater destructive
periodontal disease prevalence and severity were found in the African-American group,
these results suggest that environmental and demographic variables, such as
occupational status, may have a greater influence on risk indicators associated with
disease prevalence and progression in these populations.

Integrated Screening (Periodontitis)
•

Verhulst MJL, Teeuw WJ, Bizzarro S et al (2019). A rapid, non-invasive tool for
periodontitis screening in a medical care setting. BMC Oral Health (19) 87.
https://doi.org/10.1186/s12903-019-0784-7 At:
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-019-0784-7
Abstract: Background - Since periodontitis is bi-directionally associated with several
systemic diseases, such as diabetes mellitus and cardiovascular diseases, it is important
for medical professionals in a non-dental setting to be able examine their patients for
symptoms of periodontitis, and urge them to visit a dentist if necessary. However, they
often lack the time, knowledge and resources to do so. We aim to develop and assess
“quick and easy” screening tools for periodontitis, based on self-reported oral health
(SROH), demographics and/or salivary biomarkers, intended for use by medical
professionals in a non-dental setting. Methods - Consecutive, new patients from our
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outpatient clinic were recruited. A SROH questionnaire (8 questions) was conducted,
followed by a 30 s oral rinse sampling protocol. A complete clinical periodontal
examination provided the golden standard periodontitis classification: no/mild,
moderate or severe periodontitis. Total periodontitis was defined as having either
moderate or severe. Albumin and matrix metalloproteinase-8 concentrations, and
chitinase and protease activities were measured in the oral rinses. Binary logistic
regression analyses with backward elimination were used to create prediction models
for both total and severe periodontitis. Model 1 included SROH, demographics and
biomarkers. The biomarkers were omitted in the analysis for model 2, while model 3
only included the SROH questionnaire. The area under the receiver operating
characteristic curves (AUROCC) provided the accuracy of each model. The regression
equations were used to create scoring algorithms, composed of the remaining
predictors, each with its own weight. Results - Of the 156 patients participating in this
study, 67% were classified with total periodontitis and 33% had severe periodontitis.
The models for total periodontitis achieved an AUROCC of 0.91 for model 1, 0.88 for
model 2 and 0.81 for model 3. For severe periodontitis, this was 0.89 for model 1, 0.82
for model 2 and 0.78 for model 3. The algorithm for total periodontitis (model 2), which
we consider valid for the Dutch population, was applied to create a freely accessible,
web-based screening tool. Conclusions - The prediction models for total and severe
periodontitis proved to be feasible and accurate, resulting in easily applicable screening
tools, intended for a non-dental setting.
Pumerantz AS, Bissett SM, Dong F, Ochoa C, Wassall RR, Davila H, Barbee M, Nguyen J,
Vila P, Preshaw PM (2017) Standardized screening for periodontitis as an integral part of
multidisciplinary management of adults with type 2 diabetes: an observational crosssectional study of cohorts in the USA and UK. BMJ Open Diabetes Res Care 5(1):e000413
DOI: http://dx.doi.org/10.1136/bmjdrc-2017-000413 At:
https://drc.bmj.com/content/5/1/e000413 or
https://www.ncbi.nlm.nih.gov/pubmed/28761663 Abstract: Objective To determine
prevalence and factors predictive of periodontitis by using a standardized assessment
model in adults with type 2 diabetes. Research design and methods We performed an
observational cross-sectional study to determine the burden of periodontitis in adults
with type 2 diabetes attending urban, ambulatory referral centers in the USA and UK.
Full-mouth probing was performed and periodontitis was diagnosed based on either a
low (≥5 mm at ≥1 site) or high pocket probing-depth threshold (≥6 mm at ≥1 site).
Results were stratified into a five-stage schema and integrated with other clinical
variables into the novel Diabetes Cross-Disciplinary Index to function as a balanced
health scorecard. Corresponding demographic and routinely collected health data were
obtained and comparisons were made between patients with and without periodontitis.
Multivariable logistic regression was performed to identify factors predictive of the
presence or absence of periodontitis. Results Between our two cohorts, 253 patients
were screened. Caucasians comprised >90% and Hispanic Americans >75% of the UK and
US cohorts, respectively. Males and females were equally distributed; mean age was
53.6±11 years; and 17 (6.7%) were edentulous. Of the 236 dentate patients, 128 (54.2%)
had periodontitis by low threshold and 57 (24.2%) by high threshold. Just 17 (7.2%)
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were periodontally healthy. No significant differences in age, HbA1c, blood pressure,
body mass index, low-density lipoprotein cholesterol, or smoking status (all p>0.05)
were identified between those with or without periodontitis (regardless of threshold)
and none was found to be a significant predictor of disease. Conclusions Periodontitis is
frequent in adults with type 2 diabetes and all should be screened. Periodontal health
status can be visualized with other comorbidities and complications using a novel
balanced scorecard that could facilitate patient–clinician communication, shared
decision-making, and prioritization of individual healthcare needs.
Periodontal Screening
•

•

Pumerantz AS, Bissett SM, Dong F, Ochoa C, Wassall RR, Davilia H, Barbee M, Nguyen J,
Vila P, Preshaw PM (2017). Standardized screening for periodontitis as an integral part
of multidisciplinary management of adults with type 2 diabetes: an observational crosssectional study of cohorts in the USA and UK. BMJ Open Diabetes & Care 5(1):
http://dx.doi.org/10.1136/bmjdrc-2017-000413 At:
https://drc.bmj.com/content/5/1/e000413 Abstract: Objective To determine
prevalence and factors predictive of periodontitis by using a standardized assessment
model in adults with type 2 diabetes. Research design and methods We performed an
observational cross-sectional study to determine the burden of periodontitis in adults
with type 2 diabetes attending urban, ambulatory referral centers in the USA and UK.
Full-mouth probing was performed and periodontitis was diagnosed based on either a
low (≥5 mm at ≥1 site) or high pocket probing-depth threshold (≥6 mm at ≥1 site).
Results were stratified into a five-stage schema and integrated with other clinical
variables into the novel Diabetes Cross-Disciplinary Index to function as a balanced
health scorecard. Corresponding demographic and routinely collected health data were
obtained and comparisons were made between patients with and without periodontitis.
Multivariable logistic regression was performed to identify factors predictive of the
presence or absence of periodontitis. Results Between our two cohorts, 253 patients
were screened. Caucasians comprised >90% and Hispanic Americans >75% of the UK
and US cohorts, respectively. Males and females were equally distributed; mean age
was 53.6±11 years; and 17 (6.7%) were edentulous. Of the 236 dentate patients, 128
(54.2%) had periodontitis by low threshold and 57 (24.2%) by high threshold. Just 17
(7.2%) were periodontally healthy. No significant differences in age, HbA1c, blood
pressure, body mass index, low-density lipoprotein cholesterol, or smoking status (all
p>0.05) were identified between those with or without periodontitis (regardless of
threshold) and none was found to be a significant predictor of disease.
Conclusions Periodontitis is frequent in adults with type 2 diabetes and all should be
screened. Periodontal health status can be visualized with other comorbidities and
complications using a novel balanced scorecard that could facilitate patient–clinician
communication, shared decision-making, and prioritization of individual healthcare
needs.
Nomura Y, Okada A, Kakuta E, Gunii T, Kajiura S, Hanada N (2016). A new screening
method for periodontitis: an alternative to the community periodontal index. BMC Oral
Health 16:64. doi: 10.1186/s12903-016-0216-x At:
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4937556/ Abstract: Background Periodontal screening plays an important role in the prevention of periodontal disease
and promotes an improvement in oral health-related quality of life. The World Health
Organization’s Community Periodontal Index should be carried out by well-trained
dentists. However, the Community Periodontal Index is an invasive technique, and if
used for periodontal screening, increases the cost of evaluation. In order to overcome
these issues, we developed saliva tests for periodontal screening. The purpose of this
study was to calculate the sensitivity and specificity of our method for measuring
hemoglobin and lactate dehydrogenase levels in saliva. Methods - Inclusion criteria
were adults aged over 20 years with at least 20 teeth remaining. The study population
comprised 38 men and 54 women with a mean age of 50.03 years. Oral examinations
were carried out by dentists, and the number of remaining teeth, presence or absence
of calculus, bleeding on probing and pocket depth were recorded. In this study,
periodontitis was defined according to the criteria of the Center for Disease Control and
Prevention in partnership with the American Academy of Periodontology. In order to
examine hemoglobin and lactate dehydrogenase levels in saliva, participants were
instructed to chew on a standard-sized tasteless and odorless gum base for 5 min,
during which time, stimulated whole saliva was continuously collected. Results - The
sensitivity and specificity for hemoglobin levels were 0.759 and 0.763, respectively, and
0.722 and 0.711, respectively, for lactate dehydrogenase levels. Combining these two
tests, when samples tested positive for both hemoglobin and lactate dehydrogenase,
the positive predictive value was 91.7 %. Conclusion Measuring hemoglobin and
lactate dehydrogenase levels in saliva is a less invasive method than the Community
Periodontal Index. Therefore, our saliva tests may be a viable alternative to the
Community Periodontal Index for periodontal screening.
Oral Signs/Manifestations of Systemic Disease
•
•

•

Fazel N, ed. (2019). Oral Signs of Systemic Disease. Springer. ISBN 978-3-030-10863-2
Napeñas JJ, ed. (2017). Oral Manifestations of Systemic Diseases, An Issue of Atlas of the
Oral & Maxillofacial Surgery Clinics (Volume 25-2) (The Clinics: Dentistry (Volume 252)) 1st Edition ISBN-13:978-0323545426,
Pedersen AML (ed) (2016). Oral Infections and General Health: From Molecule to
General Health. Springer-Nature. ISBN 978-3-319-25091-5
https://www.springer.com/gp/book/9783319250892 Abstract: This book provides a
wide-ranging update on the associations between oral infections and general health.
Detailed consideration is given to the underlying mechanisms or pathways linking oral
infections to general health, including metastatic spread of infection from the oral cavity
as a result of transient bacteremia, metastatic injury from the effects of circulating oral
microbial toxins, and metastatic inflammation caused by immunological dysfunction
induced by oral microorganisms. The book also reviews the complex structure and
development of oral biofilms in health and disease, and the molecular tools that are
currently available for their analysis. The advantages and limitations of such techniques,
as well as their impact on the future of diagnostics, prevention and patient
management, are discussed.
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Oral-Systemic Microbiology/Microbiome Research, Oral Mucosa, Fusobacterium Nucleatum
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Baraniva D, Jain D, Lucarelli R, Tam V, Vanderveer L, Puri , Yang M, Al-Hehshu NN (2020).
Screening of Health-Associated Oral Bacteria for Anticancer Properties in vitro. Front Cell
Infect Microbiol DOI: 10.3389/fcimb.2020.575656 At:
https://www.frontiersin.org/articles/10.3389/fcimb.2020.575656/full Abstract: While
extensive literature exists about the role of oral bacterial pathogens like Porphyromonas
gingivalis and Fusobacterium nucleatum in oral squamous cell carcinoma (OSCC), the
role of health-associated species has been largely unexplored. In this study, we assessed
the effect of Streptococcus mitis, Rothia mucilaginosa, Neisseria flavescens,
Haemophilus parainfluenzae, Lautropia mirabilis, and Veillonella parvula on proliferation
and expression of marker genes (IL-6, TNF-α, MMP3, CD36, CCD1, and NANOG) in OSCC
cell lines CAL27, SCC25, and SCC4. Porphyromonas gingivalis was included as a
pathogenic control. Both bacterial lysates (3 concentrations) and live cells (3 MOIs) were
tested. S. mitis, H. parainfluenzae, and N. flavescens resulted in substantial, dosedependent reduction of proliferation, which was found to be mediated by H2O2 for the
former and intracellular infection in the latter two species. However, only H.
parainfluenzae showed differential antiproliferative effect against the cancer cell lines
vs. the normal control (TIGKs). In the gene expression assays, the health-associated
species mostly downregulated CD36, a gene that plays an important role in tumor
growth and metastasis, while P. gingivalis upregulated it. IL6 and TNF expression, on the
other hand, was upregulated by almost all species, particularly the Gram-negatives
including P. gingivalis. The effect on other genes was less evident and varied
significantly by cell line. This exploratory study is the first insight into how healthassociated bacteria may interact with OSCC. Further studies to explore whether the
observed effects may have implications for the prevention or treatment of oral cancer
are warranted.
Fitzsimonds Z, Rodriguez,-Hernandez CJ, Bagaitkar J, Lamont RJ (2020). From Beyond the
Pale to the Pale Riders: The Emerging Association of Bacteria with Oral Cancer. J Dent
Res 99(6): 604-612. DOI: 10.1177/0022034520907341 At:
https://pubmed.ncbi.nlm.nih.gov/32091956/ Abstract : Oral cancer, predominantly oral
squamous cell carcinoma (OSCC), is the eighth-most common cancer worldwide, with a
5-y survival rate <50%. There are numerous risk factors for oral cancer, among which
periodontal disease is gaining increasing recognition. The creation of a sustained
dysbiotic proinflammatory environment by periodontal bacteria may serve to
functionally link periodontal disease and oral cancer. Moreover, traditional periodontal
pathogens, such as Porphyromonas gingivalis, Fusobacterium nucleatum, and
Treponema denticola, are among the species most frequently identified as being
enriched in OSCC, and they possess a number of oncogenic properties. These organisms
share the ability to attach and invade oral epithelial cells, and from there each
undergoes its own unique molecular dialogue with the host epithelium, which ultimately
converges on acquired phenotypes associated with cancer, including inhibition of
apoptosis, increased proliferation, and activation of epithelial-to-mesenchymal
transition leading to increased migration of epithelial cells. Additionally, emerging
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properties of structured bacterial communities may increase oncogenic potential, and
consortia of P. gingivalis and F. nucleatum are synergistically pathogenic within in vivo
oral cancer models. Interestingly, however, some species of oral streptococci can
antagonize the phenotypes induced by P. gingivalis, indicating functionally specialized
roles for bacteria in oncogenic communities. Transcriptomic data support the concept
that functional, rather than compositional, properties of oral bacterial communities
have more relevance to cancer development. Collectively, the evidence is consistent
with a modified polymicrobial synergy and dysbiosis model for bacterial involvement in
OSCC, with driver mutations generating a conducive microenvironment on the epithelial
boundary, which becomes further dysbiotic by the synergistic action of bacterial
communities. Keywords: F. nucleatum; OSCC; P. gingivalis; S. gordonii; T. denticola;
polymicrobial synergy and dysbiosis.
Wallis C (2020). New Player in Cancer’s Spread: A commonplace mouth bacterium now
is tied to metastasis of some tumors. Sci Am 323(4): 28. See also:
https://www.scientificamerican.com/article/deadly-spread-of-some-cancers-may-bedriven-by-a-common-mouth-microbe/
Willis JR, Gabaldón T (2020). The Human Oral Microbiome in Health and Disease: From
Sequences to Ecosystems. Microorganisms 8(2): 308.
doi: 10.3390/microorganisms8020308 At :
Overmyer KA,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7074908/ Abstract:
Rhoads T, Merrill AE, Ye Z, Westphall MS, Acharya A, Shukla S, Coon JJ (2020).
Proteomics, lipidomics, metabolomics and 16S rDNA sequencing of dental plaque from
patients with diabetes and periodontal disease. At:
https://www.researchgate.net/publication/339519185_Proteomics_lipidomics_metabol
omics_and_16S_rDNA_sequencing_of_dental_plaque_from_patients_with_diabetes_an
d_periodontal_disease. DOI: 10.1101/2020.02.25.963967 Available via license: CC BYNC-ND 4.0 Description: Oral microbiome influences human health, specifically pre- and
type 2 diabetes (Pre-DM/DM) and periodontal diseases (PD), through complex microbial
interactions. To explore these relations, we performed 16S rDNA sequencing,
metabolomics, lipidomics, and proteomics analyses on supragingival dental plaque
collected from individuals with Pre-DM/DM (n=39), Pre-DM/DM and PD (n=37), PD
alone (n=11), or neither (n=10). We identified on average 2,790 operational taxonomic
units and 2,025 microbial and host proteins per sample and quantified 110 metabolites
and 415 lipids. Plaque samples from Pre-DM/DM patients contained higher abundance
of Fusobacterium and Tannerella vs. plaques from metabolically healthy.
Phosphatidylcholines, plasmenyl-phosphatidylcholines, ceramides containing non-OH
fatty acids, and host proteins related to actin filament rearrangement were elevated in
plaques from PD vs. non-PD. Cross-omic correlation analysis enabled the detection of a
strong association between Lautropia and mono-methyl phophospotidlyethanolamine
(PE-NMe), striking because synthesis of PE-NMe is uncommon in oral bacteria.
Lipidomics analysis of in vitro cultures of Lautropia mirabilis confirmed the bacteria's
synthesis of PE-NMe. This comprehensive analysis revealed a novel microbial metabolic
pathway and significant associations of host-derived proteins with PD.
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Al-Hebshi N, Borgnakke WS, Johnson N (2019). The Microbiome of Oral Squamous Cell
Carcinomas: a Functional Perspective. Curr Oral Health Rep DOI: 10.1007/s40496-0190215-5 At: https://www.semanticscholar.org/paper/The-Microbiome-of-OralSquamous-Cell-Carcinomas%3A-a-Al-HebshiBorgnakke/243eb1b62648e367b9136a7f02e25db0a279947e Abstract: Purpose of
Review This decade has witnessed increasing interest in the potential role of the oral
microbiome in head and neck cancers, particularly oral squamous cell carcinoma (OSCC).
Most studies have focused on the bacterial component of the microbiome (bacteriome),
but the fungal component (mycobiome) is also receiving attention. In this review, we
provide an overview of mechanisms by which the microbiome can contribute to oral
carcinogenesis, and summarize results from clinical studies, especially focusing on those
reporting functional microbiome analysis. Synthesizing and illustrating the evidence, we
also suggest a new “passenger-turning-driver” functional model for the role of the
microbiome in oral cancer. Recent Findings In vitro studies provide convincing evidence
for the carcinogenicity of the periodontal bacteria Fusobacterium nucleatum and
Porphyromonas gingivalis. However, results from clinical studies are inconsistent, with
significant variations in composition of the microbiome associated with oral cancer.
Methodological differences may partially explain the differing conclusion. However,
variations observed may also reflect functional redundancy: the phenomenon that
different species may be enriched in different samples, but still serve the same
functions. Indeed, functional analyses of the bacteriome associated with oral cancer
have revealed more consistent results, namely enrichment of a virulent, inflammatory
bacteriome in the tumors. Summary Apart from oncoviruses associated with a special
entity of oral cancer, no consistent evidence implicates specific microbial species in
OSCC etiology. Instead, the disturbed function of an initially “passenger” microbiome
within the tumor microenvironment likely contributes to tumor progression by
sustaining chronic inflammation.
Zhang L, Liu Y, Zheng HJ, Zhang CP (2019). The Oral Microbiota May Have Influence on
Oral Cancer. Front Cell Infect Microbiol 9 : 476. DOI: 10.3389/fcimb.2019.00476 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6974454/ Abstract: The oral
microbiota plays an important role in the human microbiome and human health, and
imbalances between microbes and their hosts can lead to oral and systemic diseases
and chronic inflammation, which is usually caused by bacteria and contributes to cancer.
There may be a relationship between oral bacteria and oral squamous cell carcinoma
(OSCC); however, this relationship has not been thoroughly characterized. Therefore, in
this study, we compared the microbiota compositions between tumor sites and
opposite normal tissues in buccal mucosal of 50 patients with OSCC using the 16S rDNA
sequencing. Richness and diversity of bacteria were significantly higher in tumor sites
than in the control tissues. Cancer tissues were enriched in six families (Prevotellaceae,
Fusobacteriaceae, Flavobacteriaceae, Lachnospiraceae, Peptostreptococcaceae, and
Campylobacteraceae) and 13 genera, including Fusobacterium, Alloprevotella and
Porphyromonas. At the species level, the abundances of Fusobacterium nucleatum,
Prevotella intermedia, Aggregatibacter segnis, Capnocytophaga leadbetteri,
Peptostreptococcus stomatis, and another five species were significantly increased,
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suggesting a potential association between these bacteria and OSCC. Furthermore, the
functional prediction revealed that genes involved in bacterial chemotaxis, flagellar
assembly and lipopolysaccharide (LPS) biosynthesis which are associated with various
pathological processes, were significantly increased in the OSCC group. Overall, oral
bacterial profiles showed significant difference between cancer sites and normal tissue
of OSCC patients, which might be onsidered diagnostic markers and treatment targets.
Our study has been registered in the Chinese clinical trial registry (ChiCTR1900025253,
http://www.chictr.org.cn/index.aspx). Keywords: oral microbiota, oral squamous cell
carcinoma, Fusobacterium nucleatum, Prevotella intermedia, Peptostreptococcus
stomatis, 16S rDNA sequencing
Karpinski TM (2019). Role of Oral Microbiota in Cancer Development. Microorganisms
7(1) 20. doi: 10.3390/microorganisms7010020 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6352272/ Abstract: Nowadays cancer
is the second main cause of death in the world. The most known bacterial carcinogen
is Helicobacter pylori. Pathogens that can have an impact on cancer development in the
gastrointestinal tract are also found in the oral cavity. Some specific species have been
identified that correlate strongly with oral cancer, such
as Streptococcus sp., Peptostreptococcus sp., Prevotella sp., Fusobacterium sp., Porphyro
monas gingivalis, and Capnocytophaga gingivalis. Many works have also shown that the
oral periopathogens Fusobacterium nucleatum and Porphyromonas gingivalis play an
important role in the development of colorectal and pancreatic cancer. Three
mechanisms of action have been suggested in regard to the role of oral microbiota in
the pathogenesis of cancer. The first is bacterial stimulation of chronic inflammation.
Inflammatory mediators produced in this process cause or facilitate cell proliferation,
mutagenesis, oncogene activation, and angiogenesis. The second mechanism attributed
to bacteria that may influence the pathogenesis of cancers by affecting cell proliferation
is the activation of NF-κB and inhibition of cellular apoptosis. In the third mechanism,
bacteria produce some substances that act in a carcinogenic manner. This review
presents potentially oncogenic oral bacteria and possible mechanisms of their action on
the carcinogenesis of human cells.
Parera M, Speicher DJ, Al-Hebshi N, Parera I (2016). Emerging Role of bacteria in oral
carcinogenesis: A review with special reference to perio-pathogenic bacteria. J Oral
Microbiol 8: 10.3402/jom.v8.32762 DOI: 10.3402/jom.v8.32762 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5039235/ Abstract: Oral cancer,
primarily oral squamous cell carcinoma (OSCC), continues to be a major global health
problem with high incidence and low survival rates. While the major risk factors for this
malignancy, mostly lifestyle related, have been identified, around 15% of oral cancer
cases remain unexplained. In light of evidence implicating bacteria in the aetiology of
some cancer types, several epidemiological studies have been conducted in the last
decade, employing methodologies ranging from traditional culture techniques to 16S
rRNA metagenomics, to assess the possible role of bacteria in OSCC. While these studies
have demonstrated differences in microbial composition between cancerous and
healthy tissues, they have failed to agree on specific bacteria or patterns of oral
microbial dysbiosis to implicate in OSCC. On the contrary, some oral taxa,
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particularly Porphyromonas gingivalis and Fusobacterium nucleatum, show strong oral
carcinogenic potential in vitro and in animal studies. Bacteria are thought to contribute
to oral carcinogenesis via inhibition of apoptosis, activation of cell proliferation,
promotion of cellular invasion, induction of chronic inflammation, and production of
carcinogens. This narrative review provides a critical analysis of and an update on the
association between bacteria and oral carcinogenesis and the possible mechanisms
underlying it. Keywords: bacteria, carcinoma, dysbiosis, inflammation, microbiome,
mouth, squamous cell
Fan X, Alekseyenko AV, Wu J, Peters BA, Jacobs EJ, Gapstur SM, Purdue MP, Abnet CC,
Solomon RS, Miller G, Ravel J, Hayes RB, Ahn J (2000). Human oral microbiome and
prospective risk for pancreatic cancer: a population-based nested case-control study.
Gut 67: 120-127. doi:10.1136/gutjnl-2016-312580 At:
https://gut.bmj.com/content/67/1/120.abstract Abstract: Objective A history of
periodontal disease and the presence of circulating antibodies to selected oral
pathogens have been associated with increased risk of pancreatic cancer; however,
direct relationships of oral microbes with pancreatic cancer have not been evaluated in
prospective studies. We examine the relationship of oral microbiota with subsequent
risk of pancreatic cancer in a large nested case–control study. Design We selected 361
incident adenocarcinoma of pancreas and 371 matched controls from two prospective
cohort studies, the American Cancer Society Cancer Prevention Study II and the National
Cancer Institute Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial. From
pre-diagnostic oral wash samples, we characterised the composition of the oral
microbiota using bacterial 16S ribosomal RNA (16S rRNA) gene sequencing. The
associations between oral microbiota and risk of pancreatic cancer, controlling for the
random effect of cohorts and other covariates, were examined using traditional and L1penalised least absolute shrinkage and selection operator logistic regression. Results
Carriage of oral pathogens, Porphyromonas gingivalis and Aggregatibacter
actinomycetemcomitans, were associated with higher risk of pancreatic cancer (adjusted
OR for presence vs absence=1.60 and 95% CI 1.15 to 2.22; OR=2.20 and 95% CI 1.16 to
4.18, respectively). Phylum Fusobacteria and its genus Leptotrichia were associated with
decreased pancreatic cancer risk (OR per per cent increase of relative abundance=0.94
and 95% CI 0.89 to 0.99; OR=0.87 and 95% CI 0.79 to 0.95, respectively). Risks related to
these phylotypes remained after exclusion of cases that developed within 2 years of
sample collection, reducing the likelihood of reverse causation in this prospective study.
Conclusions This study provides supportive evidence that oral microbiota may play a
role in the aetiology of pancreatic cancer.
Campbell MJ, McCune E, Johnson B, O’Meara, Heditsian D, Brain S, Esserman L (2019).
Breast cancer and the human oral and gut microbiomes [abstract]. In: Proceedings of the
American Association for Cancer Research Annual Meeting 2019; 2019 Mar 29-Apr 3;
Atlanta, GA. Philadelphia (PA): AACR; Cancer Res 2019;79(13 Suppl): Abstract nr 2830.
At: https://cancerres.aacrjournals.org/content/79/13_Supplement/2830
Baker JL, Edlund A (2019). Exploiting the Oral Microbiome to Prevent Tooth Decay: Has
Evolution Already Provided the Best Tools? Front Microbiol. DOI:
https://doi.org/10.3389/fmicb.2018.03323 At:
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https://www.frontiersin.org/articles/10.3389/fmicb.2018.03323/full To compete in the
relatively exposed oral cavity, resident microbes must avoid being replaced by
newcomers. This selective constraint, coupled with pressure on the host to cultivate a
beneficial microbiome, has rendered a commensal oral microbiota that displays
colonization resistance, protecting the human host from invasive species, including
pathogens. Rapid increases in carbohydrate consumption have disrupted the evolved
homeostasis between the oral microbiota and dental health, reflected by the high
prevalence of dental caries. Development of novel modalities to prevent caries has been
the subject of a breadth of research. This mini review provides highlights of these
endeavors and discusses the rationale and pitfalls behind the major avenues of
approach. Despite efficacy, fluoride and other broad-spectrum interventions are unlikely
to further reduce the incidence of dental caries. The most promising methodologies in
development are those that exploit the exclusive nature of the healthy oral microbiome.
Probiotics derived from the dental plaque of healthy individuals sharply antagonize
cariogenic species, such as Streptococcus mutans. Meanwhile, targeted antimicrobials
allow for the killing of specific pathogens, allowing reestablishment of a healthy
microbiome, presumably with its protective effects. The oral microbiota manufactures a
massive array of small molecules, some of which are correlated with health and are
likely to antagonize pathogens. The prohibitive cost associated with sufficiently rigorous
clinical trials, and the status of dental caries as a non-life-threatening condition will likely
continue to impede the advancement of new therapeutics to market. Nevertheless,
there is room for optimism, as it appears evolution may have already provided the best
tools.
Olsena I, Yamazakib (2019). Can oral bacteria affect the microbiome of the gut? J Oral
Microbiol 11: 1586422. https://doi.org/10.1080/20002297.2019.1586422 At:
https://www.tandfonline.com/doi/pdf/10.1080/20002297.2019.1586422 Abstract: Oral
bacteria spreading through the body have been associated with a number of systemic
diseases. The gut is no exception. Studies in animals and man have indicated that oral
bacteria can translocate to the gut and change its microbiota and possibly immune
defense. The ectopic displacement of oral bacteria particularly occurs in severe systemic
diseases, but also in patients with “chronic” periodontitis. Thus, Porphyromonas
gingivalis, which creates dysbiosis in the subgingival microbiota and immune defense,
may also cause dysregulation in the gut. A dysbiotic gut microbiota may cause diseases
elsewhere in the body. The fact that “chronic” periodontitis may affect the gut
microbiota could imply that consideration might in the future be given to a coordinated
approach to the treatment of periodontitis and gastrointestinal disease. This area of
investigation, which is in its infancy, may represent another pathway for oral bacteria to
cause systemic diseases and deserves more research.
Garcia J, Zhang X, Yang X, Rubinstein MR, Mao DY, Kitajewski J, Liu K, Han YW (2019).
Omega-3 fatty acids suppress Fusobacterium nucleatum–induced placental
inflammation originating from maternal endothelial cells [oral microbe] Term Stillbirth:
https://insight.jci.org/articles/view/125436
Abstract: Fusobacterium nucleatum is an oral anaerobe prevalent in intrauterine
infection associated with a wide spectrum of adverse pregnancy outcomes. We
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demonstrate here that F. nucleatum triggers placental inflammation through maternal,
rather than paternal, TLR4-mediated signaling. Elimination of TLR4 from maternal
endothelial cells alleviated placental inflammation and reduced fetal and neonatal
death, while elimination of TLR4 in the hematopoietic cells had no effect. The placental
inflammatory response followed a spatiotemporal pattern, with NF-κB activation
observed first in the maternal endothelial cells and then in the decidual cells
surrounding the endothelium, followed by induction of inflammatory cytokines and
chemokines. Supplementation of pregnant mice with fish oil as a source of omega-3
fatty acids suppressed placental inflammation, reduced F. nucleatum proliferation in the
placenta, and increased fetal and neonatal survival. In vitro analysis illustrates that
omega-3 fatty acids inhibit bacterial-induced inflammatory responses from human
umbilical cord endothelial cells. Our study therefore reveals a mechanism by which
microbial infections affect pregnancy and identifies a prophylactic therapy to protect
against intrauterine infections.
Kilian M, Chapple ILC, Hannig M, Marsh PD, Meuric V, Pedersen AML, Tonetti MS, Wade
WG, Zaura E (2016). The oral microbiome – an update for oral healthcare professionals
M. Kilian. Brit Dent J 221: 657-666. DOI: 10.1038/sj.bdj.2016.865 At:
https://www.nature.com/articles/sj.bdj.2016.865.pdf?origin=ppub Abstract: For
millions of years, our resident microbes have coevolved and coexisted with us in a
mostly harmonious symbiotic relationship. We are not distinct entities from our
microbiome, but together we form a ‘superorganism’ or holobiont, with the microbiome
playing a significant role in our physiology and health. The mouth houses the second
most diverse microbial community in the body, harbouring over 700 species of bacteria
that colonise the hard surfaces of teeth and the soft tissues of the oral mucosa. Through
recent advances in technology, we have started to unravel the complexities of the oral
microbiome and gained new insights into its role during both health and disease.
Perturbations of the oral microbiome through modern-day lifestyles can have
detrimental consequences for our general and oral health. In dysbiosis, the finely-tuned
equilibrium of the oral ecosystem is disrupted, allowing disease-promoting bacteria to
manifest and cause conditions such as caries, gingivitis and periodontitis. For
practitioners and patients alike, promoting a balanced microbiome is therefore
important to effectively maintain or restore oral health. This article aims to give an
update on our current knowledge of the oral microbiome in health and disease and to
discuss implications for modern-day oral healthcare.
Immune dysregulation mediated by the oral microbiome: potential link to chronic
inflammation and atherosclerosis Slocum C, Kramer C, Genco CA (2016). J intern Med
280(1): 114-128. DOI: 10.1111/joim.12476 At:
https://pubmed.ncbi.nlm.nih.gov/26791914/ Abstract. Slocum C, Kramer C, Genco CA
(Ora Inc., Andover, MA, USA; and Tufts University School of Medicine, Boston, MA,
USA). Immune dysregulation mediated by the oral microbiome: potential link to chronic
inflammation and atherosclerosis (Review). J Intern Med 2016; 280: 114–128.
Cardiovascular disease is an inflammatory disorder characterized by the progressive
formation of plaque in coronary arteries, termed atherosclerosis. It is a multifactorial
disease that is one of the leading causes of death worldwide. Although a number of risk
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factors have been associated with disease progression, the underlying inflammatory
mechanisms contributing to atherosclerosis remain to be fully delineated. Within the
last decade, the potential role for infection in inflammatory plaque progression has
received considerable interest. Microbial pathogens associated with periodontal disease
have been of particular interest due to the high levels of bacteremia that are observed
after routine dental procedures and every day oral activities, such as tooth brushing.
Here, we explore the potential mechanisms that may explain how periodontal
pathogens either directly or indirectly elicit immune dysregulation and consequently
progressive inflammation manifested as atherosclerosis. Periodontal pathogens have
been shown to contribute directly to atherosclerosis by disrupting endothelial cell
function, one of the earliest indicators of cardiovascular disease. Oral infection is
thought to indirectly induce elevated production of inflammatory mediators in the
systemic circulation. Recently, a number of studies have been conducted focusing on
how disruption of the gut microbiome influences the systemic production of
proinflammatory cytokines and consequently exacerbation of inflammatory diseases
such as atherosclerosis. It is clear that the immune mechanisms leading to
atherosclerotic plaque progression, by oral infection, are complex. Understanding the
immune pathways leading to disease progression is essential for the future
development of anti-inflammatory therapies for this chronic disease.
Gao L, Xu T, Huang G, Jiang S, Gu Y, Chen F (2018). Oral microbiomes: more and more
importance in oral cavity and whole body. Protein Cell. 2018 May; 9(5): 488–50
Published online 2018 May 7. doi: 10.1007/s13238-018-0548-1 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5960472/ Abstract: Microbes appear in
every corner of human life, and microbes affect every aspect of human life. The human
oral cavity contains a number of different habitats. Synergy and interaction of variable
oral microorganisms help human body against invasion of undesirable stimulation
outside. However, imbalance of microbial flora contributes to oral diseases and systemic
diseases. Oral microbiomes play an important role in the human microbial community
and human health. The use of recently developed molecular methods has greatly
expanded our knowledge of the composition and function of the oral microbiome in
health and disease. Studies in oral microbiomes and their interactions with microbiomes
in variable body sites and variable health condition are critical in our cognition of our
body and how to make effect on human health improvement.
Bergmeier L, Ed. (2018). Oral Mucosa in Health and Disease, A Concise Handbook. ISBN
978-3-319-56065-6. Springer-Nature.
https://www.springer.com/us/book/9783319560649?utm_medium=display&utm_sourc
e=criteo&utm_campaign=3_fjp8312_product_us&utm_content=us_banner_29012020#
otherversion=9783319560656
Yu TC, Guo F, Yu Y, Sun T, Ma D, Han J, Qian Y, Krycek I, Sun D, Nagarsheth N, Chen Y,
Chen H, Hong J, Zou W, Fang JY (2017). Fusobacterium nucleatum Promotes
Chemoresistance to Colorectal Cancer by Modulating Autophagy. Cell 170(3): 548563.e16 At: https://www.sciencedirect.com/science/article/pii/S0092867417308152
Summary: Gut microbiota are linked to chronic inflammation and carcinogenesis.
Chemotherapy failure is the major cause of recurrence and poor prognosis in colorectal
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cancer patients. Here, we investigated the contribution of gut microbiota to
chemoresistance in patients with colorectal cancer. We found that Fusobacterium (F.)
nucleatum was abundant in colorectal cancer tissues in patients with recurrence post
chemotherapy, and was associated with patient clinicopathological characterisitcs.
Furthermore, our bioinformatic and functional studies demonstrated that F. nucleatum
promoted colorectal cancer resistance to chemotherapy. Mechanistically, F. nucleatum
targeted TLR4 and MYD88 innate immune signaling and specific microRNAs to activate
the autophagy pathway and alter colorectal cancer chemotherapeutic response. Thus, F.
nucleatum orchestrates a molecular network of the Toll-like receptor, microRNAs, and
autophagy to clinically, biologically, and mechanistically control colorectal cancer
chemoresistance. Measuring and targeting F. nucleatum and its associated pathway will
yield valuable insight into clinical management and may ameliorate colorectal cancer
patient outcomes.
Ramos A, Hemann MT (2017). Drugs, Bugs, and Cancer: Fusobacterium nucleatum
Promotes Chemoresistance in Colorectal Cancer. Cell 170(3): 411-413. At:
https://www.sciencedirect.com/science/article/pii/S0092867417308255
Abed J, Emgård, Zamir G, Faroja M, Almogy G, Grenov A, Sol A, Naor R, Pikarsky E, Atlan
KA, Mellul A, Chaushu S, Mansn AL, Earl AM, Ou N, Brennan CA, Garrett WS, Bachrach G
(2016). Fap2 Mediates Fusobacterium nucleatum Colorectal Adenocarcinoma
Enrichment by Binding to Tumor-Expressed Gal-GalNAc. Cell Host Microbe 20(2): 215225. doi: 10.1016/j.chom.2016.07.006 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5465824/ Summary: Fusobacterium
nucleatum is associated with colorectal cancer and promotes colonic tumor formation in
preclinical models. However, fusobacteria are core members of the human oral
microbiome and less prevalent in the healthy gut, raising questions about how
fusobacteria localize to CRC. We identify a host polysaccharide and fusobacterial lectin
that explicates fusobacteria abundance in CRC. Gal-Gal-NAc, which is overexpressed in
CRC, is recognized by fusobacterial Fap2, which functions as a Gal-Gal-NAc lectin. F.
nucleatum binding to clinical adenocarcinomas correlates with Gal-GalNAc expression
and is reduced upon O-glycanase treatment. Clinical fusobacteria strains naturally
lacking Fap2 or inactivated Fap2 mutants show reduced binding to Gal-GalNAcexpressing CRC cells and established CRCs in mice. Additionally, intravenously injected F.
nucleatum localizes to mouse tumor tissues in a Fap2-dependent manner, suggesting
that fusobacteria use a hematogenous route to reach colon adenocarcinomas. Thus,
targeting F. nucleatum Fap2 or host epithelial Gal-GalNAc may reduce fusobacteria
potentiation of CRC.
Han YW, Fardini Y, Chen C, Iacampo KG, Peraino VA, Shamonki JM, Redline RW (2011).
Term Stillbirth Caused by Oral Fusobacterium nucleatum. Obstet Gynecol 115(2 Pt 2):
442-445. doi: 10.1097/AOG.0b013e3181cb9955 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3004155/ Abstract: Background:
Intrauterine infection is a recognized cause of adverse pregnancy outcome but the
source of infection is often undetermined. We report a case of stillbirth caused
by Fusobacterium nucleatum that originated in the mother’s mouth. Case: A woman
with pregnancy-associated gingivitis experienced an upper respiratory tract infection at
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term, followed by stillbirth a few days later. Fusobacterium nucleatum was isolated from
the placenta and the infant. Examination of different microbial flora from the mother
identified the same clone in her subgingival plaque, but not in the supragingival plaque,
vagina, or rectum. Conclusion: F. nucleatum may have translocated from the mother’s
mouth to the uterus when the immune system was weakened during the respiratory
infection. This case sheds light on patient management for those with pregnancyassociated gingivitis.
Cancer, Chemotherapy
•

•

Rooner L, Thompson LDR, Gagan J, Oliai BR, Weinreb I, Bishop JA (2020). Salivary
Intraductal Carcinoma Arising within Intraparotid Lymph Node: A Report of 4 Cases with
Identification of a Novel STRN-ALK Fusion. Head and Neck Path DOI: 10.1007/s12105020-01198-0 At:
https://www.researchgate.net/publication/342904228_Salivary_Intraductal_Carcinoma
_Arising_within_Intraparotid_Lymph_Node_A_Report_of_4_Cases_with_Identification_
of_a_Novel_STRN-ALK_Fusion Abstract: Intraductal carcinoma (IDC) is a rare salivary
gland tumor that is considered analogous to ductal carcinoma in-situ of the breast,
demonstrating a complex neoplastic epithelial proliferation surrounded by a continuous
layer of presumed non-neoplastic myoepithelial cells. It is subcategorized into
intercalated duct, apocrine, and hybrid subtypes based on morphologic and
immunohistochemical features, with frequent NCOA4-RET and TRIM27-RET fusions,
respectively, seen in intercalated duct and hybrid tumors. However, as an expanding
clinicopathologic spectrum of IDC has been documented, controversy has emerged as to
whether this tumor type is best defined by its intraductal growth pattern or distinctive
molecular and immunophenotypic differentiation. Here, we further explore the nature
of IDC by evaluating four cases that arose within intraparotid lymph nodes. These
intercalated-duct phenotype tumors with diffuse S100 protein expression demonstrated
a crowded and complex epithelial proliferation arranged in cystic, cribriform, and
micropapillary architecture, surrounded by an intact myoepithelial cell layer, and were
completely intranodal. Of two tumors with tissue available for molecular analysis, one
demonstrated a NCOA4-RET fusion and one harbored a STRN-ALK fusion that is novel to
IDC. Not only does the intranodal presence of IDC present a challenging differential
diagnosis, but the complex nature of this proliferation within lymph node tissue raises
questions as to whether the myoepithelial component of IDC is actually non-neoplastic
in nature. Furthermore, identification of a STRN-ALK fusion expands the genetic
spectrum of IDC and adds to evidence of an emerging role for ALK in salivary gland
tumors. Further attention to the nature of the myoepithelial cells and documentation of
alternate fusion events in IDC may inform continued discussion about its appropriate
classification.
Gerlovin H, Michaud DS, Cozier YC, Palmer JR (2019). Oral Health in Relation to
Pancreatic Cancer Risk in African American Women. Downloaded from
cebp.aacrjournals.org on March 29, 2019 Cancer Epidemiol Biomarkers Prev; 28(4), April
2019, doi: 10.1158/1055-9965.EPI-18-1053
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https://www.dental.columbia.edu/news/how-common-oral-bacteria-makes-coloncancer-more-deadly New York, NY (March 4, 2019) – Researchers at the Columbia
University College of Dental Medicine have determined how F. nucleatum — a common
oral bacteria often implicated in tooth decay — accelerates the growth of colon cancer.
The study was published online in the journal EMBO Reports. The findings could make it
easier to identify and treat more aggressive colon cancers. It also helps explain why
some cases advance far more quickly than others, thanks to the same bacteria found in
dental plaque. Colon cancer is the second leading cause of cancer death in the U.S.
Researchers have long known that the disease is caused by genetic mutations that
typically accumulate over the course of a decade. “Mutations are just part of the story,”
says study leader Yiping W. Han, PhD, professor of microbial sciences at Columbia
University’s College of Dental Medicine and Vagelos College of Physicians & Surgeons.“
Other factors, including microbes, can also play a role.” At: Rubinstein MR, Baik JE,
Lagana SM, Han RP, Raab WJ, Sahoo D, Dalerba P, Wang TC, Han YW (2019).
Fusobacterium nucleatum promotes colorectal cancer by inducing Wnt/β‐catenin
modulator Annexin A1. EMBO Rep (2019)20:e47638
https://doi.org/10.15252/embr.201847638 At:
https://www.embopress.org/doi/10.15252/embr.201847638
Casasanta MA, Yoo CC, Udayasuryan B, Sanders BE, Umaña A, Zhang Y, Peng H,
Duncan AJ, Li L, Verbridge SS, Slade DJ (2020). Fusobacterium nucleatum host-cell
binding and invasion induces IL-8 and CXCL1 secretion that drives colorectal cancer cell
migration. Sci Signaling 641: eaba9157 DOI: 10.1126/scisignal.aba9157 At:
https://stke.sciencemag.org/content/13/641/eaba9157 Abstract: Fusobacterium
nucleatum is implicated in accelerating colorectal cancer (CRC) and is found within
metastatic CRC cells in patient biopsies. Here, we found that bacterial invasion of CRC
cells and cocultured immune cells induced a differential cytokine secretion that may
contribute to CRC metastasis. We used a modified galactose kinase markerless gene
deletion approach and found that F. nucleatum invaded cultured HCT116 CRC cells
through the bacterial surface adhesin Fap2. In turn, Fap2-dependent invasion induced
the secretion of the proinflammatory cytokines IL-8 and CXCL1, which are associated
with CRC progression and promoted HCT116 cell migration. Conditioned medium
from F. nucleatum–infected HCT116 cells caused naïve cells to migrate, which was
blocked by depleting CXCL1 and IL-8 from the conditioned medium. Cytokine secretion
from HCT116 cells and cellular migration were attenuated by inhibiting F.
nucleatum host-cell binding and entry using galactose sugars, L-arginine, neutralizing
membrane protein antibodies, or fap2 deletion. F. nucleatum also induces the
mobilization of immune cells in the tumor microenvironment. However, in neutrophils
and macrophages, the bacterial-induced secretion of cytokines was Fap2 independent.
Thus, our findings show that F. nucleatum both directly and indirectly modulates
immune and cancer cell signaling and migration. Because increased IL-8 and CXCL1
production in tumors is associated with increased metastatic potential and cell seeding,
poor prognosis, and enhanced recruitment of tumor-associated macrophages and
fibroblasts, we propose that inhibition of host-cell binding and invasion, potentially
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through vaccination or novel galactoside compounds, could be an effective strategy for
reducing F. nucleatum–associated CRC metastasis
Vasilyeva D, Peters S M, Philipone E M, Yoon A J (2018). Renal cell carcinoma metastatic
to the maxillary gingiva: A case report and review of the literature. J Oral Maxillofac
Pathol 22: 102-107.
Matharu, K, Amin, M (2019). Spread of cancer to the oral cavity. Br Dent J 227:944
doi:10.1038/s41415-019-1058-0
Oral Cancer Foundation (n.d.) Cancer screening protocols. At:
https://oralcancerfoundation.org/discovery-diagnosis/cancer-screening-protocols/
Field E, Field J (2020). Lung cancer: a potential role for dentists. Br Dent J 228, 413–414
https://doi.org/10.1038/s41415-020-1418-9 At:
https://www.nature.com/articles/s41415-020-14189?utm_source=bdj_etoc&utm_medium=email&utm_campaign=toc_41415_228_6&utm
_content=20200330&WT.ec_id=BDJ-202003&sap-outboundid=AF72E81B92C88AFA2809436466725BD20B62213F&mktkey=005056A5C6311ED999A09B43AAA8B9AB#citeas
King R, Zebic L, Patel, V (2020). Deciphering novel chemotherapy and its impact on
dentistry. Br Dent J 228, 415–421 (2020). https://doi.org/10.1038/s41415-020-1365-5
At: https://www.nature.com/articles/s41415-020-1365-

5?utm_source=bdj_etoc&utm_medium=email&utm_campaign=toc_41415_228_6&utm_conten
t=20200330&WT.ec_id=BDJ-202003&sap-outboundid=AF72E81B92C88AFA2809436466725BD20B62213F&mktkey=005056A5C6311ED999A09B43AAA8B9AB#citeas Abstract: In the last few decades, the

number of targeted chemotherapies approved for cancer treatment and undergoing
clinical trials has risen. In comparison to conventional chemotherapy, targeted therapies
(TTs) act on specific molecular targets involved in cancer development and progression,
with reduced detrimental effects to normal tissues. TTs have now been recognised as
key treatments in a number of common cancers, including solid tumours and
haematological malignancies. The number of patients undergoing novel cancer
treatment will continue to increase, and a significant population will likely present to the
dental environment. This paper aims to provide an insight into TTs currently available,
including monoclonal antibodies, fusion proteins, tyrosine kinase inhibitors, histone
deacetylase inhibitors, mammalian target of rapamycin inhibitors, phosphoinositide 3kinase inhibitors, proteasome inhibitors and hedgehog pathway inhibitors. The
mechanisms of action, indications for use and how to identify the medications will be
summarised. Dental implications of these novel therapies include medication-related
osteonecrosis of the jaw, delayed healing, immunosuppression and thrombocytopenia.
These will be discussed to ensure oral healthcare providers are aware of their impact in
a dental setting.
Renal Conditions
•

Vasilyeva D, Peters S M, Philipone E M, Yoon A J (2018). Renal cell carcinoma metastatic
to the maxillary gingiva: A case report and review of the literature. J Oral Maxillofac
Pathol 22: 102-107
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Gupta M, Gupta M, Abhishek (2015). Oral conditions in renal disorders and treatment
considerations – A review for pediatric dentist. Saudi Dent J 27(3): 113-119. Published
online 2015 Apr 23. doi: 10.1016/j.sdentj.2014.11.014 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501439/ Abstract: This article reviews
the current understanding of the oral and dental aspects of chronic renal disease (CRD).
A PubMed literature search was performed and all relevant studies were assessed. As
the number of people suffering from CRD increases worldwide, dentists are expected to
encounter more patients with CRD who need oral care. In children, CRD can elicit a wide
spectrum of oral manifestations in the hard and soft tissues. Bleeding, altered drug
metabolism, impaired immune function, and an increased risk of dentally induced
bacterial endocarditis are some important features that require attention. Dental
management of patients with CRD requires that clinicians appreciate that multiple
systems can be affected by the disease. Dentists should consult with nephrologists
regarding the specific precautions required for each patient. Medical treatments in
these patients may need to be postponed due to an unfavorable oral health status or
potential risk of life-threatening infection after surgery. Improving oral hygiene and
performing necessary dental and oral treatment before hemodialysis or transplantation
may prevent endocarditis and septicemia in these patients. Hence, treatment plans
should be formulated to restore the patient’s dentition and protect them from
potentially severe infections of dental origin.

Medical Provider Patient Data Requirements
•

Mitchell-Royston L, Nowal A, Silverman J (2014). Interprofessional Study of Oral Health
in Primary Care. At:
https://www.aapd.org/assets/1/7/Dentaquest_Year_1_Final_Report.pdf Abstract:
OBJECTIVES: 1. Collect information about oral health promotion in the primary care
setting 2. Identify drivers to successful implementation of oral health promotion in the
primary care setting 3. Learn which caries-risk assessment tools are being used in
primary care and how they might be improved 4. Determine what parents/caregivers
think about oral health care information presented by primary care providers
METHODS: Six focus groups were conducted with primary care providers (17
pediatricians, 11 family medicine physicians, 10 nurse practitioners, and three physician
assistants) currently conducting oral health promotion for children 0-12 years old.
Participants represented various practice types: public (such as academic medical
centers, free clinics, community health centers), private, HMOs, FQHCs, hospital based,
and school based. Twelve practice observations were conducted in primary care
facilities that are currently conducting oral health promotion for children 0-6 years old.
Various practice types were represented: private, hospital/ academic, FQHCs, and faith
based/volunteer. Within the 12 sites, the following providers were represented: 73
pediatricians, 51 family medicine physicians, 23 nurse practitioners, 26 physician
assistants, 112 pediatric residents, 29 family medicine residents, 71 registered nurses
and licensed practical nurses, and 131 medical assistants. RESULTS: Oral health care
activities studied in the primary care sites visited were: caries-risk assessment, visual
inspection/screening, fluoride varnish application, fluoride supplementation, oral health
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education and anticipatory guidance, and referral to a dentist. Information regarding
oral health promotion obtained was in reference to: workflow, caries-risk assessment
tools, documentation of oral health activities, payment for oral health services,
challenges to implementing oral health promotion in the primary care setting, referral
systems and relationships with dentists, and family/caregiver response. Suggestions for
system improvement and simplification were also solicited. Drivers of successful
implementation of oral health promotion reported and observed were: • Oral health
champion(s) present, defined as someone motivated to make a change within the site
and willing to work towards sustainability. • Oral health activities delegated throughout
the healthcare team. • Oral health activities formally integrated into the work flow. •
Oral health prompts and questions included in the electronic health record (EHR): •
Specific questions and/or prompts included in intake and exam screens • Order sets in
EHR for dental referral and fluoride varnish automatically bundled together • Ability to
analyze oral health related data for quality improvement (fluoride varnish application) 5
CONCLUSIONS: Incorporating oral health activities into existing primary care workflows
is difficult, but there is much that can be learned from this group of providers and
practices who have implemented oral health promotion into the practice of primary
care medicine, including the following: • The impetus for integrating oral health
promotion into the primary care practice varied from one site to another, however, in
all instances, at least one person (i.e. oral health champion) had strong feelings about
the importance of oral health and its relationship to systemic health. • Successful
integration of oral health promotion in primary care necessitates a team approach. •
Providers of all types reported a need for improved oral health instruction in
professional training programs (e.g., MD, PA, NP, RN, LPN, MA, PharmD). • Visual
inspection was the most commonly identified caries-risk assessment tool by primary
care providers. • External support from recognized experts (e.g., Chapter Oral Health
Advocates, American Academy of Pediatrics, Cavity-Free by Three,) was identified as
extremely helpful to primary care providers in establishing an oral health program. •
Generally, if not paid for fluoride varnish applications, primary care providers will not
provide this service to patients at well child visits. • Caries-risk assessment tools are not
utilized in their original versions and need to be simplified. • Integration of caries-risk
assessment tools and preventive strategies into the EHR makes implementation much
easier and was reported as an essential step for consistent implementation, quality
assurance and documentation. • When practices were able to include oral health
activities in their quality improvement efforts through EHR-generated reports, they
reported an improvement in implementation and consistency
Head and Neck Cancer, Oral Cancer
•
•

Evans C (2020). Neurons Play Role in Oral Cancer. NIH. https://www.nih.gov/newsevents/nih-research-matters/neurons-play-role-oral-cancer
Amit M, Takahashi H, Dragomir MP et al. (2020) Loss of p53 drives neuron
reprogramming in head and neck cancer. Nature 578, 449–454.
https://doi.org/10.1038/s41586-020-1996-3 At:
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https://www.nature.com/articles/s41586-020-1996-3?WT.ec_id=NATURE-202002&sapoutbound-id=E51ED5B1AAA3724B421F5D9BD6FA5A09D7BFD3CF&mktkey=005056B0331B1EE7A9F0A8C9FD77F02A#citeas
Barnes L, Eveson JW, Reichart P, Sidransky D, eds. (2003). Pathology and Genetics: Head
and Neck Tumors. Series: WHO Classification of Tumors. At:
https://web.archive.org/web/20150924032630/http:/www.iarc.fr/en/publications/pdfs
-online/pat-gen/bb9/BB9.pdf
Maier H, Zöller J, Hermann A, Kreiss M, Heller WD (1993). Dental status and oral hygiene
in patients with head and neck cancer. Otolaryngol Head Neck Surg 108(6): 655-661.
DOI: 10.1177/019459989310800606 At:
https://www.ncbi.nlm.nih.gov/pubmed/8516003

Periodontal Disease and Probiotic Bacterium
•

•

Kang M-S, Lee D, Lee D-S, Lee S-A, Kim M-S, Nam S-H (2020). Effects of probiotic bacterium

Weissella cibaria CMU on periodontal health and microbiota: a randomised, double-blind,
placebo-controlled trial. BMC Oral Health 20(243). DOI: https://doi.org/10.1186/s12903020-01231-2 At: https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-02001231-2. Abstract: Background: Weissella cibaria CMU (oraCMU) has been commercially
available in the market for several years as oral care probiotics. The present study aimed to
evaluate the effects of oraCMU-containing tablets on periodontal health and oral
microbiota. Methods: A randomised, double-blind, placebo-controlled trial was conducted
in 92 adults without periodontitis (20–39 years of age). All subjects received dental scaling
and root planing, and were randomly assigned to either probiotic or placebo groups. The
tablets were administered once daily for 8 weeks. Periodontal clinical parameters included
bleeding on probing (BOP), probing depth (PD), gingival index (GI), and plaque index (PI). In
addition, microbiota in the gingival sulcus were analysed. Results: BOP improved more in
the probiotic group over 8 weeks. There were statistically significant differences in BOP of
the maxilla buccal and lingual sites between the groups during the intervention (P < 0.05).
No significant inter-group differences in PD, GI, and PI were observed during the
intervention. Oral bacteria were observed to be fewer in the probiotic group. There was a
significant change in levels of Fusobacterium nucleatum at four and 8 weeks between the
two groups. Besides, there were significant differences at 8 weeks in levels of
Staphylococcus aureus. Conclusions: We reported an improvement in BOP and microbial
environment and demonstrated the antimicrobial activity of oraCMU against F. nucleatum.
Thus, its supplementation may contribute to overall oral health. Trial registration Ethical
issues approved by the Kangwon National University Institutional Review Board with a
number of KWNUIRB-2018-05-003-005 and CRIS code Number of KCT0005078 were
retrospectively registered on 06/02/2020. This study was conducted in the period of July to
November 2018.
Busch M (2020). Is a probiotic the key to better oral health? DrBicuspid. At:
https://www.drbicuspid.com/index.aspx?sec=sup&sub=hyg&pag=dis&ItemID=327181

Periodontal Disease and Diabetes, PD + Metabolic Syndrome

2020/10/26 - Page 51 of 143

•

•

Taylor HL, Rahurkar S, Treat J, Thyvalikakath TP, Schleyer TK (2020). Does Nonsurgical
Periodontal Treatment Improve Systemic Health? J Dent Res : 22034520965958. DOI:
10.1177/0022034520965958. At: https://pubmed.ncbi.nlm.nih.gov/33089733/ Online
ahead of print. Abstract: Clinicians frequently stress the importance of maintaining good
oral health for multiple reasons, including its link to systemic health. Because periodontal
treatment reduces inflammation in oral tissues, some hypothesize it may positively affect
systemic outcomes by reducing inflammation in the body. A significant number of
systematic reviews (SRs) and meta-analyses (MAs) have evaluated the effect of periodontal
treatment on systemic outcomes. However, inconsistent findings and questionable
methodological rigor make drawing conclusions difficult. We conducted a systematic review
of reviews that studied the effect of nonsurgical periodontal treatment on systemic disease
outcomes. We report on outcomes evaluated, categorizing them as biomarkers, and
surrogate or clinical endpoints. In addition, we used A MeaSurement Tool to Access
systematic Reviews 2 (AMSTAR 2) to evaluate the methodological quality of the reviews. Of
the 52 studies included in our review, 21 focused on diabetes, 15 on adverse birth
outcomes, 8 on cardiovascular disease, 3 each on obesity and rheumatoid arthritis, and 2 on
chronic kidney disease. Across all studies, surrogate endpoints predominated as outcomes,
followed by biomarkers and, rarely, actual disease endpoints. Ninety-two percent of studies
had "low" or "critically low" AMSTAR 2 confidence ratings. Criteria not met most frequently
included advance registration of the protocol, justification for excluding individual studies,
risk of bias from individual studies being included in the review, and appropriateness of
meta-analytical methods. There is a dearth of robust evidence on whether nonsurgical
periodontal treatment improves systemic disease outcomes. Future reviews should adhere
more closely to methodological guidelines for conducting and reporting SRs/MAs than has
been the case to date. Beyond improved reviews, additional rigorous research on whether
periodontal treatment affects systemic health is needed. We highlight the potential of
large-scale databases containing matched medical and dental record data to inform and
complement future clinical research studying the effect of periodontal treatment on
systemic outcomes. Keywords: biomarkers; clinical outcomes; inflammation; oral-systemic
disease; periodontal disease; periodontal medicine.
Cappuyns I, Gugerli P, Mombelli A (2005). Viruses in periodontal disease - a review. Oral Dis
11(4): 219-229. DOI: 10.1111/j.1601-0825.2005.01123.x At :
https://www.ncbi.nlm.nih.gov/pubmed/15984953 Abstract: The purpose of this review was
to evaluate the evidence supporting the hypothesis that viral infection plays a role in the
development of periodontitis. An involvement in periodontal diseases has been suspected
specifically for human immunodeficiency virus (HIV) and herpes viruses. An association has
been demonstrated between HIV infection and some distinct forms of periodontal infection,
i.e. necrotizing lesions. Furthermore, reports of increased prevalence and severity of chronic
periodontitis in HIV-positive subjects suggests that HIV infection predispose to chronic
periodontitis. Several studies, most of them from the same research group, have
demonstrated an association of herpesviruses with periodontal disease. Viral DNA have
been detected in gingival tissue, gingival cervicular fluid (GCF) and subgingival plaque from
periodontaly diseased sites. In addition markers of herpesviral activation have been
demonstrated in the GCF from periodontal lesions. Active human cytomegalovirus (HCMV)
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replication in periodontal sites may suggest that HCMV re-activation triggers periodontal
disease activity. Concerns regarding sampling, methods and interpretation cast doubts on
the role of viruses as causes of periodontal disease.
Gurav AN (2014). The association of periodontitis and metabolic syndrome. Dent Res J
(Isfahan) 11(1): 1-10. DOI: 10.4103/1735-3327.127175 At:
https://www.ncbi.nlm.nih.gov/pubmed/24688553 Abstract: Metabolic syndrome (MS) is a
condition, which constitutes a group of risk factors that occur together and increase the risk
for Coronary Artery Disease, Stroke and type 2 diabetes mellitus. This disorder is found
prevalent in the industrialized societies of the world in epidemic proportions. Periodontitis
is an oral disease of microbial origin characterized by loss of attachment apparatus of tooth,
resulting in edentulism if untreated. Periodontitis has been attributed to produce a low
grade systemic inflammatory condition. The link of periodontitis to various systemic
disorders has led to the evolution of a new branch termed as "periodontal medicine."
Studies reviewed in the present paper have indicated a positive link between the MS and
periodontitis and it is suggested that subjects displaying several components of MS should
be submitted to periodontal examination. Present studies have displayed coherent relation
between the two entities. This review will address the vicious association between MS and
periodontitis, depicting the commonality of pathophysiological pathway between the two
entities. Systematic reviews, meta-analysis addressing the concerned subject were
screened. Whether the systematic periodontal therapy in individuals exhibiting MS has the
potential to reduce the incidence of various adverse systemic complications remains a
logical proposition. Further, longitudinal and controlled trials with a large population would
be imperative to depict the robustness in the association between MS and periodontal
disease in human subjects.

Tongue and Taste
•

Wu Z, Zhao K (2020) Taste of time: A porous-medium model for human tongue surface with
implications for early taste perception. PLoS Comput Biol 16(6): e1007888. https://doi.org/
10.1371/journal.pcbi.1007888 Abstract: Most sensory systems are remarkable in their
temporal precision, reflected in such phrases as “a flash of light” or “a twig snap”. Yet taste
is complicated by the transport processes of stimuli through the papilla matrix to reach
taste receptors, processes that are poorly understood. We computationally modeled the
surface of the human tongue as a microfiber porous medium and found that timeconcentration profiles within the papilla zone rise with significant delay that well match
experimental ratings of perceived taste intensity to a range of sweet and salty stimuli for
both rapid pulses and longer sip-and-hold exposures. Diffusivity of these taste stimuli,
determined mostly by molecular size, correlates greatly with time and slope to reach peak
intensity: smaller molecular size may lead to quicker taste perception. Our study
demonstrates the novelty of modeling the human tongue as a porous material to drastically
simplify computational approaches and that peripheral transport processes may
significantly affect the temporal profile of taste perception, at least to sweet and salty
compounds.

OH and Liver Disease
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Jordão HW, McKenna G, McMenamin, Kunzmann AT, Murray LJ, Coleman HG (2019). The
Association Between Self-Reported Poor Oral Health and Gastrointestinal Cancer Risk in the
UK Biobank: A Large Prospective Cohort Study. United European Gastroenterol J 7(9): 12411249. doi: 10.1177/2050640619858043. Epub 2019 Jun 8. At:
https://pubmed.ncbi.nlm.nih.gov/31700637/ Background: Controversy remains as to
whether poor oral health is independently associated with gastrointestinal cancers, due to
potential confounding by smoking, alcohol and poor nutrition. The aim of this study was to
investigate the association between oral health conditions and gastrointestinal cancer risk.
Methods: Data from the large, prospective UK Biobank cohort, which includes n = 475,766
participants, were analysed. Cox proportional hazard models were applied to estimate the
relationship between gastrointestinal cancer risk and self-reported poor oral health
(defined as painful gums, bleeding gums and/or having loose teeth), adjusting for
confounders. Results: During an average six years of follow-up, n = 4069 gastrointestinal
cancer cases were detected, of which 13% self-reported poor oral health. Overall, there was
no association between self-reported poor oral health and risk of gastrointestinal cancer
detected (hazard ratio 0.97, 95% confidence interval 0.88-1.07). In site-specific analysis, an
increased risk of hepatobiliary cancers was observed in those with self-reported poor oral
health (hazard ratio 1.32, 95% confidence interval 0.95-1.80), which was stronger for
hepatocellular carcinoma (hazard ratio 1.75, 95% confidence interval 1.04-2.92).
Conclusion: Overall there was no association between self-reported poor oral health and
gastrointestinal cancer risk. However, there was a suggestion of an increased risk of
hepatobiliary cancer, specifically hepatocellular carcinoma.
Han P, Sun D, Yang J (2016). Interaction between periodontitis and liver diseases. Biomed
Rep 5(3): 267-276. Published online 2016 Jul 18. doi: 10.3892/br.2016.718 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998044/ Abstract:Periodontitis is an oral
disease that is highly prevalent worldwide, with a prevalence of 30–50% of the population
in developed countries, but only ~10% present with severe forms. It is also estimated that
periodontitis results in worldwide productivity losses amounting to ~54 billion USD yearly.
In addition to the damage it causes to oral health, periodontitis also affects other types of
disease. Numerous studies have confirmed the association between periodontitis and
systemic diseases, such as diabetes, respiratory disease, osteoporosis and cardiovascular
disease. Increasing evidence also indicated that periodontitis may participate in the
progression of liver diseases, such as non-alcoholic fatty liver disease, cirrhosis and
hepatocellular carcinoma, as well as affecting liver transplantation. However, to the best of
our knowledge, there are currently no reviews elaborating upon the possible links between
periodontitis and liver diseases. Therefore, the current review summarizes the human trials
and animal experiments that have been conducted to investigate the correlation between
periodontitis and liver diseases. Furthermore, in the present review, certain mechanisms
that have been postulated to be responsible for the role of periodontitis in liver diseases
(such as bacteria, pro-inflammatory mediators and oxidative stress) are considered. The aim
of the review is to introduce the hypothesis that periodontitis may be important in the
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progression of liver disease, thus providing dentists and physicians with an improved
understanding of this issue.
Grønkjær LL, Vilstrup H (2015). Oral health in patients with liver cirrhosis. European Journal
of Gastroenterology & Hepatology 27(7): 834-839. doi: 10.1097/MEG.0000000000000356
At:
https://journals.lww.com/eurojgh/Abstract/2015/07000/Oral_health_in_patients_with_live
r_cirrhosis.11.aspx Abstract: Objective . The aim of this study was to describe the oral care
habits and self-perceived oral health in patients with liver cirrhosis, as well as to evaluate
the impact of oral health on well-being and the relation to nutritional status. Participants
and methods From October 2012 to May 2013, we carried out a prospective study on
patients with liver cirrhosis. Questions on oral care habits and self-perceived oral health
were answered, and the Oral Health Impact Profile questionnaire (OHIP-14) provided
information on oral conditions. The findings were compared with The Danish Institute for
Health Services Research report on the Danish population’s dental status. Results One
hundred and seven patients participated. Their oral care habits and self-perceived oral
health were poorer than the Danish population; the patients had fewer teeth (on average
19 vs. 26, P=0.0001), attended the dentist less frequently (P=0.001), more rarely brushed
teeth (P=0.001) and had problems with oral dryness (68 vs. 14%, P=0.0001). The patients’
mean OHIP score was 5.21±7.2, with the most commonly reported problems being related
to taste and food intake. An association was observed between the OHIP score and the
patients’ nutritional risk score (P=0.01). Conclusion Our results showed that cirrhosis
patients cared less for oral health than the background population. Their resulting problems
may be contributing factors to their nutritional risk and decreased well-being. Oral health
problems may thus have adverse prognostic importance. Our results emphasize the need
for measures to protect and improve the oral health of cirrhosis patients.
Cruz-Pamplona M, Margaix-Muñoz M, Sarríon-Pérez MG (2011). Dental considerations in
patients with liver disease. J Clin Exp Dent 3(2): e127-e134. doi:10.4317/jced.3.e127 At:
http://www.medicinaoral.com/odo/volumenes/v3i2/jcedv3i2p127.pdf Abstract Introduction:
Liver diseases are very common, and the main underlying causes are viral infections, alcohol abuse
and lipid and carbohydrate metabolic disorders. The liver has a broad range of functions in
maintaining homeostasis and health, and moreover metabolizes many drug substances. Objective:
An update is provided on the oral manifestations seen in patients with viral hepatitis, alcoholic and
non-alcoholic liver disease, cirrhosis and hepatocellular carcinoma, and on the dental management
of such patients. Material and methods: A Medline-PubMed search was conducted of the literature
over the last 15 years using the keywords: “hepatitis”, “alcoholic hepatitis”, “fatty liver”, “cirrhosis”
and “hepatocellular carcinoma”. A total of 28 articles were reviewed, comprising 20 literature
reviews, a clinical guide, three clinical trials and four case series. Results: Oral clinical manifestations
can be observed reflecting liver dysfunction, such as bleeding disorders, jaundice, foetor hepaticus,
cheilitis, smooth tongue, xerostomia, bruxism and crusted perioral rash. In the case of infection
caused by hepatitis C virus (HCV), the most frequent extrahepatic manifestations mostly affect the
oral region in the form of lichen planus, xerostomia, Sjögren’s syndrome and sialadenitis. The main
complications of the patient with liver disease are risk of contagion (for healthcare personnel and
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other patients), the risk of bleeding and the risk of toxicity due to alteration of the metabolism of
certain drugs. Key words: Hepatitis, alcoholic hepatitis, fatty liver, cirrosis, hepatocellular carcinoma.

Cancer Risk and OH
•

•

Jordão HWT, McKenna G, McMenamin UC, Kunzmann AT, Murriay LJ. Coleman HG (2019).
The association between self-reported poor oral health and gastrointestinal cancer risk in
the UK Biobank: A large prospective cohort study. United European Gastroenterology
Journal, 205064061985804 DOI: 10.1177/2050640619858043 Abstract: Background: The
gut microbiome, in particular Fusobacterium nucleatum, has been reported to play a role in
colorectal cancer development and in patient prognosis. We aimed to perform a systematic
review and meta-analysis of published studies to assess the prevalence of F. nucleatum in
colorectal tumors and evaluate the association between F. nucleatum and colorectal cancer
development and prognosis. Methods: MEDLINE, EMBASE, and Web of Science databases
were systematically searched for studies published until January 2019. Random effects
meta-analyses were used to assess the prevalence of F. nucleatum in patients with
colorectal cancer or tissues relative to controls and survival in F. nucleatum–positive versus
–negative patients. Results: Forty-five relevant articles were identified. Meta-analyses
indicated higher odds of F. nucleatum being present in colorectal tissue samples from
patients with colorectal cancer [n = 6 studies, pooled OR = 10.06; 95% confidence intervals
(CI), 4.48–22.58] and individuals with colorectal polyps (n = 5 studies, pooled OR = 1.83; 95%
CI, 1.07–3.16) compared with healthy controls. Similar results were apparent in fecal
samples, and when comparing tumor with adjacent normal tissue. Meta-analyses indicated
poorer survival in patients with colorectal cancer with high versus low F. nucleatum
abundance (n = 5 studies, pooled HR = 1.87; 95% CI, 1.12–3.11). Conclusions: A consistent
increase in the prevalence and/or abundance of F. nucleatum in colorectal cancer tissue and
fecal samples compared with controls was apparent. High abundance of F. nucleatum in
colorectal tumors was also associated with poorer overall survival.
Nwizu NN, Marshall JR, Moysich K, Genco RJ, Hovey KM, Xiodan M, LaMonte JL, WactawskiWende J (2017). Periodontal Disease and Incident Cancer Risk among Postmenopausal Women:
Results from the Women's Health Initiative Observational Cohort. Cancer Epidemiol Biomarkers
Prev 26(8):1255-65. DOI: 10.1158/1055-9965.EPI-17-0212 At:
https://cebp.aacrjournals.org/content/26/8/1255

Virus – SARS-CoV-2 (COVID-19) and OH
•

•

Riad A, Kassem I, Issa J, Badrah M, Kluar M (2020). Angular cheilitis of COVID‐19 patients: A
case‐series and literature review. Oral Dis DOI: https://doi.org/10.1111/odi.13675 At:
https://onlinelibrary.wiley.com/doi/full/10.1111/odi.13675 Introductory paragraph: We
have read with great interest the correspondence of Rodriguez et al. (2020) which
demonstrated angular cheilitis (AC) in two patients of coronavirus disease (COVID‐19) (Díaz
Rodríguez et al., 2020). Therefore, we aim to report according to the CARE guidelines, a
series of 17 laboratory‐confirmed COVID‐19 patients with AC (Gagnier et al., 2013)
Rubio VP, Chávez-Cortez EG, Hurtado-Camarena A, González-Rascón A, Serafín-Higuera N
(2020). Is periodontal disease a risk factor for severe COVID-19 illness? Med Hypotheses 144
109969. doi: 10.1016/j.mehy.2020.109969 At:
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7303044/Abstract: Periodontal disease
(PD) comprises a group of diseases involving inflammatory aspects of the host and dysbiotic
events that affect periodontal tissues and could have systemic implications. Diverse factors
and comorbidities have been closely associated with PD such as diabetes, obesity, aging,
hypertension, and so on; although, underlying mechanisms or causal associations have not
been established completely. Interestingly, these same factors have been widely associated
with progression or severe coronavirus disease 2019 (COVID-19), an illness caused by
coronavirus SARS-CoV-2. Since inflammatory and dysbiotic factors as well as comorbidities
affect systemic health, it is possible that periodontal status indicates the risk of
complication of COVID-19. However, assessment of oral health history including periodontal
status in COVID-19 patients has not been reported. Knowing PD is associated with severe
COVID-19 could help identify risk groups and establish pertinent recommendations.
Botros N, Iyer P, Ojcius DM (2020). Is there an association between oral health and severity
of COVID-19 complications? Biomed J 43: 325-327. DOI: doi: 10.1016/j.bj.2020.05.016 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7258848/pdf/main.pdf Abstract: Most
patients with severe complications from COVID-19 have underlying conditions such as
obesity, diabetes, and hypertension. In parallel, there is growing evidence for a link
between periodontitis and non-oral systemic diseases. The oral cavity is also a reservoir for
respiratory pathogens, and patients with periodontal disease are more likely to develop
hospital-acquired pneumonia than healthy individuals. We therefore hypothesize that
improving oral health could decrease the severity of COVID-19 symptoms and reduce the
associated morbidity.
Brian Z, Weintraub JA (2020). Oral Health and COVID-19: Increasing the Need for Prevention
and Access. Prev Chronic Dis 17:200266. 1-10. DOI: https://doi.org/ 10.5888/pcd17.200266.
At: https://www.cdc.gov/pcd/issues/2020/pdf/20_0266.pdf Abstract: Populations
disproportionately affected by coronavirus disease 2019 (COVID-19) are also at higher risk
for oral diseases and experience oral health and oral health care disparities at higher rates.
COVID-19 has led to closure and reduced hours of dental practices except for emergency
and urgent services, limiting routine care and prevention. Dental care includes aerosolgenerating procedures that can increase viral transmission. The pandemic offers an
opportunity for the dental profession to shift more toward nonaerosolizing, preventioncentric approaches to care and away from surgical interventions. Regulatory barrier
changes to oral health care access during the pandemic could have a favorable impact if
sustained into the future.
Kochhar A, Bhasin R, Kochhar GK, Dadlani H, Thakkar B, Singh G (2020). Dentistry during and
after COVID-19 Pandemic: Pediatric Considerations. Int J Clin Pediatr Dent 2020;13(4):399–
406 At:
https://www.researchgate.net/publication/344655430_Dentistry_during_and_after_COVID
-19_Pandemic_Pediatric_Considerations DOI: 10.5005/jp-journals-10005-1782 Abstract This
article is a rumination on the outbreak of the dreaded coronavirus disease-2019 (COVID-19)
pandemic which has engulfed both the developed and the developing countries, thereby
causing widespread global public health concerns and threats to human lives. Although
countries have made varied efforts, the pestilence is escalating due to the high infectivity. It
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is highly likely that dental professionals in upcoming days will come across COVID-19
patients and SARS-CoV-2 carriers, and hence must ensure a tactful handling of such patients
to prevent its nosocomial spread. Despite the avalanche of information that has exploded in
relation to this rapidly spreading disease, there is a lack of consolidated information to
guide dentists regarding clinical management including precautions to take materials to use
and postprocedure care, during and after the COVID-19 pandemic. Available sources of
information have been analyzed, while relying on peer-reviewed reports followed by
information available from the most respected authoritative sources, such as WHO, Centers
for Disease Control and Prevention (CDC), and ADA. This review aims to provide a
comprehensive summary from the available literature on COVID-19, its insinuation in
dentistry, recommendations that have been published, and the actual in-practice
implications, so a plan can be formulated and adapted to the circumstances of each dental
practice during the pandemic and the times to follow. Keywords: Coronavirus, COVID-19,
Dentistry, Pediatric dentistry, Pedodontics. International Journal of Clinical Pediatric
Dentistry (2020): 10.5005/jp-journals-10005-1782
Kuy S, Tsai R, Bhatt J, Chu QD, Gandhi P, Gupta R, Gupta R, Hole MK, Hsu BS, Hughes LS,
Jarvis L, Jha SS, Annamalai A, Kotwal M, Sakran JV, Vohra S, Henry TL, Correa R. Focusing on
Vulnerable Populations During COVID-19. Acad Med. 2020 Jul
2:10.1097/ACM.0000000000003571. doi: 10.1097/ACM.0000000000003571. Epub ahead of
print. PMID: 32639264; PMCID: PMC7363379.At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7363379/
Kahraman FC, Özen T, Elibol T (2020). Lip necrosis in a patient with paroxysmal nocturnal
hemoglobinuria: Can it be triggered by COVID‐19? J Cosmet Dermatol DOI:
10.1111/jocd.13746 At: https://onlinelibrary.wiley.com/doi/abs/10.1111/jocd.13746
Abstract: Background CIVID‐19 due to SARS‐CoV‐2 was first described in the city of Wuhan
in China and spread around the world turning into a pandemic. COVID‐19 can affect
different organ systems, including the oral mucosa. Aims Although cutaneous involvement
has been defined in association with COVID‐19, the number of case reports about mucosal
involvement by SARS‐CoV‐2 is limited. Hereby, we report a case of hemorrhagic necrosis on
the lip in a patient with paroxysmal nocturnal haemoglobinuria (PNH) and COVID‐19
infection and briefly discuss its possible mechanism. Patients The clinical features and
causes of hemorrhagic necrosis on the lip in a woman are presented. Results In our patient,
we think that PNH‐associated dermal micro‐occlusions caused extensive painful necrosis of
the lip. Additionally, COVID‐19‐induced endothelial damage helped to develop exaggerated
hemorrhagic necrosis. Conclusion This current case presentation will contribute to the
literature as another case with COVID‐19 triggering mucosal involvement
Fantozzi PJ, Pampena E, Vanna DD, Pellegrino E, Corbi D, Mammucari S, Alessi F, Pampena
R, Bertazzoni G, Minisola S, Mastroianni CM, Polimeni A, Romeo U, Villa A (2020).
Xerostomia, gustatory and olfactory dysfunctions in patients with COVID-19. Amer J
Otolaryngology 41(5): 102721. https://doi.org/10.1016/j.amjoto.2020.102721 At:
https://www.sciencedirect.com/science/article/pii/S0196070920304154 Abstract:
Background The novel Coronavirus Disease-19 (COVID-19) continues to have profound
effect on global health. Our aim was to evaluate the prevalence and characterize specific
symptoms associated with COVID-19. Methods This retrospective study included 326
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patients with confirmed SARS-CoV-2 infection evaluated at the Emergency Department of
the Umberto I Polyclinic Hospital, Rome, Italy between March 6th and April 30th, 2020. In
order to assess xerostomia, olfactory and gustatory dysfunctions secondary to COVID-19, a
telephone-based a modified survey obtained from the National Health and Nutrition
Examination Survey (NHANES) 2013–2014 for taste and smell disorders and the Fox
Questionnaire for dry mouth were administered to 111 patients (34%) after discharge
between June 4th and June 12th. Results Taste dysfunction was the most common reported
symptom (59.5%; n = 66), followed by xerostomia (45.9%; n = 51) and olfactory dysfunctions
(41.4%; n = 46). The most severe symptom was olfactory dysfunction with a median severity
score of 8.5 (range: 5–10). Overall 74.5% (n = 38) of patients with xerostomia, 78.8%
(n = 52) of patients with gustatory dysfunctions and 71.1% (n = 33) of patients with olfactory
dysfunctions reported that all symptoms appeared before COVID-19 diagnosis. Overall, the
majority of patients reported one symptom only (45.9%, n = 51), 37 (33.3%) reported the
association of two symptoms, and 23 (20.7%) patients reported the association of three
symptoms at the same time. Conclusion Xerostomia, gustatory and olfactory dysfunctions
may present as a prodromal or as the sole manifestation of COVID-19. Awareness is
fundamental to identify COVID-19 patients at an early stage of the disease and limit the
spread of the virus.
•

•

•

Busch M (2020). Dry Mouth and loss of taste, smell may be early, only COVID-19
signs. DrBicuspid. At:
https://www.drbicuspid.com/index.aspx?sec=prtf&sub=def&pag=dis&itemId=32
7335&printpage=true&fsec=sup&fsub=hyg

Gaiha SM, Cheng J, Halpern-Felsher B (2020). Association Between Youth Smoking,
Electronic Cigarette Use, and Coronavirus Disease 2019. J Adol Health.
DOI:https://doi.org/10.1016/j.jadohealth.2020.07.002 At:
https://www.jahonline.org/article/S1054-139X(20)30399-2/fulltext Abstract: Purpose: This
study aimed to assess whether youth cigarette and electronic cigarette (e-cigarette) use are
associated with coronavirus disease 2019 (COVID-19) symptoms, testing, and diagnosis.
Methods: An online national survey of adolescents and young adults (n = 4,351) aged 13–24
years was conducted in May 2020. Multivariable logistic regression assessed relationships
among COVID-19–related symptoms, testing, and diagnosis and cigarettes only, e-cigarettes
only and dual use, sociodemographic factors, obesity, and complying with shelter-in-place.
Results: COVID-19 diagnosis was five times more likely among ever-users of e-cigarettes
only (95% confidence interval [CI]: 1.82–13.96), seven times more likely among ever-dualusers (95% CI: 1.98–24.55), and 6.8 times more likely among past 30-day dual-users (95% CI:
2.40–19.55). Testing was nine times more likely among past 30-day dual-users (95% CI:
5.43–15.47) and 2.6 times more likely among past 30-day e-cigarette only users (95% CI:
1.33–4.87). Symptoms were 4.7 times more likely among past 30-day dual-users (95% CI:
3.07–7.16). Conclusions: COVID-19 is associated with youth use of e-cigarettes only and
dual use of e-cigarettes and cigarettes, suggesting the need for screening and education
Meister TL, Brüggemann Y, Todt D, Conzelmann C, Müller JA, Groß R, Münch J, Krawczyk A,
Steinmann J, Steinmann J, Pfaender S, Steinmann E (2020). Virucidal efficacy of different
oral rinses against SARS-CoV-2. The Journal of Infectious Diseases,
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DOI: 10.1093/infdis/jiaa471 At: https://academic.oup.com/jid/advancearticle/doi/10.1093/infdis/jiaa471/5878067 Abstract: The ongoing severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) pandemic creates a significant threat to global
health. Recent studies suggested the significance of throat and salivary glands as major sites
of virus replication and transmission during early coronavirus disease 2019, thus advocating
application of oral antiseptics. However, the antiviral efficacy of oral rinsing solutions
against SARS-CoV-2 has not been examined. Here, we evaluated the virucidal activity of
different available oral rinses against SARS-CoV-2 under conditions mimicking
nasopharyngeal secretions. Several formulations with significant SARS-CoV-2 inactivating
properties in vitro support the idea that oral rinsing might reduce the viral load of saliva and
could thus lower the transmission of SARS-CoV-2.
Warabi Y, Tobisawa S, Kawazoe T, Murayama A, Norioka R, Morishima R, Inoue T, Shimizu T,
Takahashi K (2020). Effects of oral care on prolonged viral shedding in coronavirus disease
2019 (COVID‐19). Special Care in Dentistry DOI: https://doi.org/10.1111/scd.12498 At:
https://onlinelibrary.wiley.com/doi/10.1111/scd.12498 Abstract: Aim To assess the effects
of oral care on prolonged viral shedding in coronavirus disease 2019 (COVID‐19) patients.
Methods and results We evaluated the clinical course of eight COVID‐19 patients, including
their duration of viral shedding, by PCR testing of nasopharyngeal swabs. The average time
from the onset of symptoms until the virus was no longer detectable was 31.6 ± 11.8 days
(mean ± SD; range 17‐53). Thus, it took 15.1 ± 14.7 (1‐40) days from the time of clinical
recovery for the virus to become undetectable. In two patients who had mental retardation
and psychiatric disorders, the viral shedding period continued for 44 days or 53 days. These
two patients did not voluntarily brush their teeth. When they were instructed on the
importance of oral care, including tooth brushing and gargling, their tests for the
coronavirus became negative. Conclusion Most of the patients with COVID‐19 had a viral
shedding period of 30 days or less. In cases of prolonged viral shedding (≥44 days),
noninfectious viral nucleic acid may have accumulated in uncleaned oral cavities and
continued to be detected. We propose that tooth brushing and gargling remove such viral
nucleic acid and improve the accuracy of PCR testing.
Busch M (2020). DrBiscuspid. Poor oral care may affect the accuracy of COVID-19 tests.
https://www.drbicuspid.com/index.aspx?sec=sup&sub=infctl&pag=dis&ItemID=326919

Jimenez-Cauhe J, Ortega-Quijano D, de Perosanz-Lobo D, Burgos-Blasco P, Vaño-Galván S,
Fernandez-Guarino M, Fernandeez-Nieto D (2020). Enanthem in Patients With COVID-19
and Skin Rash, Research Letter. JAMA Dermatol doi:10.1001/jamadermatol.2020.2550 At:
https://jamanetwork.com/journals/jamadermatology/fullarticle/2768252 Recalcati recently
reported skin manifestations in 18 patients in Italy with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection, or coronavirus disease 2019 (COVID-19), describing
“erythematous rash,” “widespread urticaria,” and “chickenpox-like vesicles.” Additional
reports have described other rashes, including petechial and purpuric changes, transient
livedo reticularis, and acro-ischemic lesions. Whether these manifestations are directly
related to COVID-19 remains unclear, since both viral infections and adverse drug reactions
are frequent causes of exanthems. An important clue to distinguish between both entities is
the presence of enanthem (oral cavity lesions). However, owing to safety concerns, many
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patients with suspected or confirmed COVID-19 do not have their oral cavity examined.
Herein we describe variants of enanthem in a series of patients with COVID-19
Carrouel F, Conte MP, Fisher J, Gonçalves LS, Dussart C, Llodra JC, Bourgeois (2020). COVID19: A Recommendation to Examine the Effect of Mouthrinses with β-Cyclodextrin Combined
with Citrox in Preventing Infection and Progression. J Clin Med 9(4): 1126.
DOI: 10.3390/jcm9041126 At: https://pubmed.ncbi.nlm.nih.gov/32326426/ Abstract:
Considered to be a major portal of entry for infectious agents, the oral cavity is directly
associated with the evolutionary process of SARS-CoV-2 in its inhalation of ambient particles
in the air and in expectorations. Some new generations of mouth rinses currently on the
market have ingredients that could contribute to lower the SARS-CoV-2 viral load, and thus
facilitate the fight against oral transmission. If chlorhexidine, a usual component of mouth
rinse, is not efficient to kill SARS-CoV-2, the use of a mouth rinses and/or with local nasal
applications that contain β-cyclodextrins combined with flavonoids agents, such as Citrox,
could provide valuable adjunctive treatment to reduce the viral load of saliva and
nasopharyngeal microbiota, including potential SARS-CoV-2 carriage. We urge national
agencies and authorities to start clinical trials to evaluate the preventive effects of βCDCitrox therapeutic oral biofilm rinses in reducing the viral load of the infection and possibly
disease progression.
Yu C, Li L, Tuersun X, Zhao Q, Feng T, Zhang FR, Ma J (2020). Oropharyngeal Secretion as
Alternative for SARS-CoV-2 Detection. J Den Res 002203452094029. DOI:
10.1177/0022034520940292 At:
https://journals.sagepub.com/doi/10.1177/0022034520940292 Abstract: This study aimed
to determine if sampling of oropharyngeal secretions (OSs) helps improves detection of
SARS-CoV-2 RNA by nucleic acid amplification testing of potential patients with COVID-19.
The first prospective study consisted of 75 patients with COVID-19 who were ready for
discharge and who had 2 consecutive negative results per nucleic acid amplification testing
(NAAT) of viral samples retrieved with nasopharyngeal swabs (NPSs). Because of detection
of potential false negatives in that cohort, the NAAT results of paired OS and NPS samples
from 50 additional recruits with COVID-19 during their recovery stage were used in a second
prospective study to compare the diagnostic values of the 2 viral RNA sampling methods.
For identification of the frequency of inconsistency between the sampling methods, the
McNemar’s test was used for difference analysis and the kappa statistic for consistency
analysis. OSs obtained from 2 of the 75 participants in the first study yielded positive results
for SARS-CoV-2 nucleic acid. Both were male and aged >60 y. Subsequent
chemiluminescence enzyme immunoassays indicated that they were positive for the SARSCoV-2 IgM and IgG antibodies. For parallel NAAT of OS and NPS samples in the second
study, McNemar’s test indicated that the difference between the frequencies of
inconsistent parts of OS and NPS was statistically significant (P = 0.021). Cohen’s kappa
coefficient for OS and NPS was 0.244, which is indicative of fair consistency. The NPS test
has a risk of sending home more patients (59%) who still have the infection, while the OS
test will make such an error in fewer patients (14%). Although OS sampling improves the
accuracy of SARS-CoV-2 nucleic acid testing, it has to be emphasized that this conclusion is
based on a very small sample size. Detection of viral RNA from a patient’s secretions is not
confirmative of viral infectivity.
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Sampson V, Kamona N, Sampson A (2020). Could there be a link between oral hygiene and
the severity of SARS-CoV-2 infections? Br Dent J 228, 971–97
https://doi.org/10.1038/s41415-020-1747-8 At: https://www.nature.com/articles/s41415020-1747-8 Abstract: On 30 January 2020, the World Health Organisation identified COVID19, caused by the virus SARS-CoV-2, to be a global emergency. The risk factors already
identified for developing complications from a COVID-19 infection are age, gender and
comorbidities such as diabetes, hypertension, obesity and cardiovascular disease. These risk
factors, however, do not account for the other 52% of deaths arising from COVID-19 in
often seemingly healthy individuals. This paper investigates the potential link between
SARS-CoV-2 and bacterial load, questioning whether bacteria may play a role in bacterial
superinfections and complications such as pneumonia, acute respiratory distress syndrome
and sepsis. The connection between COVID-19 complications and oral health and
periodontal disease is also examined, as the comorbidities at highest risk of COVID-19
complications also cause imbalances in the oral microbiome and increase the risk of
periodontal disease. We explore the connection between high bacterial load in the mouth
and post-viral complications, and how improving oral health may reduce the risk of
complications from COVID-19.
Sampson V (2020). Oral Hygiene Risk Factor. Brit Dent J (228): 569. (Letter)
https://doi.org/10.1038/s41415-020-1545-3 At: https://www.nature.com/articles/s41415020-1545-3
Sir, I would like to inform readers about the potential connection between high bacterial
load in the mouth and complications associated with COVID-19 infection.
Oral hygiene should be improved during a COVID-19 infection in order to reduce the
bacterial load in the mouth and the risk of a bacterial superinfection. We recommend that
poor oral hygiene be considered a risk to COVID-19 complications, particularly in patients
predisposed to altered biofilms due to diabetes, hypertension or cardiovascular disease.
Bacteria present in patients with severe COVID-19 are associated with the oral cavity, and
improved oral hygiene may reduce the risk of complications. Whilst COVID-19 has a viral
origin, it is suspected that in severe forms of the infection, bacteria plays a part, increasing
the chance of complications such as pneumonia, acute respiratory distress syndrome,
sepsis, septic shock and death.1
The development and severity of complications following a COVID-19 infection depend on
numerous host and viral factors that will affect a patient's immune response. Whilst 80% of
patients with COVID-19 infections have mild symptoms, 20% progress to have a severe form
of infection associated with higher levels of inflammatory markers (Interleukin 2, 6, 10) and
bacteria.2,3 They also exhibit a remarkably higher neutrophil count and lower lymphocyte
count than in mild patients.4 A high neutrophil count is abnormal for a viral infection, but
common for a bacterial infection, suggesting that in severe cases of COVID-19, bacterial
superinfection is common.
The three main comorbidities associated with an increased risk of complications from
COVID-19 are diabetes, hypertension and cardiovascular disease.5 These comorbidities are
also associated with altered oral biofilms and periodontal disease. Periodontopathic
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bacteria are implicated in systemic inflammation, bacteraemia, and pneumonia.6 Bacteria
present in the metagenome of patients severely infected with COVID-19 included high reads
for Prevotella, Staphylococcus, and Fusobacterium, all usually commensal organisms of the
mouth.7 Over 80% of patients in ICU exhibited an exceptionally high bacterial load,3 and
treatment has been successful with a dual regime of an antiviral and an antibiotic.8 It is
clear that bacterial superinfections are common in patients suffering from a severe case of
COVID-19.
1. World Health Organization. Clinical management of severe acute respiratory infection
when COVID-19 is suspected. Interim guidance, 13 March 2020. Available
at: https://www.who.int/publications-detail/clinical-management-of-severe-acuterespiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected (accessed
April 2020)
2. Gong J. Correlation Analysis Between Disease Severity and Inflammation-related
Parameters in Patients with COVID-19 Pneumonia. Tongji Hospital, 2020.
3. Liu J. Neutrophil-to-Lymphocyte Ratio Predicts Severe Illness Patients with 2019 Novel
Coronavirus. Beijing Ditan Hospital, 2020.
4. Zheng M, Gao Y, Wang G et al. Functional exhaustion of antiviral lymphocytes in COVID19 patients. Cell Moll Immunol 2020; DOI: 10.1038/s41423-020-0402-2.
5. Zhou F, Yu T, Du R et al. Clinical course and risk factors for mortality of adult inpatients
with COVID-19 in Wuhan, China: A retrospective cohort study. Lancet 2020; 395: 10541062.
6. Nagaoka K. Prevotella intermedia induces severe bacteremic pneumococcal pneumonia
in mice with upregulated platelet-activating factor receptor expression. American
Society for Microbiology, 2014.
7. Chakraborty S. Metagenome of SARS-Cov2 patients in Shenzhen with travel to Wuhan:
OSF Preprints, 2020.
8. Gautret P, Lagier J-C, Parola P et al. Hydroxychloroquine and azithromycin as a
treatment of COVID-19: Results of an Open-Label Non-randomized trial. Int J Antimicrob
Agents 2020; DOI: 10.1016/j.ijantimicag.2020.105949.
9. Yoon JG, Yoon J, Song JY, Yoon S-Y, Lim CS, Seong H, Noh JY, Cheong HJ, Kim WJ (2020).
Clinical Significance of a High SARS-CoV-2 Viral Load in the Saliva. J Korean Med Sci
35(20): e195. Published online 2020 May 20. doi: 10.3346/jkms.2020.35.e195 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7246183/ Abstract: Background:
Patients with coronavirus disease 2019 (COVID-19) can unknowingly spread the virus to
several people during the early subclinical period. Method: We evaluated the viral
dynamics in various body fluid specimens, such as nasopharyngeal swab, oropharyngeal
swab, saliva, sputum, and urine specimens, of two patients with COVID-19 from hospital
day 1 to 9. Additional samples of the saliva were taken at 1 hour, 2 hours, and 4 hours
after using a chlorhexidine mouthwash. The severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) viral load was determined by real-time reverse transcriptase
polymerase chain reaction (rRT-PCR). Results: SARS-CoV-2 was detected from all the five
specimens of both patients by rRT-PCR. The viral load was the highest in the
nasopharynx (patient 1 = 8.41 log10 copies/mL; patient 2 = 7.49 log10 copies/mL), but it
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was also remarkably high in the saliva (patient 1 = 6.63 log10 copies/mL; patient 2 = 7.10
log10 copies/mL). SARS-CoV-2 was detected up to hospital day 6 (illness day 9 for patient
2) from the saliva of both patients. The viral load in the saliva decreased transiently for 2
hours after using the chlorhexidine mouthwash. Conclusion: SARS-CoV-2 viral load was
consistently high in the saliva; it was relatively higher than that in the oropharynx during
the early stage of COVID-19. Chlorhexidine mouthwash was effective in reducing the
SARS-CoV-2 viral load in the saliva for a short-term period. Review in DrBicuspid at:
https://www.drbicuspid.com/index.aspx?sec=sup&sub=infctl&pag=dis&ItemID=326584
Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B (2020). Transmission routes of 2019-nCoV and
controls in dental practice. Int J Oral Sci 12, 9 (2020). https://doi.org/10.1038/s41368020-0075-9 At: https://www.nature.com/articles/s41368-020-0075-9 Abstract: A novel
β-coronavirus (2019-nCoV) caused severe and even fetal pneumonia explored in a
seafood market of Wuhan city, Hubei province, China, and rapidly spread to other
provinces of China and other countries. The 2019-nCoV was different from SARS-CoV,
but shared the same host receptor the human angiotensin-converting enzyme 2 (ACE2).
The natural host of 2019-nCoV may be the bat Rhinolophus affinis as 2019-nCoV showed
96.2% of whole-genome identity to BatCoV RaTG13. The person-to-person transmission
routes of 2019-nCoV included direct transmission, such as cough, sneeze, droplet
inhalation transmission, and contact transmission, such as the contact with oral, nasal,
and eye mucous membranes. 2019-nCoV can also be transmitted through the saliva,
and the fetal–oral routes may also be a potential person-to-person transmission route.
The participants in dental practice expose to tremendous risk of 2019-nCoV infection
due to the face-to-face communication and the exposure to saliva, blood, and other
body fluids, and the handling of sharp instruments. Dental professionals play great roles
in preventing the transmission of 2019-nCoV. Here we recommend the infection control
measures during dental practice to block the person-to-person transmission routes in
dental clinics and hospitals.

HPV and Vaccination
•
•

UK action triggers European-wide coalition to eliminate HPV cancers (2020). Br Dent J
228, 11 doi:10.1038/s41415-019-1172-z
Shocking lack of awareness of HPV. Br Dent J 227:947-947; December 13, 2019;
10.1038/s41415-019-1065-1

CVD and OH
•

•

Chang Y, Woo HG, Park J, Lee JS, Song TJ (2019). Improved oral hygiene care is
associated with decreased risk of occurrence for atrial fibrillation and heart failure: a
nationwide population-based cohort study. Eur J Prev Cardiol, doi:
10.1177/2047487319886018. [Epub ahead of print]. At:
https://www.ncbi.nlm.nih.gov/pubmed/31786965

Patel J, Mowery D, Krishnan A, Thyvalikakath T (2018). Assessing Information
Congruence of Documented Cardiovascular Disease between Electronic Dental and
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Medical Records. AMIA Annu Symp Proc 1442-1450. At:
https://www.ncbi.nlm.nih.gov/pubmed/30815189
Fagundes N C F, Almeida A P C P S C, Vilhena K F B, Magno M B, Maia L C, Lima R R
(2019). Periodontitis as a risk factor for stroke: a systematic review and meta-analysis.
Vascular Health and Risk Management 15: 519-532. Available at:
https://www.dovepress.com/periodontitis-as-a-risk-factor-for-stroke-a-systematicreview-and-meta-peer-reviewed-article-VHRM
Patrakka O, Pienimäki JP, Tuomisto S, Ollikainen J, Tehtimäki T, Karhunen PJ,
Martiskainen M (2019). Oral Bacterial Signatures in Cerebral Thrombi of Patients With
Acute Ischemic Stroke Treated With Thrombectomy. J Amer Heart Assn 8: e012330. At:
https://www.ahajournals.org/doi/10.1161/JAHA.119.012330
Pillai RS, Iyer K, Spin-Neto R, Kothari SF, Nielsen JF, Kothari M (2018). Oral Health and
Brain Injury: Causal or Casual Relation? Cerebrovasc Dis Extra 8(1): 1–15. Published
online 2018 Jan 9. doi: 10.1159/000484989 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5836263/
Batty GD, Jun KJ, Mok Yejin, Lee SJ, Back JH, Lee S, Jee SH (2018). Oral health and later
coronary heart disease: Cohort study of one million people. Eur J Prev Cardiol 25(6):598605. Doi: 10-1177/2047487318759112 At:
https://journals.sagepub.com/doi/pdf/10.1177/2047487318759112
Ishai A, Takx R, Abdelrahman A, El Kholy K, Van Dyke T, Tawakoi A (2018). Abstract
20033: Periodontal Disease Activity Independently Predicts Future Risk for
Cardiovascular Events. Circulation 134, Supplement 1.
https://www.ahajournals.org/doi/abs/10.1161/circ.134.suppl_1.20033
Allareddy V, Prakasam S, Rampa S, Stein K, Nalliah RP, Allareddy V, Venugopalan RS.
(2017). Impact of Periapical Abscess on Infectious Complications in Patients Undergoing
Extracorporeal Circulation Auxiliary to Open-Heart Surgical Procedures. J Evid Based
Dent Pract. 2017 Mar;17(1):13-22.
Jockel-Schneider Y, Heß J, Schlagenhauf U. (2016). Was Parodontitis und Herz-KreislaufErkrankungen verbindet. wissen kompakt 10, 95–102 (2016).
https://doi.org/10.1007/s11838-016-0025-8 At:
https://link.springer.com/article/10.1007/s11838-016-0025-8 Zusammenfassung:
Parodontitis wie auch kardiovaskuläre Erkrankungen stellen in der Bevölkerung weit
verbreitete Gesundheitsprobleme dar. Die Assoziation beider Erkrankungen ist durch
zahlreiche Studien gut belegt. Die genauen Zusammenhänge sind allerdings nur
fragmentarisch entschlüsselt. Die Frage, welche Auswirkungen die Elimination einer
parodontalen Entzündung hat, ist ebenfalls nur wenig untersucht. Erste Ergebnisse
weisen aber auf eine Dosis-Wirkungs-Beziehung beider Erkrankungen hin.
Bokhari SAH, Khan AA, Leung WK, Wajid G (2015). Association of periodontal and
cardiovascular diseases: South-Asian studies 2001–2012. Indian Soc Periodontol 19(5):
495-500. doi: 10.4103/0972-124X.157876. At:
https://www.researchgate.net/publication/277978573_Association_of_periodontal_an
d_cardiovascular_diseases_South-Asian_studies_2001-2012 Abstract: Large proportion
of Asian populations have moderate to severe periodontal disease and a substantial
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number are anticipated to be at high risk of cardiovascular diseases(CVD). This study
reviews epidemiology and association of periodontal and CVDs from the South-Asian
region. Observational studies and clinical trials published during January 2001–
December 2012 focusing association between periodontitis and CVDs in South-Asian
countries were retrieved from various databases and studied. Current evidence suggests
that both periodontal and CVDs are globally prevalent and show an increasing trend in
developing countries. Global data on epidemiology and association of periodontal and
CVDs are predominantly from the developed world; whereas Asia with 60% of the
world's population lacks substantial scientific data on the link between periodontal and
CVDs. During the search period, 14 studies (5 clinical trials, 9 case–controls) were
reported in literature from South-Asia; 100% of clinical trials and 77% case–control
studies have reported a significant association between the oral/periodontal
parameters and CVD. Epidemiological and clinical studies from South-Asia validate the
global evidence on association of periodontal disease with CVDs. However, there is a
need for meticulous research for public health and scientific perspective of the
Periodontal and CVDs from South-Asia.
Fifer KM, Qadir S, Subramanian S, Vijayakumar J,Figueroa AL, Truong QA, Hoffman U,
Brady TJ, Tawakoi A (2011). Positron emission tomography measurement of periodontal
18F-flurodeoxyglucose uptake is associated with histologically determined carotid
plaque inflammation. J Am Coll Cardiol 57(8):971-976. doi: 10.1016/j.jacc.2010.09.056

Caries Risk Assessment
•

Christrian B, Calache H, Adams G, Hall M, Dashper S, Gibbs L, Gussy M (2020). A
methodological study to assess the measurement properties (reliability and validity) of a
caries risk assessment tool for young children. J Dent DOI: 10.1016/j.jdent.2020.103324
At:
https://www.researchgate.net/publication/340030347_A_methodological_study_to_as
sess_the_measurement_properties_reliability_and_validity_of_a_caries_risk_assessme
nt_tool_for_young_children Abstract: Objectives To assess the CAMBRA caries risk
assessment tool (CRAT) in terms of its measurement properties: reliability, validity and
responsiveness to change in caries estimates over time. Methods Secondary data from
the VicGeneration (VicGen) birth cohort study were used. Caries risk status at child age
at 18 months of age was compared against caries development at 36 and 48 months.
Questionnaire data for 18-month-old children, were used to generate the CRAT item
responses. Five examiners assessed the caries risk profile for each 18-month-old child
and assigned a risk status. The analytic method was informed by the COnsensus-based
Standards for the selection of health Measurement Instruments Checklist. Results Each
examiner applied the CAMBRA CRAT to 214 cases from the VicGen study. At 18 months
of age, the proportion of low-, moderate- and high-risk children were 17%, 17% and
66%, respectively. Caries prevalence at 36 and 48 months of age was 18% and 35%,
respectively. Almost perfect reliability (both inter- and intra-reliability) was achieved in
caries risk categorisation. For criterion validity and responsiveness, the area under the
curve was approximately 0.50. For the dichotomised risk, the sensitivity of the CAMBRA
CRAT to predict caries at 36 and 48 months, was 74% and 70%, respectively. The
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corresponding specificity scores were 35% and 36%, respectively. Conclusions The
results from this study show that the CAMBRA CRAT, in its current form, is not a good
predictor of future caries among young Victorian children and in fact overestimates the
proportion of children at high-risk of future disease. As such, it may not be ideal for use
among young Victorian children and it is highly likely it’s use could be driving over
treatment. Clinical Significance : This study provides evidence for the applicability of the
CAMBRA CRAT with young Victorian children to inform decision making on caries riskbased management. It also highlights the important measurement properties and
related analytics (applicable to any CRAT) that should be considered when selecting a
CRAT for use in clinical practice.
Oral Health and Emergency Department Utilization (NTDCs)
•

•

•
•

•
•
•

•

Abdelrahim A, Shimpi N, Hegde H, Kleutsch KC, Chyou P-H, Jain G, Acharya A (2020).
Feasibility of establishing tele-dental approach to non-traumatic dental emergencies in
medical settings. Amer J Dent 33(1): 48-52. At:
https://www.researchgate.net/publication/339290108_Feasibility_of_establishing_teledental_approach_to_non-traumatic_dental_emergencies_in_medical_settings
Ranade A, Young GJ, Griffith J, Garcia R, Singhai A, McGuire J (2019). Determinants of
emergency department utilization for non‐traumatic dental conditions in Massachusetts. J
Public Health Dent 79: 71-78. doi: 10.1111/jphd.12297 At:
https://onlinelibrary.wiley.com/doi/full/10.1111/jphd.12297
Lassiter-Edwards CA (2018). ED Use for Nontraumatic Dental Conditions and Adult Oral
Health:
https://pdfs.semanticscholar.org/e0f9/a51fd235caeda23dd84d2c462e42c519e5ed.pdf
Grover JS (2017). Non-traumatic dental issues in hospital emergency rooms: Solutions and
strategies. Emerg Med Open J. 3(1): 16-19. doi: 10.17140/ EMOJ-3-134 At:
https://openventio.org/wp-content/uploads/2017/07/Non-Traumatic-Dental-Issues-inHospital-Emergency-Rooms-Solutions-and-Strategies-EMOJ-3-134.pdf
ASTDD (2017). Recommended Guidelines for Surveillance of Non-Traumatic Dental Care in
Emergency Departments. At: https://www.astdd.org/docs/ed-dental-care-protocols-wappendices-july-6-2017.pdf
ASTDD (2015). Best Practice Approach Emergency Department Referral Programs for Nontraumatic Dental Conditions. At: https://www.astdd.org/bestpractices/bpa-emergencydepartment-referral-programs-for-non-traumatic-dental-conditions.pdf
Sun BJ, Chi DL, Schwarz E, Milgram P, Yagapen A, Malveau S, Chen Z, Danner S, Owen E,
Morton V, Lowe RA (2015). Emergency Department Visits for Nontraumatic Dental
Problems: A Mixed-Methods Study. Am J Pub Health 105(5): 947-955.
doi:10.2105/AJPH.2014.302398 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4386544/pdf/AJPH.2014.302398.pdf
Nakao S, Scott JM, Masterson EE, Chi DL (2015). Non-Traumatic Dental Condition-Related
Emergency Department Visits and Associated Costs for Children and Adults with Autism
Spectrum Disorders. J Autism Dev Disord 45(5): 1396-1407. doi: 10.1007/s10803-014-22980 At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4409459/
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Allareddy V, Lin CY, Shah A, Lee MK, Nalliah R, Elangovan S (2010). Outcomes in Patients
Hospitalized for Periapical Abscess in the United States: An Analysis Involving the Use of
a Nationwide Inpatient Sample. J Am Dent Assoc 141(9):1107-1116 At:
https://pubmed.ncbi.nlm.nih.gov/20807911/
Allareddy V, Rampa S, Lee MK, Allareddy V, Nalliah RP (2014). Hospital-based emergency
department visits involving dental conditions: Profile and predictors of poor outcomes
and resource utilization. J Am Dent Assoc 145(4): 331-337. doi:10.14219/jada.2014.7 At:
https://pubmed.ncbi.nlm.nih.gov/24686965/
Nalliah RP, Allareddy V, Elangoyan S, Karimbux N, Lee MK (2011). Hospital emergency
department visits attributed to pulpal and periapical disease in the United States in
2006. J Endodont 37(1).6-9. At: https://pubmed.ncbi.nlm.nih.gov/21146067/
Nalliah RP, Allareddy V, Allareddy V (2014). Dentists in the US should be integrated into
the hospital team. Brit Dent J 216 (7):291-392. doi: 10.1038/sj.bdj.2014.245 At
https://www.nature.com/articles/sj.bdj.2014.245

WHO and HHS
•
•
•
•

Monajem S (2006). Integration of oral health into primary health care: the role of dental
hygienists and the WHO stewardship.
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1601-5037.2006.00159.x
https://eudental.eu/component/attachments/attachments.html?task=attachment&id=
1455
HHS (2016). U.S. Department of Health and Human Services Oral Health Strategic
Framework, 2014–2017 Public Health Rep. 131(2): 242-257. At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4765973/
CMS (2013). Keep Kids Smiling: Promoting Oral Health Through the Medicaid Benefit for
Children & Adolescents. At:
https://www.medicaid.gov/medicaid/benefits/downloads/keep-kids-smiling.pdf

Standards
•

Seitz MW, Listl S, Knaup P (2019). Development of an HL7 FHIR Architecture for
Implementation of a Knowledge-based Interdisciplinary EHR. Stud Health Technol Inform
262: 256-259. doi: 10.3233/SHTI190067 At:
https://www.ncbi.nlm.nih.gov/pubmed/31349316

TMD, TMJ and Body Posture
•
•

Kapp A, Paethke M, Baqué M, Nebel R (2019). Baseline of upper teeth: (a) Control organ
for spatial navigation? (b) Weak point for misaligned posture and pain? Med Hypoth
133: 109391 At: https://europepmc.org/article/med/31525635
Cortese S, Mondello A, Galarza R, Biondi A (2017). Postural alterations as a risk factor for
temporomandibular disorders. Acta Odontol Latinoam 30(2): 57-61. At:
https://www.ncbi.nlm.nih.gov/pubmed/29248939
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Salkar RG, Radke UM, Deshmukh SP, Radke PM (2016). Relationship between
Temporomandibular Joint Disorders and Body Posture. Int J Dent Health Sci 2(6): 15231530. At: https://www.semanticscholar.org/paper/RELATIONSHIP-BETWEENTEMPOROMANDIBULAR-JOINT-AND-SalkarRadke/9d095b803071794c09cdab6ba9058a8db66ff7a1
Johnson S (2016). A Brief Review of a Healthy Temporomandibular Joint (TMJ). At:
https://dental.thedawsonacademy.com/healthy-tmjs
Munhoz WC, Marques AP, deSiquiera JT (2005). Evaluation of body posture in
individuals with internal temporomandibular joint derangement. Cranio 23(4): 269-277.
At: https://www.ncbi.nlm.nih.gov/pubmed/16353467 and
https://www.tandfonline.com/doi/abs/10.1179/crn.2005.038

Geriatrics, including Dementia/Alzheimer
•

•

Hakeem F, Bernabé E, Sabbah W (2020). Association Between Oral Health and Frailty
Among American Older Adults. J Amer Med Dir Assoc. DOI:
10.1016/j.jamda.2020.07.023 At:
https://www.researchgate.net/publication/343887741_Association_Between_Oral_Hea
lth_and_Frailty_Among_American_Older_Adults Abstract: Objective We examined the
association between tooth loss, periodontal diseases, and frailty among older American
adults. Designs, Settings, and Participants Data from the National Health and Nutrition
Examination Surveys (NHANES) 2011–2014 was used. We included 2368 communitydwelling adults aged 60 years and older. Frailty was measured with the 49-item frailty
index. Oral health indicators included number of teeth and periodontal disease. A
composite nutritional intake variable based on 13 micronutrients from the dietary
assessment was created. Negative binomial regression was used to test the association
between oral health and frailty. The first model was adjusted for age and gender, the
second model was additionally adjusted for nutritional intake, and the third model was
additionally adjusted for other covariates. Results For each additional tooth, the rate
ratio (RR) for frailty was 0.99 [95% confidence interval (CI) 0.98–0.99] in the fully
adjusted model. Similarly, participants with moderate-severe periodontitis had 1.08 RR
(95% CI 1.02–1.14) for frailty index compared with participants with no periodontitis
after adjusting for age, gender, and poor nutritional intake. The association lost
significance in the fully adjusted model. Conclusions and Implications Oral health is
associated with the frailty index, and nutritional intake appears to have a modest effect
on the association. Periodontal disease has a weaker association with frailty compared
with number of teeth. The findings highlight the importance of maintaining good oral
health at older age and incorporating oral health indicators in routine geriatric
assessments. Future research should investigate the role of potential mediating factors
in this association.
Haditsch U, Roth T, Rodriguez L, Hancock S, Cecere T, Nhuyen M, Arastu-Kapur S, Broce
S, Raha D, Lynch CC, Holsinger LJ, Dominy SS, Ermini F (2020). Alzheimer's Disease-Like
Neurodegeneration in Porphyromonas gingivalis Infected Neurons with Persistent
Expression of Active Gingipains. J Alzheimer’s Dis 75(4):1361-1376. doi: 10.3233/JAD200393 At: https://pubmed.ncbi.nlm.nih.gov/32390638/ Abstract:
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Background: Porphyromonas gingivalis (P. gingivalis) and its gingipain virulence factors
have been identified as pathogenic effectors in Alzheimer's disease (AD). In a recent
study we demonstrated the presence of gingipains in over 90% of postmortem AD
brains, with gingipains localizing to the cytoplasm of neurons. However, infection of
neurons by P. gingivalis has not been previously reported. --- Objective: To demonstrate
intraneuronal P. gingivalis and gingipain expression in vitro after infecting neurons
derived from human inducible pluripotent stem cells (iPSC) with P. gingivalis for 24, 48,
and 72 h. --- Methods: Infection was characterized by transmission electron microscopy,
confocal microscopy, and bacterial colony forming unit assays. Gingipain expression was
monitored by immunofluorescence and RT-qPCR, and protease activity monitored with
activity-based probes. Neurodegenerative endpoints were assessed by
immunofluorescence, western blot, and ELISA. --- Results: Neurons survived the initial
infection and showed time dependent, infection induced cell death. P. gingivalis was
found free in the cytoplasm or in lysosomes. Infected neurons displayed an
accumulation of autophagic vacuoles and multivesicular bodies. Tau protein was
strongly degraded, and phosphorylation increased at T231. Over time, the density of
presynaptic boutons was decreased. --- Conclusion: P. gingivalis can invade and persist
in mature neurons. Infected neurons display signs of AD-like neuropathology including
the accumulation of autophagic vacuoles and multivesicular bodies, cytoskeleton
disruption, an increase in phospho-tau/tau ratio, and synapse loss. Infection of iPSCderived mature neurons by P. gingivalis provides a novel model system to study the
cellular mechanisms leading to AD and to investigate the potential of new therapeutic
approaches.
Demmer ET, Norby FL, Laksminarayan K, Walker KA, Pankow JS, Folsom AR, Mosley T,
Beck J, Lutsey PL (2020). Periodontal Disease and Incident Dementia: The
Atherosclerosis Risk in Communities Study (ARIC). Neurology
10.1212/WNL.0000000000010312. DOI: 10.1212/WNL.0000000000010312 At:
https://n.neurology.org/content/early/2020/07/29/WNL.0000000000010312 Abstract:
Objective: To test the hypothesis that periodontal disease would be associated with
increased risk for dementia and mild cognitive impairment (MCI) we prospectively
assessed dementia/MCI outcomes following a baseline periodontal examination.
Methods: Participants enrolled in the Atherosclerosis Risk in Communities Study with a
clinical periodontal examination (or edentulous participants) at visit 4 (1996-1998;
mean±SD age=63±6, 55% female, 21% black) and adjudicated dementia outcomes
through 2016 were included (n=8,275). A subgroup of 4,559 participants had
adjudicated dementia and MCI assessments at visit 5 (2011-2013). Participants received
a full-mouth periodontal exam and were classified into periodontal profile classes (PPCs)
based on the severity and extent of gingival inflammation and attachment loss. MCI and
dementia were determined via neurocognitive testing, neurological exam and history,
informant interviews, and brain MRI in a subset. Cox proportional hazards models
regressed incident dementia on PPCs. Relative risk regression models were utilized for
the composite of MCI/dementia. Results: The cumulative incidence and incidence
density of dementia during follow-up (average=18.4 years) were 19% (n=1569) and 11.8
cases per 1,000 person-years. Multivariable adjusted hazard ratios (HRs) [95% CI] for
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incident dementia among participants with severe-PPC or edentulism (vs. periodontal
healthy) were 1.22[1.01-1.47] and 1.21[0.99-1.48], respectively. For the combined
dementia/MCI outcome adjusted risk ratios among participants with mild/intermediatePPC, severe-PPC or edentulism (vs. periodontal healthy) were 1.22[1.00-1.48],
1.15[0.88-1.51] and 1.90[1.40-2.58]. Results were stronger among younger (<62 years)
participants, p-value for interaction=0.02. Conclusion: Periodontal disease was modestly
associated with incident MCI and dementia in a community-based cohort of black and
white participants.
Sabbah W (2020). Gerodontology. DOI: 10.1111/ger.12489 The association between
number of teeth and physical function limitation among older adults in the USA. At:
https://www.researchgate.net/publication/343207032_The_association_between_num
ber_of_teeth_and_physical_function_limitation_among_older_adults_in_the_USA
Abstract: Aim To examine the association between the number of teeth and physical
function limitation (PFL), as an indicator of frailty, among older adults in the USA.
Background Physical function limitation is common among the elderly and potentially
associated with oral health, particularly the number of extracted teeth. Materials and
Methods Data from the Behavioral Risk Factor Surveillance System 2014 (BRFSS, 2014),
a cross‐sectional national interview survey of US population, were analyzed. The
number of participating older adults aged 65 and over was 158 962. The association
between PFL, outcome and number of extracted teeth, demographic data, socio‐
economic status, smoking, general health, comorbidity conditions and body mass index
(BMI) was assessed using logistic regression analyses. Results The prevalence of PFL was
28%. In the fully adjusted model, the number of extracted teeth had a significant
association with PFL: edentulous older adults had higher odds for PFL, (odds ratio
[OR]:1.36; 95%CI: 1.22, 1.52). Similarly, those who lost 6 teeth or more but not all were
likely to have PFL (OR 1.35: 95% CI: 1.23, 1.48). Conclusions There was a significant
association between the number of extracted teeth and PFL among US older adults aged
65 and more, based on the data from BRFSS 2014. The findings indicate that losing teeth
may be a potential risk for PFL
Beydoun MA, Beydoun HA, Hossain S, El-Hajj ZW, Weiss J, Zonderman AB (2020). Clinical
and Bacterial Markers of Periodontitis and Their Association with Incident All-Cause and
Alzheimer's Disease Dementia in a Large National Survey. J Alzheimers Dis 75(1): 157172. doi: 10.3233/JAD-200064. At: https://pubmed.ncbi.nlm.nih.gov/32280099/
Abstract: Microbial agents including periodontal pathogens have recently appeared as
important actors in Alzheimer's disease (AD) pathology. We examined associations of
clinical periodontal and bacterial parameters with incident all-cause and AD dementia as
well as AD mortality among US middle-aged and older adults. Clinical [Attachment Loss
(AL); probing pocket depth (PPD)] and bacterial [pathogen immunoglobulin G (IgG)]
periodontal markers were investigated in relation to AD and all-cause dementia
incidence and to AD mortality, using data from the third National Health and Nutrition
Examination Surveys (NHANES III, 1988-1994) linked longitudinally with National Death
Index and Medicare data through January 1, 2014, with up to 26 years of follow-up. Sexand age-specific multivariable-adjusted Cox proportional hazards models were
conducted. Among those ≥65 years, AD incidence and mortality were consistently
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associated with PPD, two factors and one cluster comprised of IgG titers against
Porphyromonas gingivalis (P. gingivalis), Prevotella melaninogenica (P. melaninogenica)
and Campylobacter rectus (C. rectus) among others. Specifically, AD incidence was
linked to a composite of C. rectus and P. gingivalis titers (per SD, aHR = 1.22; 95% CI,
1.04-1.43, p = 0.012), while AD mortality risk was increased with another composite (per
SD, aHR = 1.46; 95% CI, 1.09-1.96, p = 0.017) loading highly on IgG for P. gingivalis,
Prevotella intermedia, Prevotella nigrescens, Fusobacterium nucleatum, C. rectus,
Streptococcus intermedius, Capnocylophaga Ochracea, and P. melaninogenica. This
study provides evidence for an association between periodontal pathogens and AD,
which was stronger for older adults. Effectiveness of periodontal pathogen treatment on
reducing sequelae of neurodegeneration should be tested in randomized controlled
trials.
Beydoun MA, Beydoun HA, Weiss J, Hossain S, El-Hajj ZW, Zonderman AB (2020).
Helicobacter pylori, periodontal pathogens, and their interactive association with
incident all-cause and Alzheimer's disease dementia in a large national survey. Mol
Psychiatry 4. doi: 10.1038/s41380-020-0736-2. Online ahead of print PMID: 32366948
At: https://pubmed.ncbi.nlm.nih.gov/32366948/ Abstract: Co-infection between
Helicobacter pylori (Hp) and groups of periodontal pathogens may alter the onset of
Alzheimer's disease (AD) and all-cause dementia. We examined the interactive
associations among Hp sero-positivity, periodontal disease (Pd), and infections with
incident AD and all-cause dementia, among older adults (≥65 years at baseline). Up to
1431 participants from phase 1 of the National Health and Nutrition Survey III (19881991) had complete data till January 1st, 2014 on Hp sero-positivity with a mean followup of 10-11 years for AD and all-cause dementia incidence. Exposures consisted of 19
periodontal pathogens, constructed factors and clusters, and two Pd markers- probing
depth and clinical attachment loss (CAL). Cox proportional hazards models were
performed. Around 55% of the selected sample was Hp+. We found that Prevotella
intermedia, Campylobacter Rectus, Factor 2 (Pi/Prevotella nigrescens/Prevotella
melaninogenica), and the Orange-Red cluster interacted synergistically with Hp seropositivity, particularly with respect to AD incidence. The presence of higher levels of
Actinomyces Naeslundii (An) enhanced the effect of being Hp+ on both AD and all-cause
dementia incidence. In contrast, Fusobacterim nucleatum (Fn), and Factor 1 (which
included Fn), exhibited an antagonistic interaction with Hp in relation to all-cause
dementia. Both probing depth and CAL had direct associations with all-cause dementia
among Hp+ individuals, despite nonsignificant interaction. Selected periodontal
pathogen titers, factors, and clusters interacted mostly synergistically, with Hp seropositivity, to alter the risk of AD and all-cause dementia. Ultimately, a randomized
controlled trial is needed, examining effects of co-eradication of Hp and select
periodontal pathogens on neurodegenerative disease.
Dominy SS, Lynch C, Ermini F, Benedyk M, Marcyk A, Konroad A, Nguyen M, Haditsch U,
Raha D, Griffin C, Holsinger LJ, Arastu-Kapur S, Kaba S, Lee A, Ryder MI, Potempa B,
Mydel P, Hell;vard A, Adamowicz K, Hasturk H, Walker GD, Reynolds EC, Faull RLM,
Curtis MA, Dragunow M, Potempa J (2019). Porphyromonas gingivalis in Alzheimer’s
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disease brains: Evidence for disease causation and treatment with small-molecule
inhibitors. Science Advances. At:
https://advances.sciencemag.org/content/5/1/eaau3333/tab-pdf Porphyromonas
gingivalis, the keystone pathogen in chronic periodontitis, was identified in the brain of
Alzheimer’s disease patients. Toxic proteases from the bacterium called gingipains were
also identified in the brain of Alzheimer’s patients, and levels correlated with tau and
ubiquitin pathology. Oral P. gingivalis infection in mice resulted in brain colonization and
increased production of Aβ1–42, a component of amyloid plaques. Further, gingipains
were neurotoxic in vivo and in vitro, exerting detrimental effects on tau, a protein
needed for normal neuronal function. To block this neurotoxicity, we designed and
synthesized small-molecule inhibitors targeting gingipains. Gingipain inhibition reduced
the bacterial load of an established P. gingivalis brain infection, blocked Aβ1–42
production, reduced neuroinflammation, and rescued neurons in the hippocampus.
These data suggest that gingipain inhibitors could be valuable for treating P. gingivalis
brain colonization and neurodegeneration in Alzheimer’s disease.
Griffin SO, Jones JA, Brunson D, Griffin PM, Bailey WD (2012). Burden of Oral Disease
Among Older Adults and Implications for Public Health Priorities. Am J Public Health
102(3): 411-418. Published online 2012 March. doi: 10.2105/AJPH.2011.300362 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3487659/ Abstract: Oral health is vital
to the general health and well-being of all Americans.1 The mouth reflects a person's
health and well-being throughout life. Oral diseases can have an impact on many
aspects of general health and health conditions can in turn have an impact on oral
health. Oral and other diseases also share common risk factors. Because the risk of
chronic conditions increases with age, it is important to examine the interplay of these
diseases with oral disease, and their combined impact on overall health among older
adults.
We describe the scope of the problem of dental and periodontal diseases among older
adults and how they can profoundly diminish quality of life and have an adverse impact
on general health. Next, we characterize the burden of oral diseases with current
national data and published studies. Finally, we explore roles for the public health
system in improving the oral health of older US adults. Although oral cancer
disproportionately affects older adults and has a high burden,2 it is excluded because of
space constraints.
Coll PP, Lindsay A, Meng J, Gopalakrishna A, Raghavendra S, Bysani P, O’Brien D (2019).
The Prevention of Infections in Older Adults: Oral Health. J Am Geriatr
Soc https://doi.org/10.1111/jgs.16154 At:
https://onlinelibrary.wiley.com/doi/full/10.1111/jgs.16154 Abstract: The oral cavity is
exposed to the external environment and from a very young age is colonized by
infectious agents. Under certain circumstances including poor oral hygiene, dry mouth,
trauma, and the use of antibiotics, oral infections can occur. They can result in damage
to the oral cavity including teeth and their support structures. Oral infections can also
lead to the extension of infection into surrounding tissues and to systemic infections.
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Chronic oral infection is a recognized risk factor for heart disease. Older adults are at
high risk for oral infections and associated complications. Tooth loss, for which infection
is the most significant cause, leads to cosmetic changes and a decreased ability to
masticate certain foods that can lead to malnutrition. Chronic oral infections and the
manipulation of teeth and supporting structures can lead to the hematogenous spread
of infection including the infection of artificial joints and endocardial implants. Good
oral hygiene, the use of fluoride, regular dental care, and the appropriate use of
antibiotics can all reduce oral infections and their associated complications. J Am Geriatr
Soc 68:411–416, 2020
Gil-Montoya JA, Ferreira de Mello AL, Barrios R, Gonzales-Moles MA, Bravo M (2015).
Oral health in the elderly patient and its impact on general well-being: a nonsystematic
review. Clin Interv Aging 10:461-467. doi 10.2147/CIA.S54630 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4334280/ Abstract: Data on the oral
health of the elderly depict a worrying situation, with an elevated prevalence of caries
and moderate periodontal disease, frequent edentulism, and numerous cases of dry
mouth and oral cancer. There is wide evidence that periodontitis is a risk factor for
certain systemic diseases, and impaired oral health has been associated with
mastication and nutritional problems, especially among the elderly, with highly negative
effects on their quality of life. In this nonsystematic review, the authors discuss the
importance of evaluating the oral health of the geriatric population in a comprehensive
manner, beyond simple clinical assessments
Mysore AR, Aras MA (2012). "Understanding the psychology of geriatric edentulous
patients." Gerodontology. http://europepmc.org/abstract/MED/21707742
Iacopino AM, Wathen WF (1993). Craniomandibular Disorders in the Geriatric Patient. J
Orofac Pain 7(1): 38-53. At: https://www.ncbi.nlm.nih.gov/pubmed/8467296

F. Nucleatum and Gynecology
•

Agarwal K, Robinson LS, Aggarwal S, Foster LR, Hernandez-Leyva A, Lin H, Tortelli BA,
O’Brien VP, Miller L, Kau AL, Reno H, Gilbert NM, Lewis WG, Lewis AL (2020). Glycan
cross-feeding supports mutualism between Fusobacterium and the vaginal microbiota.
PLoS Biol 18(8): e3000788. https://doi.org/10.1371/journal.pbio.3000788 At:
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000788 Abstract:
Women with bacterial vaginosis (BV), an imbalance of the vaginal microbiome, are more
likely to be colonized by potential pathogens such as Fusobacterium nucleatum, a
bacterium linked with intrauterine infection and preterm birth. However, the conditions
and mechanisms supporting pathogen colonization during vaginal dysbiosis remain
obscure. We demonstrate that sialidase activity, a diagnostic feature of BV, promoted F.
nucleatum foraging and growth on mammalian sialoglycans, a nutrient resource that
was otherwise inaccessible because of the lack of endogenous F. nucleatum sialidase. In
mice with sialidase-producing vaginal microbiotas, mutant F. nucleatum unable to
consume sialic acids was impaired in vaginal colonization. These experiments in mice
also led to the discovery that F. nucleatum may also “give back” to the community by
reinforcing sialidase activity, a biochemical feature of human dysbiosis. Using human
vaginal bacterial communities, we show that F. nucleatum supported robust outgrowth
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of Gardnerella vaginalis, a major sialidase producer and one of the most abundant
organisms in BV. These results illustrate that mutually beneficial relationships between
vaginal bacteria support pathogen colonization and may help maintain features of
dysbiosis. These findings challenge the simplistic dogma that the mere absence of
“healthy” lactobacilli is the sole mechanism that creates a permissive environment for
pathogens during vaginal dysbiosis. Given the ubiquity of F. nucleatum in the human
mouth, these studies also suggest a possible mechanism underlying links between
vaginal dysbiosis and oral sex.
Malocclusion
•

Sultan A, Kapoor P (2019). Skeletal Correction of Developing Class III Malocclusion in a Growing
Child with a Petit Face Mask / Reverse Pull Head Gear (PF3): Skeletal patterns in Class III –
Retrognathic Maxilla or Prognathic Mandible or Both). Doi: 10.13140/RG.2.2.15571.53289 At:
https://www.researchgate.net/publication/335224235_SKELETAL_CORRECTION_OF_DEVELOPI
NG_CLASS_III_MALOCCLUSION_IN_A_GROWING_CHILD_WITH_A_PETIT_FACE_MASK_REVERSE
_PULL_HEAD_GEAR_PF3_Skeletal_patterns_in_class_III-Retrognathic_Maxilla_or_Prognathic_Mandibl

Airway Disorders and Sleep Apnea
•

Gaudio J (2019). https://dental.thedawsonacademy.com/why-should-dentistry-focus-on-airwaydisorders

Populations, Disparities
•

•

Lutifayya MN, Gross AJ, Soffe B, Lipsky MS (2019). Dental care utilization: examining the
associations between health services deficits and not having a dental visit in past 12
months. BMC Public Health 19(1): 265. DOI: 10.1186/s12889-019-6590-y. At:
https://pubmed.ncbi.nlm.nih.gov/30836954/ Abstract: In the United States, people are
more likely to have poor oral health if they are low-income, uninsured, and/or members
of racial/ethnic minority, immigrant, or rural populations who have suboptimal access to
quality oral health care. As a result, poor oral health serves as the national symbol of
social inequality. There is increasing recognition among those in public health that oral
diseases such as dental caries and periodontal disease and general health conditions
such as obesity and diabetes are closely linked by sharing common risk factors, including
excess sugar consumption and tobacco use, as well as underlying infection and
inflammatory pathways. Hence, efforts to integrate oral health and primary health care,
incorporate interventions at multiple levels to improve access to and quality of services,
and create health care teams that provide patient-centered care in both safety net
clinics and community settings may narrow the gaps in access to oral health care across
the life course.
Nycz G, Acharya A, Glurich I (2019). Solutions to dental access disparity: Blueprint of an
innovative community health center‐based model for rurally based communities.
https://doi.org/10.1111/jphd.12347 At:
https://onlinelibrary.wiley.com/doi/pdf/10.1111/jphd.12347
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Nalliah RP, Virun V, Dhaliwal G, Kaur H, Kote A (2019). Fifteen-year gap between oral
health of blacks and whites in the USA. J Invest Clin Dent 10:e12415 doi:
10.111/jicd.12415. At: https://onlinelibrary.wiley.com/doi/10.1111/jicd.12415
Ramos-Gomez F (2019). Understanding oral health disparities in the context of social
justice, health equity, and children’s human rights. J Amer Dent Assoc 150(11): 898-900.
doi: https://doi.org/10.1016/j.adaj.2019.09.004 At: https://jada.ada.org/article/S00028177(19)30679-8/fulltext
Manski R, Moeller J (2017). Barriers to Oral Health Across Selected European Countries
and the United States. Int Dent J 67)3):133-138. doi: 10.1111/idj.12283 At :
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5446271/
Harnagea H, Coutier Y, Shrivastava R, Girard F, Lamothe L, Bodos CP, Emami E (2017).
Barriers and facilitators in the integration of oral health into primary care: a scoping
review. BMJ Open 7(9): e016078. doi: 10.1136/bmjopen-2017-016078 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5623507/
Centers for Disease Control and Prevention (2013). CDC Health Disparities and
Inequalities Report — United States. MMWR 2013;62(Suppl 3) At:
https://www.cdc.gov/MMWr/pdf/other/su6203.pdf#page=131 [Periodontal Disease]
Dye BA,Li X, Thornton-Evans G (2012). Oral Health Disparities as Determined by Selected
Healthy People 2020 Oral Health Objectives for the United States, 2009-2010. NCHS
Data Brief No. 104. HHS. At: https://permanent.fdlp.gov/gpo44730/db104.pdf Key
Findings: Data from the National Health and Nutrition Examination Survey, 2009–2010 •
Approximately one in four children aged 3–5 and 6–9 years living in poverty had
untreated dental caries. • Dental sealants were more prevalent among non-Hispanic
white adolescents (56%) compared with non-Hispanic black adolescents (32%) aged 13–
15. • Among adults aged 45–64, 29% had a full set of permanent teeth (excluding third
molars); this includes 19% of Hispanic adults and 11% of non-Hispanic black adults
compared with nearly 35% of non-Hispanic white adults. • More than one-third of older
adults aged 65–74 living below the federal poverty level (34%) were edentulous,
whereas approximately one-eighth of older adults living above the poverty level (13%)
were edentulous.
Improving Access to Oral Health Care for Vulnerable and Underserved Populations
(2011): http://www.nationalacademies.org/hmd/Reports/2011/Improving-Access-toOral-Health-Care-for-Vulnerable-and-Underserved-Populations.aspx
CDC (2016). Disparities in Oral Health. At:
https://www.cdc.gov/oralhealth/oral_health_disparities/index.htm
NIDCR (2003), Office of Surgeon General. National Call to Action to Promote Oral Health.
Report No.: 03-5303. At: https://www.ncbi.nlm.nih.gov/books/NBK47472/
Plessas, A (2019). To what extent do patients' racial characteristics affect our clinical
decisions? Evid Based Dent 20: 101–102 doi:10.1038/s41432-019-0062-1 At:
https://www.nature.com/articles/s41432-019-00621?utm_source=ebd_etoc&utm_medium=email&utm_campaign=toc_41432_20_4&utm
_content=20191220&WT.ec_id=EBD-201912&sap-outbound-
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id=37CD308B7A820511C10AA52734F0E0C0A27DEE62&mktkey=005056A5C6311ED999A09B43AAA8B9AB#citeas
Dantas CE, de França Caldas A Jr. (2005). Moreira Cabral H A. Influence of the patient's
race on the dentist's decision to extract or retain a decayed tooth. Community Dent Oral
Epidemiol 33: 461-466.

Physician Views of Dental Patient Information
•

•

Dickson-Smith V, Kenny A, Gussy M et al. (2020). The knowledge and practice of
paediatricians in children's oral health: a scoping review. BMC Oral Health 2020;
DOI:10.1186/s12903-020-01198-0. At: https://www.nature.com/articles/s41415-02021216?utm_source=bdj_etoc&utm_medium=email&utm_campaign=toc_41415_229_5&utm
_content=20200914&sap-outboundid=C039E9A59D512CE799FFFDCB03A2898A4CE80009 Abstract: Knowledge and
understanding of oral disease is lacking. - The key role of paediatricians in children's oral
health, in screening, advising and referring as appropriate, has been little researched. Oral health knowledge of paediatricians was often reported as inadequate, with limited
understanding of bacterial transmission from mother to child, lack of awareness of the
appearance of early carious lesions and outdated knowledge of fluoride use. In practice,
screening for oral disease was variable. For instance, Australian paediatricians, in
general assessments, screened around 70% of all cases for chest and cardiac conditions
but only 40% for oral conditions. Barriers to knowledge and practice included lack of
both training and time. Barriers to referral to a dental specialist included insurance
systems and costs, long wait times and a lack of referral pathways. - Formal education
and training is needed, but research suggests that while this may increase confidence
and knowledge, it might be insufficient to change practice.
Shimpi N, Glurich I, Panny A, Acharya A (2019). Knowledgeability, attitude, and practice
behaviors of primary care providers toward managing patients' oral health care in
medical practice: Wisconsin statewide survey. J Am Dent Assoc 150(10): 863-872. doi:
10.1016/j.adaj.2019.05.020. Epub 2019 Aug 22. At:
https://pubmed.ncbi.nlm.nih.gov/31446976/ Abstract: Background: In this study, the
authors sought to explore the receptivity, preparedness, and rates of adoption of
integrated medical-dental models of care (MOCs) in the practice setting among primary
care providers (PCPs) treating patients with diabetes mellitus (DM). -- Methods: The
authors conducted an anonymous statewide survey targeting PCPs across a range of
Wisconsin-based practice settings to evaluate knowledgeability, attitude, practice
behaviors, and perceived barriers to oral health screening in a medical setting.
Qualitative analytical approaches included thematic analyses applied to evaluate the
status of and barriers to integrated medical-dental MOC adoption. -- Results: The
integrated medical-dental MOC adoption rate was 34%. Top perceived barriers to
integrated medical-dental MOC adoption included insurance coverage (71%) and care
access (70%). A total of 39% indicated competency for educating patients about the
association between DM and periodontitis. Although 72% of PCPs indicated optimal
periodicity for oral health assessment as frequent, 39% reported frequently conducting
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such assessments. -- Conclusions: Although PCPs indicate receptivity to integrated
medical-dental MOCs, PCPs identify suboptimal education, lack of adequate training in
oral-systemic disease assessment, and barriers to oral health care access as barriers to
integrated medical-dental MOC adoption. -- Practical implications: Integrated medicaldental MOC adoption in care delivery to patients with DM remains below average.
Interdisciplinary efforts and education are needed to address identified barriers to care
integration.
Khanbodaghi A, Natto ZS, Forero M, Loo CY (2019). Effectiveness of interprofessional
oral health program for pediatric nurse practitioner students at Northeastern University,
United States. BMC Oral Health 19(1): 170. doi: 10.1186/s12903-019-0861-y. At:
https://pubmed.ncbi.nlm.nih.gov/31370848/ Abstract: Background: Interprofessional
education (IPE) is an important part of the landscape of modern education. However,
there is a significant deficiency of studies that evaluate IPE in dentistry. The aim of this
article is to evaluate the effects of an oral health educational program on the dental
knowledge, awareness, attitude, confidence, and behavior of pediatric nurse
practitioner (PNP) students and to emphasize the importance of IPE for PNP. Methods:
First-year pediatric nurse practitioners from Northeastern University participated in an
IPE oral health education seminal and practical session as a pilot study. Several tests
were used to evaluate the effectiveness of the educational program. The post-test
assessed the knowledge, awareness, attitude, confidence, and behavior of the students
immediately after attending the lecture; again immediately after hands on experience;
and finally at a follow-up approximately a month after attending the training module.
The training module consists of prevention and anticipatory guidance; caries process
and management; trauma and dental emergencies. Differences in score items were
evaluated between 4 time points. Friedman’s, Wilcoxon signed-rank and McNemar’s
tests were used to analyze the results. Results: Knowledge score was determined based
on the number of correct responses to seven questions, while awareness score was
based on the median of eight questions. Fifteen confidence, attitude, and behavior
questions were used. The total sample size was 16 students with a mean age 33.31 ±
7.52. The majority were females (87.5%). Significant improvement was seen in all
subjects’ overall knowledge of oral health topics. The confidence, attitude, and behavior
scores were differed by time of test (P < 0.01). It was the highest after post-test and the
lowest in pretest. Conclusion: Our study suggests that introducing an Interprofessional
education program for pediatric nurse practitioner students can provide them with
adequate knowledge, awareness, confidence, and attitude regarding oral health issues.
It also can help them in changing behavior, prevention and ongoing dental surveillance.
Glurich I, Nycz G, Acharya A (2017). Status Update on Translation of Integrated Primary
Dental-Medical Care Delivery for Management of Diabetic Patients. Clin Med Res 15(12): 21-32. doi: 10.3121/cmr.2017.1348. Epub 2017 Apr 3 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5572842/ Abstract: Escalating
prevalence of both diabetes and periodontal disease, two diseases associated with bidirectional exacerbation, has been reported. Periodontal disease represents a
modifiable risk factor that may reduce diabetes onset or progression, and integrated
models of cross-disciplinary care are needed to establish and manage glycemic control

2020/10/26 - Page 78 of 143

in affected patients. An ad-hoc environmental scan of current literature and media
sought to characterize factors impacting status of integrated care models based on
review of the existing evidence base in literature and media surrounding: (1) current
cross-disciplinary practice patterns, (2) epidemiological updates, (3) status on risk
assessment and screening for dysglycemia in the dental setting, (4) status on
implementation of quality metrics for oral health, (5) care model pilots, and (6) public
health perspectives. The survey revealed: escalating prevalence of diabetes and
periodontitis globally; greater emphasis on oral health assessment for diabetic patients
in recent medical clinical practice guidelines; high knowledgeability surrounding oralsystemic impacts on diabetes and growing receptivity to medical-dental integration
among medical and dental providers; increasing numbers of programs/studies reporting
on positive impact of emerging integrated dental-medical care models on diabetic
patient healthcare access and health outcomes; a growing evidence base for clinically
significant rates of undiagnosed dysglycemia among dental patients reported by pointof-care pilot studies; no current recommendation for population-based screening for
dysglycemia in dental settings pending a stronger evidence base; improved definition of
true periodontitis prevalence in (pre)/diabetics; emerging recognition of the need for
oral health quality indicators and tracking; evidence of persistence in dental access
disparity; updated status on barriers to integration. The potential benefit of creating
clinically-applicable integrated care models to support holistic management of an
escalating diabetic population by targeting modifiable risk factors including periodontitis
is being recognized by the health industry. Cross-disciplinary efforts supported by high
quality research are needed to mitigate previously- and newly-defined barriers of care
integration and expedite development and implementation of integrated care models in
various practice settings. Implementation of quality monitoring in the dental setting will
support definition of the impact and efficacy of interventional clinical care models on
patient outcomes.
Provider Education
•

•

•

Bonabi M, Mohebbi SZ, Martinez-Mier EA, Thyvalikakath TP, Khami MR (2019).
Effectiveness of smart phone application use as continuing medical education method in
pediatric oral health care: a randomized trial. BMC Medical Education (2019) 19:431
https://doi.org/10.1186/s12909-019-1852-z At:
https://www.researchgate.net/publication/337434873_Effectiveness_of_smart_phone_
application_use_as_continuing_medical_education_method_in_pediatric_oral_health_c
are_a_randomized_trial
Jones JA, Snyder JJ, Gesko DS, Helgeson MJ (2017). Integrated Medical-Dental Delivery
Systems: Models in a Changing Environment and Their Implications for Dental Education. J
Dent Ed 81(9): eS21-eS29. DOI: https://doi.org/10.21815/JDE.017.029 At:
http://www.jdentaled.org/content/81/9/eS21
Pedersen AML (2016). Oral Infections and General Health: From Molecule to Chairside.
Springer-Nature. ISBN 978-3-319-25091-5 At:
https://www.springer.com/us/book/9783319250892?gclid=EAIaIQobChMIu4SD2OLN6Q
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IVSqOfCh3txwPHEAEYASABEgKXfPD_BwE Abstract: This book provides a wide-ranging
update on the associations between oral infections and general health. Detailed
consideration is given to the underlying mechanisms or pathways linking oral infections
to general health, including metastatic spread of infection from the oral cavity as a
result of transient bacteremia, metastatic injury from the effects of circulating oral
microbial toxins, and metastatic inflammation caused by immunological dysfunction
induced by oral microorganisms. The book also reviews the complex structure and
development of oral biofilms in health and disease, and the molecular tools that are
currently available for their analysis. The advantages and limitations of such techniques,
as well as their impact on the future of diagnostics, prevention and patient
management, are discussed.
Hein C, Schönwetter DJ, Iacapino AM (2011). Inclusion of Oral-Systemic Health in
Predoctoral/Undergraduate Curricula of Pharmacy, Nursing, and Medical Schools Around the
World: A Preliminary Study. J Dent Educ 75(9): 1187-1199. At:
https://www.ncbi.nlm.nih.gov/pubmed/21890848

Education and Appearance
•

Rosebush MS, Briody AN, Cordell KG (2019). Black and Brown: Non-neoplastic
Pigmentation of the Oral Mucosa. Head Neck Pathol 13(1): 47-55. doi: 10.1007/s12105018-0980-9 At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6405786/ Abstract:
Pregnancy and Birth

•

Padovan Figueiredo MGO, Takita SY, Ramos Dourado MR, de Souza Mendes H, de
Carvalho Nunes HR, Branco da Fonseca CR (2019). Periodontal disease: Repercussions in
pregnant women and newborn health—A cohort study. Plos ONE
https://doi.org/10.1371/journal.pone.0225036 At:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225036

Dental Hygiene
•

Gallie A (2019) Home use of interdental cleaning devices and toothbrushing and their
role in disease prevention. Evidence-Based Dentistry:103 - 104; doi: 10.1038/s41432019-0069-7 At: https://www.nature.com/articles/s41432-019-0069-7

Oral Health as Prevention
•

Coi SE, Sima C, Pandya A (2020). Impact of Treating Oral Disease on Preventing Vascular
Diseases: A Model-Based Cost-effectiveness Analysis of Periodontal Treatment Among Patients
With Type 2 Diabetes. Diabetes Care 43(3) : 563-571. DOI: https://doi.org/10.2337/dc191201 At: https://care.diabetesjournals.org/content/43/3/563.abstract Abstract:
OBJECTIVE Previous randomized trials found that treating periodontitis improved
glycemic control in patients with type 2 diabetes (T2D), thus lowering the risks of
developing T2D-related microvascular diseases and cardiovascular disease (CVD). Some
payers in the U.S. have started covering nonsurgical periodontal treatment for those
with chronic conditions, such as diabetes. We sought to identify the cost-effectiveness
of expanding periodontal treatment coverage among patients with T2D. - RESEARCH
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DESIGN AND METHODS A cost-effectiveness analysis was conducted to estimate
lifetime costs and health gains using a stochastic microsimulation model of oral health
conditions, T2D, T2D-related microvascular diseases, and CVD of the U.S. population.
Model parameters were obtained from the nationally representative National Health
and Nutrition Examination Survey (NHANES) (2009–2014) and randomized trials of
periodontal treatment among patients with T2D. - RESULTS Expanding periodontal
treatment coverage among patients with T2D and periodontitis would be expected to
avert tooth loss by 34.1% (95% CI −39.9, −26.5) and microvascular diseases by 20.5%
(95% CI −31.2, −9.1), 17.7% (95% CI −32.7, −4.7), and 18.4% (95% CI −34.5, −3.5) for
nephropathy, neuropathy, and retinopathy, respectively. Providing periodontal
treatment to the target population would be cost saving from a health care perspective
at a total net savings of $5,904 (95% CI −6,039, −5,769) with an estimated gain of 0.6
quality-adjusted life years per capita (95% CI 0.5, 0.6). - CONCLUSIONS Providing
nonsurgical periodontal treatment to patients with T2D and periodontitis would be
expected to significantly reduce tooth loss and T2D-related microvascular diseases via
improved glycemic control. Encouraging patients with T2D and poor oral health
conditions to receive periodontal treatment would improve health outcomes and still be
cost saving or cost-effective.
Oral Health Integration: Financial Implications
•

•

Choi SE, Simon L, Barrow JR, Palmer N, Basu S, Phillips (2020). Dental Practice
Integration into Primary Care: A Microsimulation of Financial Implications for Practices.
Int J Env Res Public Health 17(6): 2154. DOI: https://www.mdpi.com/16604601/17/6/2154 At: https://www.mdpi.com/1660-4601/17/6/2154 Description: Given
the widespread lack of access to dental care for many vulnerable Americans, there is a
growing realization that integrating dental and primary care may provide
comprehensive care. We sought to model the financial impact of integrating dental care
provision into a primary care practice. A microsimulation model was used to estimate
changes in net revenue per practice by simulating patient visits to a primary dental
practice within primary care practices, utilizing national survey and un-identified claims
data from a nationwide health insurance plan. The impact of potential changes in
utilization rates and payer distributions and hiring additional staff was also evaluated.
When dental care services were provided in the primary care setting, annual net
revenue changes per practice were− $92,053 (95% CI:− 93,054,− 91,052) in the first year
and $104,626 (95% CI: 103,315, 105,316) in subsequent years. Net revenue per annum
after the first year of integration remained positive as long as the overall utilization rates
decreased by less than 25%. In settings with a high proportion of publicly insured
patients, the net revenue change decreased but was still positive. Integrating primary
dental and primary care providers would be financially viable, but this viability depends
on demands of dental utilization and payer distributions
Foreman S, Kilsdonk J, Boggs K (2019), “Economics of Clinical Data Integration,” Chapter
15 in Acharya et al., eds. Integration of Medical and Dental Care and Patient Data, 2nd
ed., pp. 267-287.
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Medical-Dental Integration in Health Care Insurance
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•

Zivkovic N, Aldossri M, Gomaa N, Farmer JW, Singhal S, Quiñonez C, Ravaghi V (2020).
Providing dental insurance can positively impact oral health outcomes in Ontario. BMC
Heath Serv Res 20: 124. doi: 10.1186/s12913-020-4967-3 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7027064/ Abstract: Background
Universal coverage for dental care is a topical policy debate across Canada, but the
impact of dental insurance on improving oral health-related outcomes remains
empirically unexplored in this population. Methods We used data on individuals
12 years of age and older from the Canadian Community Health Survey 2013–2014 to
estimate the marginal effects (ME) of having dental insurance in Ontario, Canada’s most
populated province (n = 42,553 representing 11,682,112 Ontarians). ME were derived
from multi-variable logistic regression models for dental visiting behaviour and oral
health status outcomes. We also investigated the ME of insurance across income,
education and age subgroups. Results Having dental insurance increased the proportion
of participants who visited the dentist in the past year (56.6 to 79.4%, ME: 22.8, 95%
confidence interval (CI): 20.9–24.7) and who reported very good or excellent oral health
(48.3 to 57.9%, ME: 9.6, 95%CI: 7.6–11.5). Compared to the highest income group,
having dental insurance had a greater ME for the lowest income groups for dental
visiting behaviour: dental visit in the past 12 months (ME highest: 17.9; 95% CI: 15.9–
19.8 vs. ME lowest: 27.2; 95% CI: 25.0–29.3) and visiting a dentist only for emergencies
(ME highest: -11.5; 95% CI: − 13.2 to − 9.9 vs. ME lowest: -27.2; 95% CI: − 29.5 to − 24.8).
Conclusions Findings suggest that dental insurance is associated with improved dental
visiting behaviours and oral health status outcomes. Policymakers could consider
universal dental coverage as a means to support financially vulnerable populations and
to reduce oral health disparities between the rich and the poor. Keywords: Dental care,
Oral health, Insurance, Dental insurance, Dental utilization, Dental visits, Dental
outcomes, Privately financed care, Canada
Hinde W, Irving K, Naenen B, Nicholson T (West Monroe (n.d. prob. 2020)). Convergence
of Dental and Health Insurance Accelerates: As Competition from Health Insurers Heats
Up, Standalone Dental Payers Must Increase Efficiency and Find Their Unique Value
Proposition. At: https://www.westmonroepartners.com/perspectives/signatureresearch/convergence-dental-health-insurance-accelerates Summaries: A large
majority of executives representing dental and health plans believe a shift from
standalone dental is inevitable, the survey found. And while dental payers feel less
threatened by health plans than they did in 2018, health insurers say they are far more
interested in offering dental benefits than they were two years ago.
More health payers are offering adult dental benefits than ever before. The portion of
health payers offering adult benefits more than doubled to 48%, a strong sign that the
industry is moving toward convergence. Health executives now prefer to bundle dental
benefits with their health plans, but administer dental as a separate product, in a oneproduct, two-premium model.
Now is the time for dental plans to accept and prepare for convergence. The next steps
for dental plans involve positioning themselves strategically by optimizing internal
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processes and identifying a unique value proposition—such as reimbursement speed or
portal quality—that will contribute to success under convergence.
COVID-19 may slow down the rate of convergence, but the eventual shift is coming. The
COVID-19 pandemic is introducing uncertainty, as tens of millions of workers lose their
jobs, potentially leading to slumping insurance revenues and a shift from employersponsored to individual coverage. Regardless, we believe that the trend toward
convergence has enough momentum to continue and should remain a strategic priority
as the nation and world strive to recover.
Park H-J, Lee JH, Park S, Kim Tae-II (2018). Trends in the utilization of dental outpatient
services affected by the expansion of health care benefits in South Korea to include
scaling: a 6-year interrupted time-series study. J Periodontal Implant Sci 48(1) :3-11. doi:
10.5051/jpis.2018.48.1.3 At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5841265/
Summers BD, Gawande AA, Baicker K (2017). Health Insurance Coverage and Health —
What the Recent Evidence Tells Us. NEJM 377: 586-593. DOI: 10.1056/NEJMsb1706645
At: https://www.nejm.org/doi/full/10.1056/NEJMsb1706645
Park H-J, Lee JH, Park S, Kim Tae-II (2016). Changes in dental care access upon health
care benefit expansion to include scaling. J Periodontal Implant Sci 46(6):405-414. doi:
10.5051/jpis.2016.46.6.405 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5200866/
Vujicic M, Buchmueller T, Klein R (2016). Dental Care Presents The Highest Level Of
Financial Barriers, Compared To Other Types Of Health Care Services. Health Affairs
35(12): https://doi.org/10.1377/hlthaff.2016.0800 At:
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2016.0800 Summary: The
Affordable Care Act is improving access to and the affordability of a wide range of health
care services. While dental care for children is part of the law’s essential health benefits
and state Medicaid programs must cover it, coverage of dental care for adults is not
guaranteed. As a result, even with the recent health insurance expansion, many
Americans face financial barriers to receiving dental care that lead to unmet oral health
needs. Using data from the 2014 National Health Interview Survey, we analyzed
financial barriers to a wide range of health care services. We found that irrespective of
age, income level, and type of insurance, more people reported financial barriers to
receiving dental care, compared to any other type of health care. We discuss policy
options to address financial barriers to dental care, particularly for adults. Excerpt: Even
though the ACA does not have specific provisions that address adult dental care, it is
likely that the law has modestly increased dental coverage through two channels. First,
one provision allows young adults to remain on their parents’ private insurance plans
until age twenty-six. 9 While dental benefits were not subject to the provision, which
was implemented in September 2010, there is evidence of a “spillover” effect, and
access to dental care has improved among adults younger than twenty-six. 10
Uberoi N , Finegold K , Gee E . Health insurance coverage and the Affordable Care Act,
2010–2016 [Internet]. Washington (DC) : Department of Health and Human Services,
Office of the Assistant Secretary for Planning and Evaluation ; 2016 Mar 3 (ASPE Issue
Brief). At: https://aspe.hhs.gov/sites/default/files/pdf/187551/ACA2010-2016.pdf
Excerpt: The ACA’s essential health benefits package perpetuates the long-standing
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division between dental and other health care services by excluding dental coverage for
adults. It requires dental coverage for children, although implementing these provisions
has posed challenges. For example, because dental benefits are offered primarily as
stand-alone products, not as part of a medical plan, the purchase of dental benefits
cannot be enforced, and dental benefits are excluded from premium tax credit
calculations.
AHIP. https://www.ahip.org/medical-dental-integration-the-best-of-both-worlds-forconsumers-and-their-health-care-coverage/
https://www.aetna.com/insurance-producer/dental-plans-programs/dental-medicalintegration-program.html
https://news.aetna.com/news-releases/2009/05/aetnas-integrated-dental-medicalprogram-motivates-nearly-67000-medically-at-risk-individuals-to-seek-preventivedental-care/
https://www.aetna.com/insurance-producer/dental-plans-programs/dental-medicalintegration-program.html (DMI)
https://www.aacdp.com/docs/2015symposium/AmitAcharya.pdf
https://www.modernhealthcare.com/article/20170107/MAGAZINE/301079949/moving
-dental-health-into-primary-care
https://www.cigna.com/individuals-families/member-resources/oral-health-integrationprogram
https://www.businessinsurance.com/article/20070304/story/100021239/insurersintegrate-dental,-medical-benefits
https://www.bcbs.com/the-health-of-america/infographics/brush-dental-health
United Healthcare (2013). Medical Dental Integration Study. At:
https://www.uhc.com/content/dam/uhcdotcom/en/Private%20Label%20Administrator
s/100-12683%20Bridge2Health_Study_Dental_Final.pdf Reviewed at:
https://www.dentistryiq.com/dental-hygiene/clinicalhygiene/article/16354375/medical-dental-integration-study
https://www.healthcare.gov/coverage/dental-coverage/
https://www.ncbi.nlm.nih.gov/pubmed/21041549 and
https://www.scirp.org/(S(czeh2tfqyw2orz553k1w0r45))/reference/ReferencesPapers.as
px?ReferenceID=1866963
CISION PR Newswire (2018). https://www.prnewswire.com/news-releases/capitalbluecross-study-finds-preventive-dental-care-is-associated-with-lower-costs-for-thosewith-chronic-conditions-300737598.html Capital BlueCross Study Finds Preventive
Dental Care is Associated with Lower Costs for Those with Chronic Conditions.
Jeffcoat MK, Jeffcoat RL, Gladowski PA, et al. (2014) Impact of periodontal therapy on
general health: evidence from insurance data for five systemic conditions. Am J Prev
Med 47(2):166-174. doi: 10.1016/j.amepre.2014.04.001. Epub 2014 Jun 18. At:
https://www.ncbi.nlm.nih.gov/pubmed/24953519
Locker D, Maggirias J, Quiñonez C (2011). Income, dental insurance coverage, and
financial barriers to dental care among Canadian adults. J Public Health Dent 71(4): 327334. DOI: 10.1111/j.1752-7325.2011.00277.x At:
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https://pubmed.ncbi.nlm.nih.gov/22320291/ Abstract: Objectives: To explore the issue
of affordability in dental care by assessing associations between income, dental
insurance, and financial barriers to dental care in Canadian adults. Methods: Data were
collection from a national sample of adults 18 years and over using a telephone
interview survey based on random digit dialing. Questions were asked about household
income and dental insurance coverage along with three questions concerning cost
barriers to accessing dental care. These were: "In the past three years...has the cost of
dental care been a financial burden to you?...have you delayed or avoided going to a
dentist because of the cost?...have you been unable to have all of the treatment
recommended by your dentist because of the cost?" Results: The survey was completed
by 2,027 people, over half of which (56.0%) were covered by private dental insurance
and 4.9 percent by public dental programs. The remainder, 39.1 percent, paid for dental
care out-of-pocket. Only 19.3 percent of the lowest income group had private coverage
compared with 80.5 percent of the highest income group (P < 0.001). Half (48.2%)
responded positively to at least one of the three questions concerning cost barriers, and
14.8 percent responded positively to all three. Low income subjects (P < 0.001) and
those without dental insurance (P < 0.001) were most likely to report financial barriers
to care. While private dental insurance reduced financial barriers to dental care, it did
not entirely eliminate it, particularly for those with low incomes. Those reporting such
barriers visited the dentist less frequently and had poorer oral health outcomes after
controlling for the effects of income and insurance coverage. Conclusions: Canadian
adults report financial barriers to dental care, especially those of low income. These
barriers appear to have negative effects with respect to dental visiting and oral health
outcomes. For policy, appropriateness will be key, as clarity needs to be established in
terms of what constitutes actual need, and thus which dental services can then be
considered a public health response to affordability.
Bayat F, Vehkalahti MM, Zafarmand AH, Tala Heikki (2008). Impact of Insurance Scheme
on Adults’ Dental Check-Ups in a Developing Oral Health Care System. Eur J Dent 2: 3–
10. At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2633147/ Abstract: Objectives
To find out the relationship between dental insurance and demand for dental care, the
present study evaluated impact of insurance scheme on adults’ dental check-ups in a
developing oral health care system. Methods The target population included adults in
the city of Tehran where the only telecommunication company provides 90% of the 1.9
million households with a fixed telephone. Of the 1531 subjects who answered the
phone call, 224 were outside the target age (under 18), 67 said that they never had
visited a dentist, and 221 refused to respond, leaving 1019 subjects in the final sample.
Each interview lasted 15 minutes and was carried out using a structured questionnaire
with fixed and open-ended questions. Results 71% of the subjects reported having
dental insurance and 16% having visited a dentist for a check-up; 55%, more women
than men, reported having had a dental visit within the past 12 months. Conclusions
The present results revealed the positive relationship between insurance and demand
for dental care. Those having dental insurance were more likely to go to check-ups
despite their generally low rate found in this country with a developing oral health care
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system. In such countries, health insurance schemes should therefore include obligatory
regular dental check-ups to emphasize prevention-oriented dental care.
Corporate
•

Philips (2019). Mouth and Body: New Frontiers in Oral Health.
https://www.philips.com/a-w/about/news/archive/blogs/innovationmatters/20190424-mouth-and-body-new-frontiers-in-oral-healthcare.html

OH and Rheumatoid Arthritis or Psoriatic Arthritis (Autoimmune Conditions)
•

•
•

•

Lee YC, Jeong SJ, Eun Y-G, Song R, Oh IH (2020). Risk of autoimmune diseases in
recurrent aphthous ulcer patients: A nationwide population study. Oral Dis
doi:10.1111/odi.13659 At: https://onlinelibrary.wiley.com/doi/abs/10.1111/odi.13659
Abstract: Objective To estimate the risk of developing autoimmune disease in patients
diagnosed having recurrent aphthous stomatitis (RAS) through a nationwide population‐
based cohort study. Methods This study included two group of patients ’patients who
had three or more episodes with aphthae diagnosed from their physician (RAS group)
and a similar matched group of patients without aphthae (control group). Both groups
were collected within the period of 2005‐2007 from the Korean National Health
Insurances claims database. Non‐RAS cohort were matched after frequency matching.
The final enrolled subjects were observed during a follow‐up period from 2008 to 2015
and those who received autoimmune diseases diagnoses during follow‐up were
identified. The hazard ratio (HR) for developing autoimmune diseases was estimated.
Results A total of 4,637 patients with RAS and 4,637 controls were included. The risk of
overall autoimmune diseases was significantly increased in the RAS group. (adjusted HR
(aHR), 1.19) With regard to each disease entity, patients with RAS showed an increased
risk of Bechet’s disease (31.16), systemic lupus erythematous (SLE) (1.74), ankylosing
spondylitis (AS) (1.47), gout (1.47), Hashimoto thyroiditis(1.42), Graves’ disease (1.37).
and rheumatoid arthritis (RA) (1.19). Conclusion RAS like lesion may be an early sign of
systemic autoimmune disease, as it was associated with an increased risk of Graves’
disease, Hashimoto thyroiditis, SLE, AS, gout, RA, and Bechet’s disease from real world
data.
Busch M (2020). Mouth ulcers may be early sign of autoimmune disease. DrBicuspid. At:
https://www.drbicuspid.com/index.aspx?sec=nws&sub=rad&pag=dis&ItemID=327375
Erikssson K, Fei G, Ludmark A, Benchimol D, Lee L, Hu Y, Kats A, Saevarsdottir S, Catrina
AI, Klinge B, Andersson AF, Klaarskog L, Lundberg K, Jansson L, Yucel-Lidberg T (2019).
Periodontal Health and Oral Microbiota in Patients with Rheumatoid Arthritis. J Clin Med
8(5). Pii: E60. doi: 10.3390/jcm8050630 At:
https://www.ncbi.nlm.nih.gov/pubmed/31072030
Potempa J, Mydel P, Koziel J (2017). The Case for Periodontitis in the Pathogenesis of
Rheumatoid Arthritis. Nat Rev Rheumatol 13(10): 606-620. doi:
10.1038/nrrheum.2017.132. Epub 2017 Aug 24. At:
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https://pubmed.ncbi.nlm.nih.gov/28835673/ Abstract: Rheumatoid arthritis (RA), an
autoimmune disease that affects ∼1% of the human population, is driven by
autoantibodies that target modified self-epitopes, whereas ∼11% of the global adult
population are affected by severe chronic periodontitis, a disease in which the
commensal microflora on the tooth surface is replaced by a dysbiotic consortium of
bacteria that promote the chronic inflammatory destruction of periodontal tissue.
Despite differences in aetiology, RA and periodontitis are similar in terms of
pathogenesis; both diseases involve chronic inflammation fuelled by pro-inflammatory
cytokines, connective tissue breakdown and bone erosion. The two diseases also share
risk factors such as smoking and ageing, and have strong epidemiological, serological
and clinical associations. In light of the ground-breaking discovery that Porphyromonas
gingivalis, a pivotal periodontal pathogen, is the only human pathogen known to
express peptidylarginine deiminase, an enzyme that generates citrullinated epitopes
that are recognized by anti-citrullinated protein antibodies, a new paradigm is emerging.
In this Review, the clinical and experimental evidence supporting this paradigm is
discussed and the potential mechanisms involved in linking periodontitis to RA are
presented.
Skudutyte-Rysstad R, Slevolden EM, Hansen BF, Sandvik L, Ragnar-Preus HR (2014).
Association between moderate to severe psoriasis and periodontitis in a Scandinavian
population. BMC Oral Health 14: 139. Association between moderate to severe psoriasis
and periodontitis in a Scandinavian population. Published online 2014 Nov
26. doi: 10.1186/1472-6831-14-139 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4280688/ Abstract: Background The
aim of the present study was to compare the prevalence of periodontitis and alveolar
bone loss among individuals with psoriasis and a group of randomly selected controls.
Methods Fifty individuals with psoriasis and 121 controls completed a structured
questionnaire, and were examined clinically and radiographically. Oral examination
included numbers of missing teeth, probing pocket depth (PPD), clinical attachment
level (CAL), presence of dental plaque and bleeding on probing, as well as alveolar bone
loss from radiographs. Questionnaires requested information on age, gender, education,
dental care, smoking habits, general diseases and medicament use. For adjustment for
baseline differences between psoriasis individuals and controls the propensity score
based on gender, age and education was computed using multivariate logistic
regression. A subsample analysis for propensity score matched psoriasis individuals
(n = 50) and controls (n = 50) was performed. Results When compared with controls,
psoriasis individuals had significantly more missing teeth and more sites with plaque and
bleeding on probing. The prevalence of moderate and severe periodontitis was
significantly higher among psoriasis individuals (24%) compared to healthy controls
(10%). Similarly, 36% of psoriasis cases had one or more sites with radiographic bone
loss ≥3 mm, compared to 13% of controls. Logistic regression analysis showed that the
association between moderate/severe periodontitis and psoriasis remained statistically
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significant when adjusted for propensity score, but was attenuated when smoking was
entered into the model. The association between psoriasis and one or more sites with
bone loss ≥3 mm remained statistically significant when adjusted for propensity score
and smoking and regularity of dental visits. In the propensity score (age, gender and
education) matched sample (n = 100) psoriasis remained significantly associated with
moderate/severe periodontitis and radiographic bone loss. Conclusions Within the limits
of the present study, periodontitis and radiographic bone loss is more common among
patients with moderate/severe psoriasis compared with the general population. This
association remained significant after controlling for confounders.
Üstün K, Sezer U, Kısacık B. et al. (2013). Periodontal Disease in Patients with Psoriatic
Arthritis. Inflammation 36, 665–669 https://doi.org/10.1007/s10753-012-9590-y At:
https://link.springer.com/article/10.1007/s10753-012-9590-y Abstract: Rheumatological
diseases and periodontal disease are both characterized by dysregulation of the host
inflammatory response. The aim of this study was to determine the possible relationship
between periodontitis and psoriatic arthritis (PsA). Fifty-one adults with PsA (27 men
and 24 women; mean age 41.73 ± 11.27 years) and 50 age- and gender-balanced
systemically healthy control subjects participated in the study. Participants' periodontal
status as determined by probing pocket depth, clinical attachment loss (CAL), plaque
index, and gingival index was evaluated. The CAL levels of the PsA group were
significantly higher than those of the control group (p < 0.05) There were no statistically
significant differences in the frequency of periodontitis, probing pocket depth, plaque
index, or gingival index between the two groups. The results of the present study show
that periodontitis severity as determined by CAL was higher in the PsA group; therefore,
periodontal evaluation must be considered when PsA is diagnosed.
Bingham COIII, Moni M (2013). Periodontal disease and rheumatoid arthritis: the
evidence accumulates for complex pathobiologic interactions. Curr Opin Rheumatol
25(3): 345-353. doi: 10.1097/BOR.0b013e32835fb8ec At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4495574/
Corrêa JD, Fernandes GR, Calderaro DC, Souza Mendonça SM, Silva JM, Albiero ML,
Cunha FQ, Xiao E, Ferreira GA, Teixeira AL, Mukherjee C, Leys EJ, Silva TA, Graves DT
(2019). Oral microbial dysbiosis linked to worsened periodontal condition in rheumatoid
arthritis patients. Sci Rep 9, 8379 https://doi.org/10.1038/s41598-019-44674-6 At:
https://www.nature.com/articles/s41598-019-44674-6
Maresz KJ, Hellvard A, Sroka A, Adamowicz K, Bielecka E, Koziel J, Gawron K, Mizgalska
D, Marcinska KA, Benedyk M, Pyrc K, Quirke AM, Jonsson R, Alzabin S, Venables PJ,
Nguyen KA, Mydel P, Potempa J (2013). Porphyromonas gingivalis facilitates the
development and progression of destructive arthritis through its unique bacterial
peptidylarginine deiminase (PAD). PLoS Pathog 9(9):e1003627. doi:
10.1371/journal.ppat.1003627. Epub 2013 Sep 12.PMID: 24068934 At:
https://pubmed.ncbi.nlm.nih.gov/24068934/ Abstract: Rheumatoid arthritis and
periodontitis are two prevalent chronic inflammatory diseases in humans and are
associated with each other both clinically and epidemiologically. Recent findings suggest
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a causative link between periodontal infection and rheumatoid arthritis via bacteriadependent induction of a pathogenic autoimmune response to citrullinated epitopes.
Here we showed that infection with viable periodontal pathogen Porphyromonas
gingivalis strain W83 exacerbated collagen-induced arthritis (CIA) in a mouse model, as
manifested by earlier onset, accelerated progression and enhanced severity of the
disease, including significantly increased bone and cartilage destruction. The ability of P.
gingivalis to augment CIA was dependent on the expression of a unique P. gingivalis
peptidylarginine deiminase (PPAD), which converts arginine residues in proteins to
citrulline. Infection with wild type P. gingivalis was responsible for significantly
increased levels of autoantibodies to collagen type II and citrullinated epitopes as a
PPAD-null mutant did not elicit similar host response. High level of citrullinated proteins
was also detected at the site of infection with wild-type P. gingivalis. Together, these
results suggest bacterial PAD as the mechanistic link between P. gingivalis periodontal
infection and rheumatoid arthritis.
Stopping hair loss with good oral health (2007). Br Dent J 203: 671
https://doi.org/10.1038/bdj.2007.1177 There is a close relationship between dental
disease and hair loss, according to researchers from the Department of Stomatology at
the University of Granada, (UGR) Spain. Professors José Antonio Gil Montoya and
Antonio Cutando Soriano, advise visiting the dentist when patients notice the presence
of alopecia areata, or localised alopecia, a type of hair loss which has an unknown origin
but which is thought to be auto-immune in nature.
Gil Montoya JA, Cutando Soriano A, Jimenez Prat J. Alopecia areata of dental origin. Med
Oral. 2002;7(4):303-308. Abstract: The association of alopecia areata and infectious foci
of dental origin is relatively common, and may be explained by the autoimmune nature
of the disorder. We describe a case of alopecia areata with no apparent cause and that
was effectively resolved by eliminating a focalized dental infection via endodontic
treatment. The presence of common immune mediators in the pathogenesis of both
alopecia areata and dental infection could account for the dental origin of the hair loss.
In this sense, patients with localized alopecia should be subjected to careful exploration
of the oral cavity in search of possible dental infections.
Dunkin MA. Rheumatoid Arthritis and Gum Disease: Research suggests that taking care
of your teeth may be a good way to take care of your joints.
https://www.arthritis.org/living-with-arthritis/comorbidities/gum-disease/ra-and-gumdisease.php
https://www.deltadentalins.com/oral_health/rheumatoid-arthritis.html

Autoinflammatory Syndromes and OH
•

Scully C, Hodgson T, Lachmann H (2008). Auto-inflammatory syndromes and oral health.
Oral Dis 14(8): 690-699. doi: 10.1111/j.1601-0825.2008.01484.x. At:
https://www.ncbi.nlm.nih.gov/pubmed/19193198

Autoimmune Diseases and OH
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Keikkinen AM, Söder B, Söder P-Ö, Toppila-Salmi S, Meurman JH (2017). Autoimmune
Diseases and Oral Health: 30-Year Follow-Up of a Swedish Cohort. Dent J (Basel) 6(1). pii:
E1. doi: 10.3390/dj6010001. At: https://www.ncbi.nlm.nih.gov/pubmed/29563402

Oral/Systemic IoT
•

•
•

Liu M, Song J, Shuang S, Dong C, Brennan JD, Li Y (2014). A graphene-based biosensing
platform based on the release of DNA probes and rolling circle amplification. ACS Nano.
8(6):5564-73. doi: 10.1021/nn5007418. Epub 2014 Jun 5 doi: 10.1021/nn5007418 At :
https://www.ncbi.nlm.nih.gov/pubmed/24857187
Nanayakkara S, Zhou X, Spallek H (2019). Impact of big data on oral health outcomes.
Oral Dis. 25(5): 1245-1252 https://doi.org/10.1111/odi.13007 At:
https://onlinelibrary.wiley.com/doi/full/10.1111/odi.13007
Holzinger A, Dehmer M, Jurisica I (2014). Knowledge Discovery and interactive Data
Mining in Bioinformatics - State-of-the-Art, future challenges and research directions.
BMC Bioinformatics 2014, 15(Suppl 6):I1 DOI: 10.1186/1471-2105-15-S6-I1 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4140208/pdf/1471-2105-15-S6-I1.pdf

Integration Models
•

Treating patients with complex conditions. Br Dent J 228, 407–408 (2020).
https://doi.org/10.1038/s41415-020-1473-2 At:
https://pubmed.ncbi.nlm.nih.gov/32221432/
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Prasad M, Manjunath C, Murthy AK, Sampath A, Jaiswal S, Mohapatra A
(2019). Integration of oral health into primary health care: A systematic review. J Family
Med Prim Care 8(6): 18381845. doi: 10.4103/jfmpc.jfmpc_286_19 At: https://www.ncbi.nlm.nih.gov/pmc/articles
/PMC6618181/
Torres-Urquidy MH, Powell V, Geist S-MRY, Mishra S, Chaudhari M, Allen M (2019).
“Health Information Technology Considerations of Medical and Dental Data
Integration,“ Chapter 11, Acharya A, et al., eds., Integration of Medical and Dental Care
and Patient Data, 2nd Ed., Springer-Nature, pp. 155-206.
Gondlach C, Catteau C, Hennequin M, Faulks D (2019). Evaluation of a Care Coordination
Initiative in Improving Access to Dental Care for Persons with Disability. Int J Environ Res
Public Health 16(15): 2753. Published online 2019 Aug 1. doi: 10.3390/ijerph16152753
At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6696062/ Abstract: In French law,
the state is responsible for ensuring equal access to health care for people with
disabilities. No system exists within dentistry to guarantee this—there are no salaried
public service workers, over 85% of dentists work in general practice, and hospital
dentistry is poorly developed. Public funding is available for care coordination initiatives
termed “Health Networks”. The objective of this study is to report on an internal
evaluation of the Réseau Santé Bucco-Dentaire et Handicap de la région Rhône-Alpes
(RSBDH), a Health Network coordinating dentistry for persons with disability in the
Rhône-Alpes region, and to discuss the French model of Health Networks as a response
to improve access to care. Existing governmental guidelines for the evaluation of
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Networks were adapted for the RSBDH. The RSBDH coordinated dentists to ensure
screening, prevention, and treatment for 3219 persons with disability in 2015. Identified
strengths included the identification of vulnerable persons, improved access to
treatment and collaboration with primary care services. Weaknesses included training
of professionals, continuity of care, information sharing, and stakeholder participation.
In 2015, the cost was €501 per patient. This model raises major issues of cost, training,
equity, and quality of care within special care dentistry. This discussion is relevant to
many countries where models of service provision are currently being developed.
Harnagea H, Lamothe L, Couturier Y, Esfandiari S, Voyer R, Charbonneau, Emami E
(2018). From theoretical concepts to policies and applied programmes: the landscape of
integration of oral health in primary care. BMC Oral Health 18(23): 1-12. Harnagea et al.
BMC Oral Health (2018) 18:23 https://doi.org/10.1186/s12903-018-0484-8 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5815219/pdf/12903_2018_Article_484
.pdf
McKernan SC, Kuthy RA, Reynolds JC, Tuggle L, García DT (2018). Medical-Dental
Integration in Public Health Settings: An Environmental Scan. At:
http://ppc.uiowa.edu/sites/default/files/ced_environmental_scan.pdf Executive
Summary: Noncommunicable chronic diseases (NCDs) account for almost 90% of total
deaths in the United States. The four most common NCDs—cardiovascular diseases,
diabetes, cancers, and chronic respiratory diseases—share common risk factors,
including cigarette use, alcohol use, and dietary behaviors associated with obesity and
elevated blood sugar. The most common oral diseases—dental caries, periodontal
disease, and oral cancer—also share these same risk factors. A coordinated approach to
primary prevention, the “common risk factor approach,” argues that coordinated
primary prevention of oral and systemic diseases will reduce programmatic costs, and
increase efficiency and effectiveness. However, use and evaluation of this coordinated
approach in primary prevention activities in the United States has not been well
documented. This report describes the results of an environmental scan to identify,
categorize, and describe examples of medical-dental integration in US public health
settings. Findings are intended to inform public health officials and other stakeholders
about existing programs and policies that encourage coordination and integration.
Conclusion: Public health activities targeting oral health and chronic diseases operate at
multiple levels, including public policy, community-level campaigns, health care delivery
systems, and clinical interventions. Well-developed efforts were especially noted for
environmental approaches targeting sugar-sweetened beverage consumption, statelevel efforts targeting tobacco use and oral cancer, and co-location of medical and
dental services. The lack of robust evaluation and effectiveness data surrounding most
of the activities described in this report may hamper widespread implementation,
sustainability, and stakeholder support.
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Acharya A (2016). Marshfield Clinic Health System: Integrated Care Case Study. J Calif
Dent Assoc. 2016;44(3):177–181. https://www.ncbi.nlm.nih.gov/pubmed/27044239 See
also: https://www.cda.org/Portals/0/journal/journal_032016.pdf
Cadoret A, Rainchuso L, Olson R, Dominick C (2016). Investigation of the Beliefs and
Experiences of Key Stakeholders in Massachusetts Related to Medical/Dental
Integration Programs and Practices. DOI: 10.7710/2159-1253.1126 At:
https://www.researchgate.net/publication/317150905_Investigation_of_the_Beliefs_an
d_Experiences_of_Key_Stakeholders_in_Massachusetts_Related_to_MedicalDental_Integrat
ion_Programs_and_Practices/references Abstract: INTRODUCTION Oral health care
access for vulnerable populations is an important public health issue in America, and is
becoming a priority for discussion among policy makers, health care educational
institutions, providers, and a segment of the public at large. Improving overall health
outcomes requires a collaborative effort and innovative approaches that address
education, delivery, and financing of oral health care. The purpose of this study was to
investigate Massachusetts’ key informants’ knowledge and experience regarding
development and implementation of medical/dental integration practices, including
recognized barriers and possible solutions for integration enhancement. METHODS This
phenomenological, qualitative study used a criterion-based sampling method to choose
key informants considered experts in medical/dental integration. An interview guide
including demographic and exploratory questions was used to conduct in-depth
interviews. Thematic analysis occurred via identification of patterns, and emergent
themes. RESULTS Data saturation occurred with eight (n=8) key informant interviews.
The majority of participants argued the greatest barrier to integration is the needed
cultural shift in health care practices. Informants believed an integration relationship
must occur at the individual practice level to ease the process. Informants consistently
reported that although integration is arduous, it can be accomplished using a structural
approach. DISCUSSION Much of the literature discusses established medical/dental
integration programs. This study identified how key informants are currently developing
or implementing medical/dental integration programs either in academia or through
continuing education. CONCLUSION The findings suggests that the implications for
interprofessional practice are expanding and an important component to future
healthcare.
Gesko D (2016). Health Partners: Integrated Care Case Study J Calif Dent Assoc. 44(3):
186-189. https://www.ncbi.nlm.nih.gov/pubmed/27044241
Taflinger K, West E, Sunderhaus J, Hilton IV (2016). Health Partners of Western Ohio:
Integrated Care Case Study. https://www.ncbi.nlm.nih.gov/pubmed/27044240
Abstract: Health centers are unique health care delivery organizations in which multiple
disciplines, such as primary care, dental, behavioral health, pharmacy, podiatry,
optometry and alternative medicine, are often located at the same site. Because of this
characteristic, many health centers have developed systems of integrated care. This
paper describes the characteristics of health centers and highlights the integrated
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health care delivery system of one early adopter health center, Health Partners of
Western Ohio.
Jones JA, Snyder JJ, Gesko DS, Helgeson MJ (2017). Integrated Medical-Dental Delivery
Systems: Models in a Changing Environment and Their Implications for Dental Education. J
Dent Ed 81(9): eS21-eS29. DOI: https://doi.org/10.21815/JDE.017.029 At:
http://www.jdentaled.org/content/jde/81/9/eS21.full.pdf
Maxey HL, Weaver DL (2016). Oral Health and Primary Care: Exploring Integration
Models and Their Implications for Dental Hygiene Practice. International Journal of
Evidence-Based Practice for the Dental Hygienist, 2(3), 196–202. DOI: 10.11607/ebh.74
At: https://scholarworks.iupui.edu/handle/1805/11175 Link:
http://hdl.handle.net/1805/11175 Abstract: Background: Historically, the oral health care
system has been separated both administratively and clinically from the larger health
care delivery system. Despite this historical separation, providing oral health care
services lies within the scope of all health care professionals' practices. Current efforts
to shift the compartmentalized American health care system to a total patient care
model provide an opportunity to integrate oral health care with primary care in order to
improve the population's oral health. This article seeks to acquaint dental hygienists, the
oral health care professionals focused on disease prevention, with new and emerging
models of oral health care delivery and interprofessional collaborative practice in the
hope that they soon will participate in and expand the implementation of these practice
models. Methods: This study focused on five health centers, all of which have been
identified as organizational leaders in the development and implementation of models
designed to support the integration of oral health care with primary care. Quantitative
information on each health center was derived from annual reports submitted to the
Uniform Data System (UDS) and information on the integration models was obtained
through structured key informant interviews. Results: Each organization has
incorporated oral health risk assessment, clinical assessments, education, preventive
interventions, and dental care coordination into primary care services. One organization
provides oral health care as part of its outreach services and programs. The health care
team members involved in integration vary. Some of the health centers primarily call on
doctors to implement integration of oral health care while others employ dental
hygienists, nurses, medical assistants, and outreach team members. Interprofessional
collaboration was observed in each organization but took on different forms.
Conclusions: Although their methods of integrating oral health care with primary care
differed, the five health centers described in this study successfully used integration to
improve the delivery of oral health care services to their patients. All of these
organizations placed a high value on interprofessional collaboration regardless of the
particular collaborative model employed and identified a champion tasked with
overseeing the improvement of oral health care delivery.
Anders PL, Antonson DE, Hatton MN, Austin-Ketch T, Papalham P, Zinnerstrom KH,
Campbell-Heider N (2015). Incorporating Standardized Patients Into an Interprofessional
Oral-Systemic Health Practicum. J Nurse Practit 11(4): e29-e35.
https://doi.org/10.1016/j.nurpra.2015.01.035 At:
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https://www.sciencedirect.com/science/article/abs/pii/S1555415515001336#!
Abstract: Poor oral health and dental disease are major public health problems that are,
in many cases, directly or indirectly linked with chronic conditions. Interprofessional
collaborative teams are a way to address this problem. In this study we describe the
development of an interprofessional education and interprofessional collaborative
practice endeavor utilizing standardized patients to teach and evaluate clinical
competencies in oral-systemic health and interprofessional collaborative practice
settings. This pilot project paired family nurse practitioner students with student
dentists to enhance the education of both groups. Standardized patients provided a safe
and supervised environment to provide performance feedback and formatively evaluate
student performance.
Dolce MC, Aghazadeh-Sanai N, Mohammed S, Fulmer TT (2014). Integrating Oral Health
into the Interdisciplinary Health Sciences Curriculum. Dental Clinics of North America
58(4). DOI: 10.1016/j.cden.2014.07.002 At:
https://www.researchgate.net/publication/264385795_Integrating_Oral_Health_into_t
he_Interdisciplinary_Health_Sciences_Curriculum Abstract: Oral health inequities for
older adults warrant new models of interprofessional education and collaborative
practice. The Innovations in Interprofessional Oral Health: Technology, Instruction,
Practice and Service curricular model at Bouvé College of Health Sciences aims to
transform health professions education and primary care practice to meet global and
local oral health challenges. Innovations in simulation and experiential learning help to
advance interprofessional education and integrate oral health care as an essential
component of comprehensive primary health care. The Program of All-Inclusive Care for
the Elderly clinic is an exemplary model of patient-centeredness and interprofessional
collaborative practice for addressing unmet oral health needs of its patient population.
SAMHSA HRSA Center for Integrated Health Solutions. (2013). A Standard Framework
for Levels of Integrated Healthcare and Update Throughout the Document. At:
http://medicaldentalintegration.org/wpcontent/uploads/2017/10/A_Standard_Framework_for_Levels_.pdf
Geist SM, Geist JR (2008). Improvement in medical consultation responses with a
structured request form. J Dent Educ 72(5): 553-561. At:
https://www.ncbi.nlm.nih.gov/pubmed/18451078 and
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.0022-0337.2008.72.5.tb04519.x
Abstract: Physicians often do not provide adequate information regarding patients’
medical conditions when presented with consultation requests (CR) generated by dental
students and their instructors about the students’ patients. We hypothesized that a
structured CR form, which requests specific information by providing a checklist and/or
closed‐ended questions for physicians to answer, would lead to better communication
and improved responses. We also hypothesized that providing in‐service education to
clinical faculty on the conditions that require and don't require CRs would reduce the
number of unwarranted CRs sent to physicians. We assessed the responses obtained
with the new form and compared them to findings over a similar period using our older,
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unstructured CR forms. We also evaluated the numbers of CRs written unnecessarily
during both time periods. Improvements in the appropriateness of information provided
by physicians were noted with the new CR forms for diabetes mellitus, hypertension,
heart murmur, and anticoagulant therapy. The number of CRs written for conditions
that did not need a consultation was approximately the same after provision of
instruction as before. We conclude that structured CR forms improve the flow of
information between dentists and physicians and should enhance student knowledge
and skills in soliciting relevant information. Greater efforts must be taken to inform
clinical faculty about the indications for CRs.
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medicine, less research has focused on adoption rates and factors contributing to the
adoption of electronic dental records (EDRs) and certified electronic health records
(EHRs) in the field of dentistry. We ran two multivariate models on EDR adoption and
certification-capable EHR adoption to determine environmental and organizational
factors associated with adoption. Methods: We conducted telephone survey of a 10item questionnaire using disproportionate stratified sampling procedure of 149 dental
clinics in Tennessee in 2017 measuring adoption of dental information technology (IT)
(EDRs and certification-capable EHRs) and practice characteristics, including region,
rurality, specialty, and practice size. We used binomial logistic regression models to
determine associations of adoption with predictor variables. Results: A total of 77% of
surveyed dental clinics in Tennessee had adopted some type of EDR system. When the
definitions of certification capable were applied, the adoption rates in dental clinics
dropped to 58%. A binomial logistic regression model for the effects of rurality,
specialization, and practice size on the likelihood that a clinic would adopt an EHR
product was statistically significant (chi-square (3) = 12.41, p = 0.0061). Of the three
predictor variables, specialization and practice size were significant: Odds of adopting an
EHR is 67% lower for specialists than for general dentists; and clinics with two or more
practicing dentists were associated with a much greater likelihood of adopting an EHRcapable system (adjusted odds ratio = 3.09, p = 0.009). Conclusion: Findings from this
study indicate moderate to high levels of overall dental IT adoption. However, adoption
rates in dental clinics do remain lower than those observed in office-based physician
practices in medicine. Specialization and practice size were significant predictors of EHRcapable system adoption. Efforts to increase EHR adoption in dentistry should be
mindful of potential disparities in smaller practices and between dental specialties and
generalists.
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were subsequently analyzed using pixel-wise methods for a case/control study of
patients with a history of diabetes. We detected statistically significant clusters of pixels
that demarcated anatomical hotspots specific to the diabetic patients

OH+CVD
•
•
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Patient Safety
•

•

Kalendarian E, Obadan-Udoh E, Yansane A, Hebbali N, Delattre V, Kookal KK, Tokede O,
White JM, Walji M (2018). Feasibility of Electronic Health Record–Based Triggers in
Detecting Dental Adverse Events. DOI: 10.1055/s-0038-1668088 Appl Clin Inf 9(3):646653. At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6105337/
Walji MF, Yansane A, Hebbali N, Ibarra Noriega AM, Kookal KK, Tungare S, Kent K,
McPharlin A, Delattre V (2019). Finding Dental Harm to Patients through Electronic
Health Record–Based Triggers. DOI: 10.1177/2380084419892550. JDR Clin Trans Res

2020/10/26 - Page 105 of 143

•

Bailey E, Tickle M, Campbell S (2014). Patient safety in primary care dentistry: where are
we now? Brit Dent J 217:339-344. https://www.nature.com/articles/sj.bdj.2014.857

Odontogenic
•
•

Barry JY, Le CH, Baumann J, Shinker L, Chiu AG, Chang EH (2016). Endoscopic Resection
of Maxillary Sinus KCOTs. Laryngoscope 126: 2216-2219. doi: 10.1002/lary.25920.
Maxfield AZ, Chen TT, Scopel TF, Engle R, Piastro K, Butrymowicz A, Kenning T, PinheiroNeto CD (2015). Transnasal endoscopic medial maxillary sinus wall transposition with
preservation of structures. Laryngoscope. 2016 Jul;126(7):1504-9. doi:
10.1002/lary.25832. Epub 2015 Dec 21. At:
https://www.ncbi.nlm.nih.gov/pubmed/26692367

Renal Disease and OH
•

Nylund KM, Meurman JH, Heikkinen AM, Furuholm JO, Ortiz F, Ruokonen HM (2018).
Oral health in patients with renal disease: a longitudinal study from predialysis to kidney
transplantation. Clin Oral Investig 22(1): 339-347. doi: 10.1007/s00784-017-2118-y.
Epub 2017 Apr 20 At: https://www.ncbi.nlm.nih.gov/pubmed/28424878

OPMDs
•

Tadakamadla J, Kumar S, Lalloo R, Johnson NW (2017) Qualitative analysis of the impact
of Oral Potentially Malignant Disorders on daily life activities. PLoS ONE 12(4):
e0175531. https://doi.org/10.1371/journal.pone.0175531 (Oral Leukoplakia, Oral
submucous fibrosis and Oral Lichen Planus)

Popular
•

•

Crouch M (2019). Eight Surprising Things That Increase Your Chance of Stroke:
Researchers are finding some lesser-known factors are major cardiovascular risks. AARP.
At: https://www.aarp.org/health/conditions-treatments/info-2019/cardiovascular-riskfactors.html?cmp=EMC-DSO-NLC-RSS---CTRL-112219-P14184988&ET_CID=4184988&ET_RID=7757517&encparam=Z4i%2blLtyY7dtXoinE4InWQ
%3d%3d
Zimmerman N (2019). Could Decreasing Inflammation be the Cure for Everything?
Researchers have linked INFLAMMATION to nearly every critical disease of aging.
Reduce it now, and you can clear a path to a happier, healthier, longer life.
AARP.org/Bulletin. November 2019. pp. 11-12, 14, 16, 18. At:
https://www.aarp.org/health/conditions-treatments/info-2019/lowering-inflammationto-improve-health.html

Brazil
•

Rodrigues dos Reis CM, Gonzaga de Matta-Mochada AT, Laro de Amaral JH, Furquim
Wernick MA, Guimarães de Abreu MH (2015). Describing the Primary Care Actions of
Oral Health Teams in Brazil. Int J Environ Res Public Health 12(1): 667-678. doi:
10.3390/ijerph120100667 At : https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4306885/

2020/10/26 - Page 106 of 143
•

Neves M, Giordani JMdA, Feria AA, Hugo FN (2017). Primary Care Dentistry in Brazil: From

Prevention to Comprehensive Care. J Ambul Care Manage 40(2 Suppl): S35-S48. doi:

10.1097/JAC.0000000000000186 At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5338883/

•

Santos TP, Matta Machado ATG, Abreu MHNG, Martins RC (2019) What we know about
management and organisation of primary dental care in Brazil. PLoS ONE 14(4): e0215429.
https:// doi.org/10.1371/journal.pone.0215429 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6472765/pdf/pone.0215429.pdf

•

Junqueira SR, Pannuti CM, Rode SdM (2008). Oral Health in Brazil - Part I: public oral
health policies. Braz oral res 22(1). doi: 10.1590/S1806-83242008000500003
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1806-83242008000500003
Pucca Junior GA, Costa J-FR, Chagas LdD, Silvestre RM (2009). Oral health policies in
Brazil. Braz oral res 32(suppl 1): 9-16. At: http://dx.doi.org/10.1590/S180683242009000500003

•

Deutschland und Österreich
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Eine Integrative Zahnmedizin ist Teil der Humanmedizin. Die klassisch gelehrte
Zahnmedizin wird in ihren Fächern um komplementärmedizinische Verfahren ergänzt.
Das Kauorgan ist anatomisch, morphologisch, physiologisch und unter meridian- und
regulationsdiagnostischen Aspekten als Teil des Gesamtorganismus zu betrachten. Ein
zahnärztliches Meridianscreening ist Teil der Traditionellen Chinesischen Medizin (TCM),
Regulationsmedizin eine andere Interpretation bekannter Physiologie. Verfahren der
Traditionellen Europäischen Medizin und psychosoziale Kompetenzen bedürfen
ebenfalls der Integration.
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•
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Die Bedeutung der Zahnmedizin in der Medizin (2002). https://www.zmonline.de/archiv/2002/09/politik/die-bedeutung-der-zahnmedizin-in-der-medizin/
Brauckhoff G, Kocher T, Holtfreter B, Bernhardt O, Splieth C, Biffar R, Saß A-C (2009).
Mundgesundheit. Gesundheitsberichterstattung des Bundes, Heft 47. Robert Koch
Institut Berlin. At:
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Yüksekogul N, Bronsch T, Heinze O (2015). Die Rolle von Integrating the Healthcare
Enterprise (IHE) in der Telemedizin. Bundesgesundheitsbl 58:1086-1093 DOI
10.1007/s00103-015-2226-2 At: https://link.springer.com/article/10.1007/s00103-0152226-2

Veterinary Care
•

x
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http://www.nationaloralhealthconference.com/docs/presentations/2014/0429/Dori%20Bingham.pdf
https://www.ahip.org/medical-dental-integration-the-best-of-both-worlds-forconsumers-and-their-health-care-coverage/
https://www.ahip.org/interview-dental-health-and-chronic-disease/
Capital BlueCross Study Finds Preventive Dental Care Is Associated with Lower Costs for
Those with Chronic Conditions https://www.prnewswire.com/news-releases/capitalbluecross-study-finds-preventive-dental-care-is-associated-with-lower-costs-for-thosewith-chronic-conditions-300737598.html

Oral Health and Behavioral Health
•

•

Quantin C, Denis F, Goueslard K, Parades FS, Amador G, Rusch E, Bertraud V (2020). Oral
health treatment habits of people with schizophrenia in France: A retrospective cohort
study. PLoS ONE 15(3):e0229946 DOI: 10.1371/journal.pone.0229946 At:
https://www.researchgate.net/publication/339811493_Oral_health_treatment_habits_
of_people_with_schizophrenia_in_France_A_retrospective_cohort_study Objective: To
identify the differences between persons with schizophrenia (PWS) and general
population in France in terms of oral health treatment (tooth scaling, dental treatment
and tooth extraction) and the factors associated with these differences. Methods This
retrospective cohort study included PWS identified from a representative sample of
1/97th of the French population (general sample of beneficiaries). PWS were identified
from 2014 data by an algorithm that included: F2 diagnostic codes in the register of
long-term diseases in 2014 AND {(at least three deliveries of antipsychotics in 2014) OR
(F20 diagnostic codes as a main or associated diagnosis in hospital discharge abstracts in
2012 or 2013 (hospital data for medicine, surgery and obstetrics)}. Follow-up dental care
was explored for all people over a period of 3 years (2014 to 2017). Results In 2014,
580,219 persons older than 15 years were identified from the 96 metropolitan
departments in France; 2,213 were PWS (0.4%). Fewer PWS were found along a
diagonal line from north-east to south-west France, and the highest numbers were
located in urban departments. PWS were more often male (58.6% vs 48.7%, p<0.001).
They were less likely to have had tooth scaling but more likely to have undergone a
dental extraction. In one third of departments, more than 50% of PWS had at least one
tooth scaling over a three-year period; the rate of dental extraction in these
departments ranged from 6 to 23%. Then, a quarter of the departments in which 40 to
100% of PWS had had at least one dental extraction (2/8) presented a rate of tooth
scaling ranging from 0 to 28% over the study period. Conclusions Compared with the
general population, PWS were less likely to have had tooth scaling and dental treatment
but more likely to have undergone dental extraction.
Makkar H, Reynolds MA, Wadhawan A, Dagdag A, Merchant AT, Postolache TT (2019).
Periodontal, metabolic, and cardiovascular disease: Exploring the role of inflammation
and mental health. Pteridines 29(1): 124–163. Published online 2018 Nov
13. doi: 10.1515/pteridines-2018-0013 At:
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6350811/ Abstract: Previous evidence
connects periodontal disease, a modifiable condition affecting a majority of Americans,
with metabolic and cardiovascular morbidity and mortality. This review focuses on the
likely mediation of these associations by immune activation and their potential
interactions with mental illness. Future longitudinal, and ideally interventional studies,
should focus on reciprocal interactions and cascading effects, as well as points for
effective preventative and therapeutic interventions across diagnostic domains to
reduce morbidity, mortality and improve quality of life.
Bartold PM (2018). Lifestyle and periodontitis: The emergence of personalized
periodontics. JCDA 75(5). https://doi.org/10.1111/prd.12237 At: http://www.cdaadc.ca/jcda/vol-75/issue-5/329.pdf
Iacopino AM (2009). Relationship Between Stress, Depression and Periodontal Disease:
Surveillance Spotlight: Current Concepts in Oral–Systemic Health. J Canad Dent Assoc
75(5). At: https://cda-adc.ca/jcda/vol-75/issue-5/329.pdf
Salazar CR (2013). The Role of Stress in Periodontal Disease Progression in Older Adults.
Postdoc J 1(11): 15–26. doi:10.14304/SURYA.JPR.V1N11.3.
Hilgert JB, Hugo FN, Bandeira DR, Bozzetti MC (2006). Stress, cortisol, and periodontitis
in a population aged 50 years and over. J Dent Res 85(4):324–8.
Ng SK, Keung Leung W (2006). A community study on the relationship between stress,
coping, affective dispositions and periodontal attachment loss. Community Dent Oral
Epidemiol 34(4):252–66.
Peruzzo DC, Benatti BB, Ambrosano GM, Nogueira-Filho GR, Sallum EA, Casati MZ, and others
(2007). A systematic review of stress and psychological factors as possible risk factors for
periodontal disease. J Periodontol 78(8):1491–504.

Rosania AE, Low KG, McCormick CM, Rosania DA (2009). Stress, depression, cortisol, and
periodontal disease. J Periodontol 80(2):260–6.
Irwin M, Patterson T, Smith TL, Caldwell C, Brown SA, Gillin JC, and others (1990).
Reduction of immune function in life stress and depression. Biol Psychiatry 27(1):22–30.
6. Glassman AH, Miller GE. Where there is depression, there is inflammation...
sometimes! Biol Psychiatry 2007; 62(4):280–1

Population Health and OH
•

•
•

Bresnick J (2018). Preventive Dental Care Associated with Fewer ED, Hospital Visits:
Treating dental care like a population health management issue may help reduce
avoidable ED visits and hospitalizations. https://healthitanalytics.com/news/preventivedental-care-associated-with-fewer-ed-hospital-visits
Gould K, Johnson L (2018). Dental Health and Well-Being: A Population Health Approach.
Interdisciplinary Assoc for Population Health Science (IAPHS). At: https://iaphs.org/dentalhealth-well-population-health-approach/
Towers S (2017). Why Connect Dental Data to Population Health? At:
https://www.ahip.org/why-connect-dental-data-to-population-health/
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Bresnick J (2016). Dental care is the missing piece of population health management:
Dental care often falls by the wayside for high-risk patients, but better integration with
existing population health management programs could improve outcomes.
https://healthitanalytics.com/news/dental-care-is-the-missing-piece-of-populationhealth-management
Hummel J, Phillips KE (2016). A Population Health Management Approach to Oral
Health. J Calif Dent Assoc 44(3): 167-172.
https://www.ncbi.nlm.nih.gov/pubmed/27044237 At:
https://www.cda.org/Portals/0/journal/journal_032016.pdf Abstract: Clinical outcomes
have been shown to be better, and total costs lower, when patients with chronic illness
such as diabetes are managed using a population health strategy in a primary care
setting that includes structured coordination of care with specialty services. This
"population health management approach" offers a promising new vision for addressing
oral disease as a chronic illness through a collaborative partnership between primary
care teams and dental professionals.

Dental Patient Data and Research
•

Liu K, Acharya A, Alai S, Schleyer TH (2013). Using Electronic Dental Record Data for
Research: A Data-mapping Study. J Dent Res 92(7 Suppl): S90-S96.
doi: 10.1177/0022034513487560 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706179/ Abstract: Anecdotal
evidence suggests that, during the clinical care process, many dental practices record
some data that are also collected in dental practice based research network (PBRN)
studies. Since the use of existing, electronically stored data for research has multiple
benefits, we investigated the overlap between research data fields used in dental PBRN
studies and clinical data fields typically found in general dental records. We mapped 734
unique data elements from the Dental Information Model (DIM) to 2,487 Common Data
Elements (CDE) curated by the NIDCR’s PBRNs in the Cancer Data Standards Registry and
Repository (caDSR). Thirty-three percent of the DIM data elements matched at least one
CDE completely and 9% partially, translating to about 9% and 2%, respectively, of all
data elements used in PBRN studies. The most frequently used CDEs found in the DIM
included data about dental anatomy, medications, and items such as oral biopsy and
caries. Our study shows that a non-trivial number of data elements in general dental
records can be mapped either completely or partially to data fields in research studies.
Further studies should investigate the feasibility of electronic clinical data for research
purposes.

Multimorbidity and Oral Health, Epidemiology, Continuity of Care, Defining Chronic Illness
•

Gill B, Harris A, Tredwin C, Gill P (2020). Multimorbidity and oral health: need for new
models of care. Fam Med Community Health 8(4): e000387 DOI 10.1136/fmch-2020000387. At: https://pubmed.ncbi.nlm.nih.gov/32962988/ Abstract: Multimorbidity is
defined as patients living with two or more chronic health conditions. The prevalence of
multimorbidity is increasing, driven by the ageing population, and represents a major
challenge to all healthcare systems because these patients are heavy users of services.
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The link with oral health is growing although there is need for further robust evidence.
There is also need for new models of care to address oral health in patients with
multimorbidity.
Watt R, Serban S (2020). Multimorbidity: a challenge and opportunity for the dental
profession. Br Dent J 229: 282–286. DOI: https://doi.org/10.1038/s41415-020-2056-y At:
https://www.nature.com/articles/s41415-020-2056y?utm_source=bdj_etoc&utm_medium=email&utm_campaign=toc_41415_229_5&utm
_content=20200914&sap-outboundid=C039E9A59D512CE799FFFDCB03A2898A4CE80009 Abstract: Multimorbidity (the
coexistence of two or more chronic conditions) is common, is likely to be on the
increase and has a major impact on quality of life, increased risk of mortality, and
significant financial costs to the health and social care system. Multimorbidity is strongly
associated with increasing age and is also directly linked to socioeconomic status. A
substantial body of scientific evidence has shown an association between specific oral
diseases and a range of other health conditions. Less is known, however, about the
inter-relationships between oral diseases and multiple other health conditions. As
multimorbidity is increasingly becoming the norm, rather than the exception, a
profound shift is now needed in the training of oral health professionals, and the
practice and delivery of dental care. A more integrated and coordinated approach to
training and care is needed, which will require radical system-level reform and redesign
of how health and dental services are commissioned, delivered and financed. Truly
multidisciplinary teamwork requires system reform to facilitate effective joint working.
The pattern of disease in society is changing and the dental profession needs to respond
accordingly.
Azañeda D, Chambergo-Michilot D, Hernández-Vásquez V (2020). Associations between
chronic conditions and oral health services utilization in older Peruvian adults: a
pooled analysis of the Demographic and Health Survey 2015-2017. Epidemiol Health
42: e2020023. DOI: https://doi.org/10.4178/epih.e2020023 At: https://www.eepih.org/journal/view.php?number=1084 Abstract: Objectives: This study was
conducted to investigate the associations between chronic conditions (CCs) and oral
health services utilization (OHSU) within the previous 6 months in older Peruvian
adults (defined as those 60 years of age or more according to Peruvian law).
Methods: An analytical cross-sectional study was performed based on the 2015-2017
Peruvian Demographic and Family Health Survey. Pooled data from 13,699 older
adults were analyzed. A logistic regression model was used to analyze the
associations between OHSU (dependent variable) and CCs (independent variables).
Tobacco consumption, obesity, educational level, age, sex, welfare quintile, area of
residence, having health insurance, and natural region of residence were included as
covariates in the analysis. Results: The frequency of OHSU in older adults was 18.5%
(95% confidence interval [CI], 17.8 to 19.3). The highest percentage point (%p)
differences with regards to OHSU were found between the extreme categories of
educational level (higher education vs. none or elementary school: +24.8%p) and
welfare quintile (richest vs. poorest: +24.0%p). In the crude model, OHSU was
associated with diabetes (odds ratio [OR], 1.46; 95% CI, 1.26 to 1.69), but this
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association disappeared after adjustment for covariates. Meanwhile, depression
decreased the likelihood of OHSU (OR, 0.82; 95% CI, 0.72 to 0.95) in the adjusted
model. Conclusions: The frequency of OHSU was low in older Peruvian adults.
Regarding CCs, we found that depression independently decreased the likelihood of
OHSU in the adjusted model. Our results may be useful for the development of
policies aimed at achieving greater OHSU in older adults with CCs, especially in those
with depression
Islas-Granillo H, Borges-Yañez SA, Navarrete-Hernández JdJ, Veras-Hernández MA,
Casanova-Rosado JF, Minaya-Sánchez M, Casanova-Rosado AJ, Fernández-Barrera M,
Medina-Solis CE (2019). Indicators of oral health in older adults with and without the
presence of multimorbidity: a cross-sectional study. Clin Interv Aging 14: 219-224. DOI:
10.2147/CIA.S170470 At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6363395/
Abstract: Purpose The aim of this study was to determine whether there are differences
in the distribution of various indicators of oral health among elderly people with and
without multimorbidity (ie, two or more chronic diseases). Subjects and methods A
cross-sectional, comparative study was conducted using a sample of Mexican elderly
individuals aged ≥60 years. The average age of the cohort was 79.06±9.78 years, and
69.1% were women. The variables indicating oral health were as follows: functional
dentition, edentulism, hyposalivation, xerostomia, root caries and periodontitis. The
multimorbidity variable was operationally categorized as follows: 0= subjects with no
chronic disease or one chronic disease and 1= subjects with two or more chronic
diseases. Questionnaires were used to collect information on various variables regarding
general health. Likewise, the participants underwent a clinical oral examination. The
analysis was performed using Stata 11.0. Results The overall prevalence of
multimorbidity was 27.3%. The prevalences of various oral health indicators were as
follows: without functional dentition 89.9%; hyposalivation 59.7%; edentulism 38.9%
and self-reported xerostomia 25.2%. Dental caries were observed in 95.3% of the
subjects, and the prevalence of severe periodontitis was 80%. We found a significant
difference only in edentulism; its prevalence was higher among subjects with
multimorbidity (55.3% vs 32.7%, P=0.015) than among those without multimorbidity.
Conclusion The presence of edentulism in this sample of Mexican older adults was
higher in subjects with multimorbidity. Multimorbidity and oral diseases constitute a
true challenge in elderly people, because they affect quality of life and are associated
with high health care costs. Keywords: older adults, multimorbidity, oral health,
edentulism, tooth loss.
Seitz MW, Listl S, Bartols A, Schubert I, Blaschke K, Haux C, et al. Current Knowledge on
Correlations Between Highly Prevalent Dental Conditions and Chronic Diseases: An
Umbrella Review. Prev Chronic Dis 2019;16:180641.
DOI: http://dx.doi.org/10.5888/pcd16.180641 At:
https://www.cdc.gov/pcd/issues/2019/18_0641.htm Abstract: Introduction -- Studies
have investigated the relationships between chronic systemic and dental conditions, but
it remains unclear how such knowledge can be used in clinical practice. In this article, we
provide an overview of existing systematic reviews, identifying and evaluating the most
frequently reported dental–chronic disease correlations and common risk factors.
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Methods -- We conducted a systematic review of existing systematic reviews (umbrella
review) published between 1995 and 2017 and indexed in 4 databases. We focused on
the 3 most prevalent dental conditions and 10 chronic systemic diseases with the
highest burden of disease in Germany. Two independent reviewers assessed all articles
for eligibility and methodologic quality using the AMSTAR criteria and extracted data
from the included studies. Results -- Of the initially identified 1,249 systematic reviews,
32 were included for qualitative synthesis. The dental condition with most frequently
observed correlations to chronic systemic diseases was periodontitis. The chronic
systemic disease with the most frequently observed correlations with a dental condition
was type 2 diabetes mellitus (T2DM). Most dental–chronic disease correlations were
found between periodontitis and T2DM and periodontitis and cardiovascular disease.
Frequently reported common risk factors were smoking, age, sex, and overweight. Using
the AMSTAR criteria, 2 studies were assessed as low quality, 26 studies as moderate
quality, and 4 studies as high quality. Conclusion -- The quality of included systematic
reviews was heterogeneous. The most frequently reported correlations were found for
periodontitis with T2DM and for periodontitis with cardiovascular disease. However, the
strength of evidence for these and other disease correlations is limited, and the
evidence to assess the causality of these disease correlations remains unclear. Future
research should focus on the causality of disease links in order to provide more decisive
evidence with respect to the design of intersectoral care processes.
Islas-Granillo H, Borges-Yañez SA, Navarrete-Hernández JdJ, Veras-Hernández MA,
Casanova-Rosado JF, Minaya-Sánchez M, Casanova-Rosado AJ, Fernández-Barrera MÁ,
Medine-Solís CE (2019). The presence of multimorbidity: a cross-sectional study. Clin
Interv Aging 14: 219-224. doi: 10.2147/CIA.S170470 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6363395/ Abstract: Purpose The aim
of this study was to determine whether there are differences in the distribution of
various indicators of oral health among elderly people with and without multimorbidity
(ie, two or more chronic diseases). Subjects and methods A cross-sectional,
comparative study was conducted using a sample of Mexican elderly individuals aged
≥60 years. The average age of the cohort was 79.06±9.78 years, and 69.1% were
women. The variables indicating oral health were as follows: functional dentition,
edentulism, hyposalivation, xerostomia, root caries and periodontitis. The
multimorbidity variable was operationally categorized as follows: 0= subjects with no
chronic disease or one chronic disease and 1= subjects with two or more chronic
diseases. Questionnaires were used to collect information on various variables regarding
general health. Likewise, the participants underwent a clinical oral examination. The
analysis was performed using Stata 11.0. Results The overall prevalence of
multimorbidity was 27.3%. The prevalences of various oral health indicators were as
follows: without functional dentition 89.9%; hyposalivation 59.7%; edentulism 38.9%
and self-reported xerostomia 25.2%. Dental caries were observed in 95.3% of the
subjects, and the prevalence of severe periodontitis was 80%. We found a significant
difference only in edentulism; its prevalence was higher among subjects with
multimorbidity (55.3% vs 32.7%, P=0.015) than among those without multimorbidity.
Conclusion The presence of edentulism in this sample of Mexican older adults was
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higher in subjects with multimorbidity. Multimorbidity and oral diseases constitute a
true challenge in elderly people, because they affect quality of life and are associated
with high health care costs.
Shrivastava R, Couturier Y, Simard-Lebel S, Girard F, Aguirre NVB, Torrie J, Emami E
(2019). Relational continuity of oral health care in Indigenous communities: a qualitative
study. BMC Oral Health (2019) 19:287 DOI: https://doi.org/10.1186/s12903-019-0986-z
At: https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-019-0986-z
Abstract: Background: The relational continuity of care is an essential function of
primary health care. This study reports on the perspectives of Cree communities and
their primary health care providers regarding the barriers and enablers of relational
continuity of oral health care integrated at a primary health care organization. Methods:
A multiple case study design within a qualitative approach and developmental
evaluation methodology were used to conduct this research study in Cree communities
of Northern Québec. Maximum variation sampling and snowball techniques were used
to recruit the participants. Data collection consisted of individual interviews and focus
group discussions. Thematic analysis was conducted which included transcription,
debriefing, codification, data display, and interpretation. The consolidated criteria for
reporting qualitative studies (COREQ) were used to guide the reporting of study
findings. Results: A total of six focus group discussions and 36 individual interviews were
conducted. Five major themes emerged from the thematic analyses for barriers (two)
and enablers (three). Themes for barriers included impermanence and lack of effective
communication, whereas themes for enablers included culturally competent
professionals, working across professional boundaries, and proactive organizational
engagement. Conclusions: Based on these findings, relational continuity can be
empowered by effective strategies for overcoming barriers and encouraging enablers,
such as recruitment of permanent professionals, organizing cultural competency
training, development of a Cree language dental glossary, encouraging interprofessional collaboration, and promoting the organization’s efforts. Keywords:
Continuity of patient care, Primary health care, Integrated health care systems, Oral
health, Indigenous population
Glurich I, Shimpu N, Scannapieco F, Vedre J, Acharya A (2019). “Interdisciplinary Care
Model: Pneumonia and Oral Health,” Chapter 9, Acharya A et al. (2019), eds. Integration
of Medical and Dental Care and Patient Data, 2nd Ed.., pp. 123-139. ISBN 978-3-31998296-0. Springer-Nature.
http://eprints.whiterose.ac.uk/106059/3/EOS-8351-EIC_MyPublications%20(1).pdf This
is a repository copy of Multimorbidity patterns of oral clinical conditions, social position,
and oral health-related quality of life in a population-based survey of 12-yr-old children.
At: https://www.researchgate.net/scientific-contributions/2152613095_A_Wade
Wade, A., Hobbs, M. & Green, M (2019). Investigating the relationship between
multimorbidity and dental attendance: a cross-sectional study of UK adults. Br Dent J
226, 138–143 doi:10.1038/sj.bdj.2019.47
https://www.nature.com/articles/sj.bdj.2019.47 Introduction: Regular dental
attendance is related to better oral health. However, long-standing health conditions
(LSHCs) may be related to dental attendance and this relationship may vary by
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socioeconomic status. Method Data were collected from wave two (2013–2015) of the
Yorkshire Health Study (n = 7,654). Data included dental attendance, LSHC, age, gender,
education-level, smoking, body mass index, and area-level deprivation. Logistic
regression (attend or not) was used to analyse associations with LSHC and
multimorbidity. Results Overall, 63.1% (n = 4,826) of individuals attended the dentist. Of
these, 37.8% (n = 2894) had no LSHC, 26.0% (n = 1987) had one LSHC and 36.4% (n =
2784) had two or more LSHC. The presence of a singular LSHC was not associated with
dental attendance (OR = 0.91 [0.81, 1.04]), however, those with two or more LSHCs
were more likely to attend the dentist (OR = 0.81 [95% CI 0.72, 0.92]). Interactions
between individual-level education, as a marker of socioeconomic status, and LSHC
revealed few associations with dental attendance. Conclusion Multimorbidity was
associated with dental attendance such that those with multimorbidity were more likely
to attend. These important findings highlight the increasing challenge of multimorbidity
for global healthcare systems.
http://geb.uni-giessen.de/geb/volltexte/2006/3821/pdf/HaferbengsAngela-2006-1002.pdf Haferbengs A (2006). Untersuchungen zur Zahn- und Mundgesundheit eines
multimorbiden, geriatrischen Probandenguts der Abteilung für Innere Medizin des St.
Josefshospitals Uerdingen. Dissertation.
Vettore MV, Meira GdF, Rebelo MAB, Rebelo Vieira JM, Machuca C. Multimorbidity
patterns of oral clinical conditions, social position, and oral health-related quality of life
in a population-based survey of 12-yr-old children. Eur J Oral Sci 2016.
http://dx.doi.org/10.1111/eos.12304 At: http://eprints.whiterose.ac.uk/106059/3/EOS8351-EIC_MyPublications%20(1).pdf
Islas-Granillo H, Borges-Yañez SA, Navarrete-Hernández JdJ, Veras- Hernández MA,
Casanova-Rosado JF, Minaya-Sánchez M, Casanova-Rosado AJ, Fernández-Berrera MÁ,
Medina-Solís CE (2019). Indicators of oral health in older adults with and without the
presence of multimorbidity: a cross-sectional study. Cin Interv Aguing 14: 219-224. doi:
10.2147/CIA.S170470 At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6363395/
Seitz MW, Listl S, Bartols A, Schubert I, Blaschke K, Haux C (2019). Current Knowledge on
Correlations Between Highly Prevalent Dental Conditions and Chronic Diseases: An
Umbrella Review. Prev Chronic Dis 2019;16:180641. DOI:
http://dx.doi.org/10.5888/pcd16.18064 At:
https://www.cdc.gov/pcd/issues/2019/18_0641.htm
Holmstrup P, Damgaard C, Olsen I, Klinge B, Flyvbjerg A, Nielsen CH, Hansen PR (2017).
Comorbidity of periodontal disease: two sides of the same coin? An introduction for the
clinician. J Oral Microbiol. 9(1):1332710. doi: 10.1080/20002297.2017.1332710. PMCID:
PMC5508374. At: https://pubmed.ncbi.nlm.nih.gov/28748036/ Abstract: Increasing
evidence has suggested an independent association between periodontitis and a range
of comorbidities, for example cardiovascular disease, type 2 diabetes, rheumatoid
arthritis, osteoporosis, Parkinson's disease, Alzheimer's disease, psoriasis, and
respiratory infections. Shared inflammatory pathways are likely to contribute to this
association, but distinct causal mechanisms remain to be defined. Some of these
comorbid conditions may improve by periodontal treatment, and a bidirectional
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relationship may exist, where, for example, treatment of diabetes can improve
periodontal status. The present article presents an overview of the evidence linking
periodontitis with selected systemic diseases and calls for increased cooperation
between dentists and medical doctors to provide optimal screening, treatment, and
prevention of both periodontitis and its comorbidities. Keywords: Alzheimer’s disease;
Parkinson’s disease; Periodontitis; cardiovascular disease; comorbidity; low-grade
inflammation; osteoporosis; periodontal disease; pneumonia; psoriasis; rheumatoid
arthritis; type 2 diabetes.
Kassebaum NJ, Smith AGC, Bernabé E (2017). Global, Regional, and National Prevalence,
Incidence, and Disability-Adjusted Life Years for Oral Conditions for 195 Countries,
1990–2015: A Systematic Analysis for the Global Burden of Diseases, Injuries, and Risk
Factors. J Dent Res 96(4): 380-387. https://doi.org/10.1177/0022034517693566 At:
https://journals.sagepub.com/doi/10.1177/0022034517693566
Bernell S, Howard SW (2016). Use Your Words Carefully: What Is a Chronic Disease?
Front Public Health 4: 159. doi: 10.3389/fpubh.2016.00159 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4969287/ Notable: Highlighted
prominently in the information from the Australian government on chronic disease is
the disease burden of mental illness and oral disease. Both of these conditions are often
excluded from the chronic disease conversation in the United States (12, 13).[bolding
added.]
WHO and the Calouste Gulbenkian Foundation (2014). Integrating the response to
mental health disorders and other chronic diseases in health care systems. At:
https://www.who.int/mental_health/publications/gulbenkian_paper_integrating_ment
al_disorders/en/ Overview: Strong links exist between mental disorders and other
chronic diseases, not only with respect to their causes and consequences, but also in
terms of their prevention and management. This thematic paper reviews these links as
well as service delivery programmes that have integrated the treatment of mental
disorders with other chronic diseases. These integrated approaches improve
accessibility, reduce fragmentation, prevent duplication of infrastructure and services,
and better meet people’s needs and expectations. -- The challenge for countries is
therefore not simply to scale up existing health services, but also to transform health
systems by implementing evidence-based approaches for integrated, effective, and
efficient care for mental disorders and other chronic diseases.
Benjamin RM (2010). Oral Health: The Silent Epidemic. Public Health Rep 125(2): 158159. DOI: 10.1177/003335491012500202 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821841/ Excerpts: Although largely
preventable, dental caries and periodontal disease are the two biggest threats to oral
health, and are among the most common chronic diseases in the United States. Dental
caries is the most common chronic disease in children: it is about five times as common
as asthma and seven times as common as hay fever. The most common cause of tooth
loss among adults is untreated periodontal disease. Fifty-three million people live with
untreated tooth decay in their permanent teeth. Strikingly, one-quarter of adults aged
65 years and older have lost all of their teeth due to untreated oral disease. -- The
health disparities surrounding access to proper dental care add another layer of
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complexity. The silent epidemic of oral diseases disproportionately affects
disadvantaged communities, especially children, the elderly, and racial/ethnic minority
groups. Oral health disparities are exacerbated by the fact that a cavity continues to
enlarge and become more difficult to repair the longer it remains untreated. Only one in
five school-aged children from low-income families receives dental sealants to prevent
dental caries. Furthermore, 40% of Mexican American children aged 6–8 years have
untreated tooth decay, compared with 25% of non-Hispanic white children. More
astonishing is the 87% of American Indian and Alaska Native children aged 6–14 years
and 91% of the 15- to 19-year-olds who have a history of tooth decay.
Dye BA, Tan S, Smith V, Lewis BG, Barker LK, Thornton-Evans G, Eke PI, Beltrán-Aguilar
ED, Horowitz AM, Li CH (2007). Trends in Oral Health Status. Vital Health Stat 248: 1-92.
At: https://www.cdc.gov/healthywater/hygiene/disease/dental_caries.html Summary:
Dental caries or cavities, more commonly known as tooth decay, are caused by a
breakdown of the tooth enamel. This breakdown is the result of bacteria on teeth that
breakdown foods and produce acid that destroys tooth enamel and results in tooth
decay. Although dental caries are largely preventable, they remain the most common
chronic disease of children aged 6 to 11 years and adolescents aged 12 to 19 years.
Tooth decay is four times more common than asthma among adolescents aged 14 to 17
years. Dental caries also affects adults, with 9 out of 10 over the age of 20 having some
degree of tooth-root decay.
FDI World Dental Federation (n.d.). Facts, Figures, and Stats. At:
https://www.fdiworlddental.org/oral-health/ask-the-dentist/facts-figures-and-stats
Scannapieco F (2006). Pneumonia in nonambulatory patients. The role of oral bacteria
and oral hygiene. J Am Dent Assoc 137 Suppl: 21S-25S doi:
10.14219/jada.archive.2006.0400. At: https://pubmed.ncbi.nlm.nih.gov/17012732/
Abstract: Background: Considerable evidence exists to support a relationship between
poor oral health, the oral microflora and bacterial pneumonia, especially ventilatorassociated pneumonia in institutionalized patients. Teeth or dentures have nonshedding
surfaces on which oral biofilms (that is, dental plaque) form that are susceptible to
colonization by respiratory pathogens. Subsequent aspiration of respiratory pathogens
shed from oral biofilms into the lower airway increases the risk of developing a lung
infection. In addition, patients may aspirate inflammatory products from inflamed
periodontal tissues into the lower airway, contributing to lung insult. Types of studies
reviewed: The author reviewed laboratory studies, clinical trials and review articles.
Conclusions: A number of studies have shown that the mouth can be colonized by
respiratory pathogens and serve as a reservoir for these organisms. Other studies have
demonstrated that oral interventions aimed at controlling or reducing oral biofilms can
reduce the risk of pneumonia in high-risk populations. Taken together, the evidence is
substantial that improved oral hygiene may prevent pneumonia in vulnerable patients.
Clinical implications: Institution of rigorous oral hygiene regimens for hospitalized
patients and long-term-care residents may reduce the risk of developing pneumonia.
NCD Alliance and FDI World Dental Federation (n.d.). Accelerating Action on Oral Health
and NCDs: Achieving an integrated response. At:
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https://ncdalliance.org/sites/default/files/resource_files/AcceleratingActionOnOralHeal
thAndNCDs_WEB.pdf
Preventive Care
•

Dell(2019). Evolving from Chronic Care to Preventive Care: Health IoT Data at the Edge.
At: https://healthitanalytics.com/resources/white-papers/evolving-from-chronicdisease-management-to-preventative-care-healthcare-iot-data-at-theedge?eid=CXTEL000000185736&elqCampaignId=12854&utm_source=nl&utm_medium
=email&utm_campaign=newsletter&elqTrackId=fdcee02739674426be8ff9eed949721b
&elq=17a17c3212fd417b8f33d76021baea84&elqaid=13504&elqat=1&elqCampaignId=1
2854 (NoOH)

Vaping, Smoking, e-cigarettes and Oral Health
•

Ganesan SM, Dabdoub SM, Nagaraja HN, Scott ML, Pamulapati S, Berman ML, Shield PG,
Wewers ME, Kumar PS (2020). Adverse effects of electronic cigarettes on the diseasenaive oral microbiome. Science Advances 6(20): eaaz0108. DOI: 10.1126/sciadv.aaz0108
At:
https://advances.sciencemag.org/content/6/22/eaaz0108?utm_campaign=toc_advance
s_2020-05-29&et_rid=328212364&et_cid=3344755 Abstract: Six percent of Americans,
including 3 million high schoolers, use e-cigarettes, which contain potentially toxic
substances, volatile organic compounds, and metals. We present the first human study
on the effects of e-cigarette exposure in the oral cavity. By interrogating both
immunoinflammatory responses and microbial functional dynamics, we discovered
pathogen overrepresentation, higher virulence signatures, and a brisk proinflammatory
signal in clinically healthy e-cigarette users, equivalent to patients with severe
periodontitis. Using RNA sequencing and confocal and electron microscopy to validate
these findings, we demonstrate that the carbon-rich glycol/glycerol vehicle is an
important catalyst in transforming biofilm architecture within 24 hours of exposure.
Last, a machine-learning classifier trained on the metagenomic signatures of e-cigarettes
identified as e-cigarette users both those individuals who used e-cigarettes to quit
smoking, and those who use both e-cigarettes and cigarettes. The present study
questions the safety of e-cigarettes and the harm reduction narrative promoted by
advertising campaigns.

Inflammatory Conditions
•

Chandan JS, Thomas T (2017). The impact of inflammatory bowel disease on oral health.
Br Dent J 222(7): 549-553. doi: 10.1038/sj.bdj.2017.318. At :
https://www.ncbi.nlm.nih.gov/pubmed/28387295 Abstract: Inflammatory bowel
disease (IBD) mainly comprises of two separate inflammatory conditions: Crohn's
disease (CD) and ulcerative colitis (UC). The aetiology of these conditions is still being
explored with current evidence pointing towards a combination of environmental and
genetic components. However, the pathophysiology is understood as a cytokine driven
inflammatory response. There is significant association between IBD and dental
conditions such as dental caries, other infections and periodontitis. Anti-inflammatory
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medications such as 5 aminosalicylic acid (5ASA), steroids and biological therapies are
the treatment of choice for these chronic conditions, dependent on aetiology.
Therefore, this article aims to educate dentists regarding possible implications IBD and
its treatment can have for clinical practice and future research.
•

Yin W, Ludvigsson JF, Liu Z, Roosaar A, Axéll T, Y W (2017). Inverse Association Between
Poor Oral Health and Inflammatory Bowel Diseases. Clin Gastroenterol Hepatol 15(4):
525-531. doi: 10.1016/j.cgh.2016.06.024. Epub 2016 Jul 5. At:
https://www.ncbi.nlm.nih.gov/pubmed/27392757
BACKGROUND & AIMS:
The hygiene hypothesis (a lack of childhood exposure to microorganisms increases
susceptibility to allergic diseases by altering immune development) has been proposed
as an explanation for the increasing incidence of inflammatory bowel disease (IBD).
However, there are few data on the relationship between oral hygiene and
development of IBD, and study results have been inconsistent. We investigated the
association between poor oral health and risks of IBD, ulcerative colitis (UC), and
Crohn's disease (CD).
METHODS:
We performed a population-based cohort study of 20,162 individuals followed for 40
years (from 1973 to 2012). Residents of 2 municipalities of Uppsala County, Sweden (N =
30,118), 15 years or older, were invited, and among them 20,333 were examined for
tooth loss, dental plaques, and oral mucosal lesions at the time of study entry. Other
exposure data were collected from questionnaires. Patients who later developed IBD
(UC or CD) were identified by international classification codes from Swedish National
Patient and Cause of Death Registers. Cox proportional hazards regression was used to
estimate hazard ratios for IBD, UC, and CD.
RESULTS:
From National Patient and Cause of Death Registers, we identified 209 individuals who
developed IBD (142 developed UC and 67 developed CD), with an incidence rate of 37.3
per 100,000 person-years. We found an inverse relationship between poor oral health
and IBD, especially in individuals with severe oral problems. Loss of 5-6 teeth of the 6
teeth examined was associated with a lower risk of IBD (hazard ratio, 0.56; 95%
confidence interval, 0.32-0.98). Having dental plaques that covered more than 33% of
tooth surface was negatively associated with CD (hazard ratio, 0.32; 95% confidence
interval, 0.10-0.97).
CONCLUSIONS:
In a population-based cohort study of more than 20,000 people in Sweden, we
associated poor oral health with reduced risk of future IBD.
See also: https://www.healio.com/gastroenterology/inflammatory-bowel-

disease/news/online/%7B97a0266c-16a6-4f83-9b07-9d222915cc77%7D/poor-oral-healthlinked-to-reduced-risk-for-ibd

And: https://www.nature.com/articles/bdjteam201783
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Shimpi N, Ye Z, Koralkar R, Glurich I, Acharya A (2018). Need for a diagnostic centric care
in dentistry: a case study from Marshfield Clinic Health System. J Am Dent Assoc
149:122-131. doi: 10.1016/j.adaj.2017.09.030 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5798006/ Abstract: Background The
study objective was to evaluate the workflow of dental providers who use the existing
Electronic Dental Record (EDR) system at a large, regional health care system, to
establish a diagnostic-centric culture as part of their dental practice. A further goal
focused on identifying where improvements to the workflow and design of the EDR may
be indicated. – Methods Dental procedures performed on patients and corresponding
International Classification of Disease, Ninth Revision, Clinical Modification (ICD-9-CM)
diagnoses were retrospectively mined from Marshfield Clinic’s enterprise data
warehouse. All dental procedures performed were selected and paired with
corresponding diagnostic codes documented by dental providers. Frequency of
documented diagnosis was further analyzed by characterizing correspondence with
their ranking order in the diagnoses column with/without scrollbar within the EDR user
interface (UI). Accuracy of selecting appropriate ICD9-CM for the corresponding Code on
Dental Procedure and Nomenclature (CDT) was checked for 10% (6,187) of the
procedure-diagnosis pairs. – Results Of the 61,511 unique procedures documented
using 147 CDTs, 11% (6,914 procedures) had a corresponding ‘not available’ option
associated under the diagnoses column, while 89% (−54,597) of dental procedures were
associated with a corresponding ICD-9-CM diagnostic code. Overall tendency of dental
providers to select the first or last options from the diagnostic list with a scrollbar was
noted. Appropriateness of documenting corresponding ICD-9-CM to CDT procedures
showed 98% accuracy. – Conclusion EDR UI design impacted greatly on documentation
process. Redesigning the EDR UI based on the results will increase both the quality and
utility of clinical documentation.
Obadan-Udoh E, Simon L, Etolue J, Tokede O, White J, Spallek H, Walji M, Kalendrian E
(2017). Dental Providers’ Perspectives on Diagnosis-Driven Dentistry: Strategies to
Enhance Adoption of Dental Diagnostic Terminology. Int J Environ Res Public Health
14(7): 767. doi: 10.3390/ijerph14070767 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5551205/ Abstract: The routine use of
standardized diagnostic terminologies (DxTMs) in dentistry has long been the subject of
academic debate. This paper discusses the strategies suggested by a group of dental
stakeholders to enhance the uptake of DxTMs. Through unstructured interviewing at the
‘Toward a Diagnosis-Driven Profession’ National Conference held on 19 March 2016 in
Los Angeles, CA, USA participants were asked how enthusiastic they were about
implementing and consistently using DxTMs at their work. They also brainstormed on
strategies to improve the widespread use of DxTMs. Their responses are summarized by
recursive abstraction and presented in themes. Conference participants were very
enthusiastic about using a DxTM in their place of work. Participants enumerated several
strategies to make DxTMs more appealing including: the use of mandates, a value
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proposition for providers, communication and education, and integration with EHRs and
existing systems. All groups across the dental healthcare delivery spectrum will need to
work together for the success of the widespread and consistent use of DxTMs.
Understanding the provider perspective is however the most critical step in achieving
this goal, as they are the group who will ultimately be saddled with the critical task of
ensuring DxTM use at the point of care.
Kohn W (2016). Diagnostic Codes in Dentistry: Third Party Payer Perspective. (Delta
Dental) Mandate includes the requirement of submitting dental diagnoses under
certain situations on the electronic dental claim (HIPAA Transaction 837D, V5010)
“Required when the diagnosis may have an impact on the adjudication of the claim in
cases where specific dental procedures may minimize the risks associated with the
connection between the patient’s oral and systemic health conditions. If not required by
this implementation guide, do not send.” Oral- systemic interactions and enhanced
dental benefits. Oral- systemic interactions and enhanced dental benefits. Dental
insurance payers adopt enhanced dental benefits based on a member’s medical
diagnosis Diagnostic codes (ICD-10-CM codes) facilitate claims adjudication. Requires
dental provider to be familiar with ICD- 10-CM codes that represent a patient’s medical
diagnosis as well as their dental diagnosis. At:
http://dentaldiagnosticterminology.org/wp-content/uploads/2015/06/Kohn-AADR2016-diagnostic-codes-session.pdf
Tokede O, White J, Stark PC, Vaderhobli R, Walji MF, Ramoni R, Schoonheim-Klein M,
Kimmes N, Tavares A, Kalenderian E (2013). Assessing use of a standardized dental
diagnostic terminology in an electronic health record. J Dent Educ 77(1): 24-36. At:
https://pubmed.ncbi.nlm.nih.gov/23314462/ Abstract: Although standardized
terminologies such as the International Classification of Diseases have been in use in
medicine for over a century, efforts in the dental profession to standardize dental
diagnostic terms have not achieved widespread acceptance. To address this gap, a
standardized dental diagnostic terminology, the EZCodes, was developed in 2009.
Fifteen dental education institutions in the United States and Europe have implemented
the EZCodes dental diagnostic terminology. This article reports on the utilization and
valid entry of the EZCodes at three of the dental schools that have adopted this
standardized dental diagnostic terminology. Electronic data on the use of procedure
codes with diagnostic terms from the three schools over a period from July 2010 to June
2011 were aggregated. The diagnostic term and procedure code pairs were adjudicated
by three calibrated dentists. Analyses were conducted to gain insight into the utilization
and valid entry of the EZCodes diagnostic terminology in the one-year period. Error
proportions in the entry of diagnostic term (and by diagnostic category) were also
computed. In the twelve-month period, 29,965 diagnostic terms and 249,411 procedure
codes were entered at the three institutions resulting in a utilization proportion of 12
percent. Caries and periodontics were the most frequently used categories. More than
1,000 of the available 1,321 diagnostic terms were never used. Overall, 60.5 percent of
the EZCodes entries were found to be valid. The results demonstrate low utilization of
EZCodes in an electronic health record and raise the need for specific training of dental
providers on the importance of using dental diagnostic terminology and specifically how
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to use the terms in the electronic record. These findings will serve to increase the
use/correct use of the EZCodes dental diagnostic terminology and ultimately create a
reliable platform for undertaking clinical, outcomes, and quality improvement-related
research.
ADA ICD-10-CM. https://www.ada.org/en/member-center/member-benefits/practiceresources/dental-informatics/standard-terminologies-and-codes/faq-icd-10-cm
AAOMS. Coding:
https://www.aaoms.org/images/uploads/pdfs/procedural_coding_guidelines.pdf
Zahrebelny O. (2017, Vermont). Medical Coding for Dental Practices. At:
https://www.vsds.org/docs/librariesprovider50/default-document-library/medicalcoding-for-dental-practices.pdf?sfvrsn=0
ICD-10-CM Diagnosis Codes (Nevada). At:
http://dental.nv.gov/uploadedFiles/dentalnvgov/content/Home/Features/ICD10%20Dental%20Diagnosis%20Codes.pdf
Commonly Used Dental ICD-10 Codes (New York). At:
http://www.chcanys.org/clientuploads/2017%20PDFs/CQI/CHCANYS%20ICD10%20Chea
t%20Sheet_FV.pdf

Medications and OH
•

•

Altay MA, Sindel A, Özalp Ö, Yildirimyan N, Kocabalkan (2019). Proton pump inhibitor
intake negatively affects the osseointegration of dental implants: a retrospective study. J
Korean Assoc Oral Maxillofac Surg 45(3): 135-140. doi: 10.5125/jkaoms.2019.45.3.135
At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6620305/ Abstract: Objectives - This study

sought to investigate the association between the systemic intake of proton pump inhibitors
(PPI) and the early failure of dental implants. Materials and Methods - A retrospective cohort
study involving 1,918 dental implants in 592 patients (69 implants in 24 PPI users and 1,849
implants in 568 nonusers, respectively) was conducted. The effect of PPI intake on the
osseointegration of dental implants was evaluated using patient- and implant-level models.
Results - Among 24 PPI users, two patients experienced implant failure, one of whom had three
and the other of whom had one failed implant, respectively. Thus, the rate of failure for this
population was 8.3%. Separately, 11 nonusers each experienced one implant failure, and the
failure rate for these patients was 1.9%. Fisher's exact test revealed statistically significant
differences between PPI users and nonusers at the implant level (P=0.002) but failed to show
any significance at the patient level (P=0.094). The odds of implant failure were 4.60 times
greater among PPI users versus nonusers. Dental implants that were placed in patients using
PPIs were found to be 4.30 times more likely to fail prior to loading. Conclusion - The findings of
this study suggest that PPI intake may be associated with an increased risk of early dental
implant failure.

Rounds B (2019). At: https://www.brianroundsdds.com/p/BLOG-57068-2019.2.20-HowYour-Cholesterol-Impacts-Your-Oral-Health-p.asp Contains: Can Your High Cholesterol
Medications Affect Your Mouth? Recent studies have examined how a type of high
cholesterol medication might affect dental health. These medications are known as
statins, and researchers have found that statins may lead to increased calcification
within the pulp chamber of the teeth. This condition makes it difficult to perform root
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canals, so in the event that your teeth are damaged or diseased and require this toothsaving procedure, it may not be a possibility.
Chrcanovic BR, Kisch J, Albreksson T, wennerberg A (2017). Intake of Proton Pump
Inhibitors Is Associated with an Increased Risk of Dental Implant Failure. Int J Oral
Maxillofac Implants 32(5): 1097-1102. 2 Charts. Abstract: Purpose: To investigate the
association between the intake of proton pump inhibitors (PPIs) and the risk of dental
implant failure. Materials and Methods: The present retrospective cohort study is based
on patients consecutively treated between 1980 and 2014 with implantsupported/retained prostheses at one specialist clinic. Modern endosseous dental
implants with cylindrical or conical design were included, and only complete cases were
considered; ie, only those implants with information available for all variables measured
were included in the regression model analysis. Zygomatic implants and implants
detected in radiographies but without basic information about them in the patients' files
were excluded from the study. Implant- and patient-related data were collected.
Multilevel mixed-effects parametric survival analysis was used to test the association
between PPI exposure (predictor variable) and risk of implant failure (outcome variable),
adjusting for several potential confounders. Results: A total of 3,559 implants were
placed in 999 patients, with 178 implants reported as failures. The implant failure rates
were 12.0% (30/250) for PPI users and 4.5% (148/3,309) for nonusers. A total of 45 out
of 178 (25.3%) failed implants were lost up to abutment connection (6 in PPI users, 39 in
nonusers), with an early-to-late failure ratio of 0.34:1. The intake of PPIs was shown to
have a statistically significant negative effect for implant survival rate (HR 2.811; 95% CI:
1.139 to 6.937; P = .025). Bruxism, smoking, implant length, prophylactic antibiotic
regimen, and implant location were also identified as factors with a statistically
significant effect on the implant survival rate. Conclusion: This study suggests that the
intake of PPIs may be associated with an increased risk of dental implant failure.
Wu X, Al-Abedalla K, Abi-Nader S, Daniel NG, Nicolau B, Tamimi F (2016). Proton Pump
Inhibitors and the Risk of Osseointegrated Dental Implant Failure: A Cohort Study. Clin
Implant Dentistry and Rel Res 19(2): 222-232. https://doi.org/10.1111/cid.12455 At:
https://onlinelibrary.wiley.com/doi/abs/10.1111/cid.12455 Abstract: Proton pump
inhibitors (PPIs) have a negative impact on bone accrual. Because osseointegration is
influenced by bone metabolism, this study investigates the association between PPIs
and the risk of osseointegrated implant failure. This retrospective cohort study included
a total of 1,773 osseointegrated dental implants in 799 patients (133 implants in 58 PPIs
users and 1,640 in 741 non‐users) who were treated at the East Coast Oral Surgery Clinic
in Moncton, Canada, from January 2007 to September 2015. Kaplan‐Meier estimator
was used to describe the hazard function of dental implant failure by PPIs usage.
Multilevel mixed effects parametric survival analyses were used to test the association
between PPIs exposure and risk of implant failure adjusting for potential confounders.
The failure rates were 6.8% for people using PPIs compared to 3.2% for non‐users.
Subjects using PPIs had a higher risk of dental implant failure (HR = 2.73; 95% CI = 1.10–
6.78) compared to those who did not use the drugs. The findings suggest that treatment
with PPIs may be associated with an increased risk of osseointegrated dental implant
failure.
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Hagh LG, Yakavi F, Hajiyadeh F, Saleki M (2014). The Association Between Hyperlipidemia

and Periodontal Infection. Iran Red Crescent Med J 16(12): e6577. doi: 10.5812/ircmj.6577
At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4341345/ Abstract: Background:
Periodontitis is a local chronic inflammatory condition of the supporting structures of the teeth
resulting from a dental plaque biofilm attached to teeth surfaces. Recent studies have indicated
that this oral disease may have effects on systemic health. Objectives: The aim of the present
study was to evaluate the association between periodontitis and hyperlipidemia. Patients and
Methods: This case-control study was conducted in Iran during March 2011. In this case-control
study, levels of serum lipids in 45 subjects with periodontitis were measured and compared with
45 age, gender and body mass index (BMI) matched controls. Data were analyzed using student
t-test and chi-square test with P < 0.05 as the limit of significance. Results: Mean values of total
cholesterol (CHL) (periodontitis group = 218.11 ± 29.77, control group = 162.31 ± 48.24) and
triglycerides (TG) (periodontitis group = 209.77 ± 44.30, control group = 125.60 ± 44.16) were
significantly higher in the periodontitis group (P < 0.001). High-density lipoprotein (HDL) and
low-density lipoprotein (LDL) cholesterol levels were higher in the case group, but this
difference was not statistically significant. Frequency of pathological values of CHL and TG were
significantly higher in cases compared with the controls (P = 0.002 and P = 0.015, respectively).
Conclusions: This study indicates that hyperlipidemia may be associated with periodontal
disease in healthy individuals; yet whether periodontitis causes an increase in levels of plasma
lipids or whether hyperlipidemia is a risk factor for periodontal infection and cardiovascular
disease, it needs further investigations.
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https://www.guardiandirect.com/resources/articles/5-medications-may-be-causingyour-teeth-decay
Corrêa JD, Queiroz-Junior CM, Costa JE, Texeira AL, Silva TA (2011). Phenytoin-Induced
Gingival Overgrowth: A Review of the Molecular, Immune, and Inflammatory Features.
ISRN Dent 49750. doi: 10.5402/2011/497850 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168966/
Iacopino AM, Doxey D, Cutler CW, et al. Phenytoin and cyclosporine A specifically
regulate macrophage phenotype and expression of platelet-derived growth factor and
interleukin-1 in vitro and in vivo: possible molecular mechanism of drug-induced gingival
hyperplasia. Journal of Periodontology. 1997;68(1):73–83. At:
https://www.ncbi.nlm.nih.gov/pubmed/9029455
Ciancio SG (2004). Medications' impact on oral health. J Amer Dent Assoc 135(10):14401448. https://doi.org/10.14219/jada.archive.2004.0055
ADA (2005). How medications can affect oral health. J Amer Dent Assoc 136: 831. At:
https://www.ada.org/~/media/ADA/Publications/Files/patient_51.pdf?la=en
Cockburn N, Pradhan A, Taing MW, Kisely S, Ford P (2017). Oral health impacts of
medications used to treat mental illness. J Affect Disord 223: 184-193. doi:
10.1016/j.jad.2017.07.037. Epub 2017 Jul 23 At:
https://www.ncbi.nlm.nih.gov/pubmed/28759866
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Shimpi N, Schwei K, Cooper S, Chyou P-H, Acharya A (2018). Understanding patients’
oral health information needs. J Amer Dent Assoc 149(3): 184-190. DOI:
https://doi.org/10.1016/j.adaj.2017.09.051
Shinkai RS, Hatch JP, Schmidt CB, Sartori EA (2008). Exposure to the oral side effects of
medication in a community‐based sample. https://doi.org/10.1111/j.17544505.2006.tb01434.x Spec Care Dent 26(3): 93-125. At:
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1754-4505.2006.tb01434.x
Gerdin EW, Einarson S, Jonsson M, Aronsson K, Johansson I (2005). Impact of dry mouth
conditions on oral health‐related quality of life in older people.
https://doi.org/10.1111/j.1741-2358.2005.00087.x At:
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1741-2358.2005.00087.x
Östberg A-L, Andersson, Hakeberg M (2009). Oral impacts on daily performances:
Associations with self-reported general health and medication. Acta Odont Scand, 67:6,
370-376, DOI: 10.1080/00016350903136613 At:
https://www.tandfonline.com/doi/abs/10.1080/00016350903136613
Thomson WM, Lawrence HP, Broadbent JM, Poulton R (2006). The impact of xerostomia
on oral-health-related quality of life among younger adults. Health Qual Life Outc 4(86).
At: https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-4-86
Godara N, Godara R, Khullar M (2011). Impact of inhalation therapy on oral health. Lung
India 28(4): 272-275. At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3213714/
AAOMS, Special Committee on Medication-Related Osteonecrosis of the Jaws (2014).
Medication-Related Osteonecrosis of the Jaw—2014 Update. At:
https://www.aaoms.org/docs/govt_affairs/advocacy_white_papers/mronj_position_pa
per.pdf
Cohen LA (2013). Expanding the Physician’s Role in Addressing the Oral Health of Adults.
Am J Public Health 103(3): 408-412. doi: 10.2105/AJPH.2012.300990 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673507/ Abstract: Many
disadvantaged adults visit physicians or hospital emergency departments to receive
relief from dental pain. Physicians also see patients with general questions or concerns
about their oral health. Unfortunately, because physicians generally have received little
oral health training, patients often do not receive comprehensive emergency services or
appropriate counseling. -- This situation has begun to change, as there has been a
growing sentiment among the dental and medical communities that better integration
and coordination between medicine and dentistry would be beneficial. Reports from the
Institute of Medicine and professional associations and foundations reflect the need for
better integration. -- I have outlined the rationale for and progress toward expanding
the physician’s role in addressing the oral health of adults.
Kaplen AD (2012). Medications can affect oral health. Brit Col Med J 54(5):248. At:
https://www.bcmj.org/worksafebc/medications-can-affect-oral-health
Bakhtiari S, Sehatpour M, Mortazavi H, Bakhshi M (2018). Orofacial manifestations of
adverse drug reactions: a review study. Clujul Med 91(1): 27-36. doi: 10.15386/cjmed748. Epub 2018 Jan 15. At: https://www.ncbi.nlm.nih.gov/pubmed/29440948
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Abdollahi M, Rahimi R, Radfar M (2008). Current opinion on drug-induced oral reactions:
a comprehensive review. J Contemp Dent Pract 9(3): 1-15. At:
https://www.ncbi.nlm.nih.gov/pubmed/18335114
Peer A, Khamisi M (2015). Diabetes as a Risk Factor for Medication-Related
Osteonecrosis of the Jaw. J Dent Res 94(2): 252-260. doi: 10.1177/0022034514560768
At: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4438733/

•

Brosky ME (2007). The Role of Saliva in Oral Health: Strategies for Prevention and Management
of Xerostomia. J Supp Oncol 5(5): 215-225. At: http://face2facehealing.org/wpcontent/uploads/2015/11/The-Role-of-Saliva-in-Oral-Health.pdf

•

Bao Y, Kuang Z, Peissig P, Page D, Willett R (2017). Hawkes Process Modeling of Adverse
Drug Reactions with Longitudinal Observational Data. Proc Mach Learn Healthcare 68: 114. At: http://proceedings.mlr.press/v68/bao17a.html [No mention of OH]
Abebe W (2003). An Overview of Herbal Supplement Utilization with Particular
Emphasis on Possible Interactions with Dental Drugs and Oral Manifestations. J Dent
Hyg 77(1): 37-46. At: https://www.ncbi.nlm.nih.gov/pubmed/12704968
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https://odha.on.ca/wp-content/uploads/2016/08/Dentures-15-1.pdf
https://www.mouthhealthy.org/en/az-topics/d/dentures
https://www.toothwisdom.org/a-z/article/denture-information-for-caregivers/
Geller MC, Alter D (2012). The Impact of Dentures on the Nutritional Health of the
Elderly. http://www.jarcp.com/872-the-impact-of-dentures-on-the-nutritional-healthof-the-elderly.html
Savoca MR, Arcury TA, Leng X, Chen H, Bell RA, Anderson AM, Kohrman T, Gilbert GH,
Quandi SA (2011). Impact of Denture Usage Patterns on Dietary Quality and Food
Avoidance among Older Adults. J Nutr Gerontol Geriatr ; 30(1): 86–102. doi:
10.1080/01639366.2011.545043 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3545413/ Pdf at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3545413/pdf/nihms292192.pdf
Yoshida M, Suzuki R (2016). Nutrition and oral status in elderly people. Japan Dent Sci
Rev 50,1:9-14. https://doi.org/10.1016/j.jdsr.2013.09.001 At:
https://www.sciencedirect.com/science/article/pii/S1882761613000562
Medicaid-Coverage-of-Dental-Benefits-for-Adults.pdf
See: TABLE 2-1. Types of Adult Dental Services Covered for Non-Pregnant, NonDisabled Adults under Medicaid, 2015
Rathee M, Hooda A (2009). Nutritional Status in Denture Wearers: A Review. Int J Nutr
Welln 10(2). At: http://ispub.com/IJNW/10/2/7078 with pdf download option.

Nutrition
•

Sumner O., Burbridge, L (2020). Plant-based milks: the dental perspective. Br Dent
J (2020). DOI: https://doi.org/10.1038/s41415-020-2058-9 At:
https://www.nature.com/articles/s41415-020-20589?utm_source=bdj_etoc&utm_medium=email&utm_campaign=toc_41415_229_5&utm
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_content=20200914&sap-outboundid=C039E9A59D512CE799FFFDCB03A2898A4CE80009#citeas Abstract:
Background Consumption of plant-based milk in the UK is increasing at the expense of
cow's milk. Cow's milk consumption has traditionally been advocated by the dental
profession as 'good for teeth'. Aims To identify the range of plant-based milks available
in the UK and compare their nutritional benefits with cow's milk. A secondary aim was
to explore reasons behind the increase in popularity of plant-based milks and discuss
dental relevance. Methods Branded plant-based milks available in UK supermarkets
were identified and nutritional data collected. Data were obtained from product
labelling and manufacturer websites. The sample was collected in December 2019.
Results Eighty-two products were identified. Differences were observed between plantbased and cow's milk, in particular regarding calcium, iodine, vitamin B12 and sugar
content. Sugar content varied from 0-7.6 g/100 ml. Conclusions Dairy is a key source of
dietary iodine and many plant-based milks contain much lower levels. Many plant-based
milks contain free sugars which are cariogenic. Dentists should be aware of this
emerging market and be able to advise patients accordingly.
Nyvad B, Takahashi N (2020) Integrated hypothesis of dental caries and periodontal
diseases, Journal of Oral Microbiology, 12:1, 1710953, DOI:
10.1080/20002297.2019.1710953 Described at:
https://www.drbicuspid.com/index.aspx?sec=prtf&sub=def&pag=dis&itemId=325951&printpag
e=true&fsec=&fsub= At:
https://www.tandfonline.com/doi/full/10.1080/20002297.2019.1710953

Inflammation
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Bao X, Wiehe R, Dommisch H (2020). Entamoeba gingivalis Causes Oral Inflammation
and Tissue Destruction. J Dent Res DOI: https://doi.org/10.1177/0022034520901738 At:
https://journals.sagepub.com/doi/abs/10.1177/0022034520901738?rfr_dat=cr_pub++0
pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&journalCode=jdrb
Abstract: A metagenomics analysis showed a strongly increased frequency of the
protozoan Entamoeba gingivalis in inflamed periodontal pockets, where it contributed
the second-most abundant rRNA after human rRNA. This observation and the close
biological relationship to Entamoeba histolytica, which causes inflammation and tissue
destruction in the colon of predisposed individuals, raised our concern about its putative
role in the pathogenesis of periodontitis. Histochemical staining of gingival epithelium
inflamed from generalized severe chronic periodontitis visualized the presence of E.
gingivalis in conjunction with abundant neutrophils. We showed that on disruption of
the epithelial barrier, E. gingivalis invaded gingival tissue, where it moved and fed on
host cells. We validated the frequency of E. gingivalis in 158 patients with periodontitis
and healthy controls by polymerase chain reaction and microscopy. In the cases, we
detected the parasite in 77% of inflamed periodontal sites and 22% of healthy sites; 15%
of healthy oral cavities were colonized by E. gingivalis. In primary gingival epithelial cells,
we demonstrated by quantitative real-time polymerase chain reaction that infection
with E. gingivalis but not with the oral bacterial pathogen Porphyromonas gingivalis
strongly upregulated the inflammatory cytokine IL8 (1,900 fold, P = 2 × 10–4) and the
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epithelial barrier gene MUC21 (8-fold, P = 7 × 10–4). In gingival fibroblasts, we showed
upregulation of the collagenase MMP13 (11-fold, P = 3 × 10–4). Direct contact of E.
gingivalis to gingival epithelial cells inhibited cell proliferation. We indicated the strong
virulence potential of E. gingivalis and showed that the mechanisms of tissue invasion
and destruction are similar to the colonic protozoan parasite E. histolytica. In
conjunction with abundant colonization of inflamed periodontal sites and the known
resistance of Entamoeba species to neutrophils, antimicrobial peptides, and various
antibiotics, our results raise the awareness of this protozoan as a potential and, to date,
underrated microbial driver of destructive forms of periodontitis.
Bonner M, Amard V, Bar-Pinatel C, Charpentier F, Chatard J-M, Desmuyck Y Ihler S,
Rochet J-P, de La Tribouille VR, Saladin L, Verdy M, Gironès N, Fresno M, Santi-Rocca J
(2014). doi: 10.1051/parasite/2014029 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4077299/ Abstract : Periodontitis is a
public health issue, being one of the most prevalent diseases worldwide. However, the
aetiology of the disease is still unclear: genetics of patients cannot explain the dispersed
or isolated localisation of gingival pockets, while bacteria-based models are insufficient
to distinguish gingivitis and periodontitis. The possible role of parasites in the
establishment of periodontitis has been poorly studied until now. The aim of this project
was to study a potential link between colonisation of gingival crevices by the
amoeba Entamoeba gingivalis and periodontitis. In eight different dental clinics in
France, samples were taken in periodontal pockets (72) or healthy sites (33), and
submitted to microscopic observation and molecular identification by PCR with a new
set of primers designed to specifically detect E. gingivalis. This blind sample analysis
showed the strong sensitivity of PCR compared with clinical diagnosis (58/72 = 81%),
and microscopy (51/65 = 78%). The results of this work show that the parasites detected
by microscopy mainly – if not exclusively – belong to the species E. gingivalis and that
the presence of the parasite is correlated with periodontitis.
Bonner M, Fresno M, Gironès N, Guillén N, Santi-Rocca J (2018). Reassessing the Role
of Entamoeba gingivalis in Periodontitis. Front Cell Infect Microbiol 8: 379
doi: 10.3389/fcimb.2018.00379 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6215854/ Abstract: The
protozoan Entamoeba gingivalis resides in the oral cavity and is frequently observed in
the periodontal pockets of humans and pets. This species of Entamoeba is closely
related to the human pathogen Entamoeba histolytica, the agent of amoebiasis.
Although E. gingivalis is highly enriched in people with periodontitis (a disease in which
inflammation and bone loss correlate with changes in the microbial flora), the potential
role of this protozoan in oral infectious diseases is not known. Periodontitis affects half
the adult population in the world, eventually leads to edentulism, and has been linked
to other pathologies, like diabetes and cardiovascular diseases. As aging is a risk factor
for the disorder, it is considered an inevitable physiological process, even though it can
be prevented and cured. However, the impact of periodontitis on the patient's health
and quality of life, as well as its economic burden, are underestimated. Commonly
accepted models explain the progression from health to gingivitis and then periodontitis
by a gradual change in the identity and proportion of bacterial microorganisms in the
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gingival crevices. Though not pathognomonic, inflammation is always present in
periodontitis. The recruitment of leukocytes to inflamed gums and their passage to the
periodontal pocket lumen are speculated to fuel both tissue destruction and the
development of the flora. The individual contribution to the disease of each bacterial
species is difficult to establish and the eventual role of protozoa in the fate of this
disease has been ignored. Following recent scientific findings, we discuss the relevance
of these data and propose that the status of E. gingivalis be reconsidered as a potential
pathogen contributing to periodontitis.
Charité - Universitätsmedizin Berlin. "Improving the treatment of periodontitis."
ScienceDaily. ScienceDaily, 15 April 2020. At:
www.sciencedaily.com/releases/2020/04/200415132825.htm
Busch Melissa (2020). Does a parasite hold the key to better periodontal disease
treatment? DrBicuspid. At:

https://www.drbicuspid.com/index.aspx?sec=prtf&sub=def&pag=dis&itemId=326426&printpag
e=true&fsec=sup&fsub=hyg

Acharya A, Glurich I, Hetzel S, Kim KM Tattersall MC, DeMets DL (2020). Correlation
between Oral Health and Systemic Inflammation (COHESION): A Randomized Pilot
Follow Up Trial of a Plaque Identifying Toothpaste.
DOI: https://doi.org/10.1016/j.amjmed.2020.01.023 At:
https://www.amjmed.com/article/S0002-9343(20)30122-4/fulltext - Abstract:

Oral Health Risk Assessment for Diabetes
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Hegde H, Shimpi N, Panny A, Glurich I, Christie P, Acharya A (2019). Development of
non-invasive diabetes risk prediction models as decision support tools designed for
application in the dental clinical environment. Inf Med Unl 17, 100254:1-9. doi:
10.1016.j.imu.2019.100254. Available at:
https://www.sciencedirect.com/science/article/pii/S2352914819302758
Cigna (2016). Gum Disease Risk Assessment Quiz. At: https://www.cigna.com/individualsfamilies/health-wellness/gum-disease-assessment
Douglass, CW (2006). Risk assessment and management of periodontal disease, J Amer
Dent Assoc, 137: 275-325.
Lamster IB (2006). Antimicrobial mouthrinses and the management of periodontal
diseases: Introduction to the supplement, J Amer Dent Assoc, Vol. 137:5s-9s.
Eke, PI and Genco, RJ, CDC Periodontal Disease Surveillance Project: Background,
Objectives, and Progress Report, J Periodontol 78(7) (Suppl.): 1366-1371
Guidelines for the Management of Patients With Periodontal Diseases, J Periodontol,
77(9): 1607-1611.
Koshi E, Rajesh S, Koshi P, Arunima PR (2012). Risk assessment for periodontal disease. J
Indian Soc Periodontol 16(3):324-328. At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3498698/

OH + Bias
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Du M, Haag D, Song Y, Lynch J, Mittinty M (2020). Examining Bias and Reporting in Oral
Health Prediction Modeling Studies. J Dent Res 99(4): 374-387. doi:
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10.1177/0022034520903725 At: https://pubmed.ncbi.nlm.nih.gov/32028825/ Abstract:
Recent efforts to improve the reliability and efficiency of scientific research have caught
the attention of researchers conducting prediction modeling studies (PMSs). Use of
prediction models in oral health has become more common over the past decades for
predicting the risk of diseases and treatment outcomes. Risk of bias and insufficient
reporting present challenges to the reproducibility and implementation of these models.
A recent tool for bias assessment and a reporting guideline-PROBAST (Prediction Model
Risk of Bias Assessment Tool) and TRIPOD (Transparent Reporting of a Multivariable
Prediction Model for Individual Prognosis or Diagnosis)-have been proposed to guide
researchers in the development and reporting of PMSs, but their application has been
limited. Following the standards proposed in these tools and a systematic review
approach, a literature search was carried out in PubMed to identify oral health PMSs
published in dental, epidemiologic, and biostatistical journals. Risk of bias and
transparency of reporting were assessed with PROBAST and TRIPOD. Among 2,881
papers identified, 34 studies containing 58 models were included. The most investigated
outcomes were periodontal diseases (42%) and oral cancers (30%). Seventy-five percent
of the studies were susceptible to at least 4 of 20 sources of bias, including
measurement error in predictors (n = 12) and/or outcome (n = 7), omitting samples with
missing data (n = 10), selecting variables based on univariate analyses (n = 9), overfitting
(n = 13), and lack of model performance assessment (n = 24). Based on TRIPOD, at least
5 of 31 items were inadequately reported in 95% of the studies. These items included
sampling approaches (n = 15), participant eligibility criteria (n = 6), and model-building
procedures (n = 16). There was a general lack of transparent reporting and identification
of bias across the studies. Application of the recommendations proposed in PROBAST
and TRIPOD can benefit future research and improve the reproducibility and
applicability of prediction models in oral health.
Celeste RK (2020). Bias in population oral health research: longitudinal studies.
Community Dent Health 37:1-6. doi:10.1922/CDH_SpecialIssueCeleste06 At:
https://www.researchgate.net/publication/338213681_Bias_in_population_oral_health_resear
ch_longitudinal_studies

Kagereki E, Gakonyo J, Simila H (2016). Significance bias: an empirical evaluation of the
oral health literature. BMC Oral Health 16, 53 At: https://doi.org/10.1186/s12903-0160208-x At: https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-0160208-x

Bias in Health Care Research
•

Lambert J (2011). Statistics in Brief: How to Assess Bias in Clinical Studies? Clin Orthop
Relat Res 469(6): 1794-1796. doi: 10.1007/s11999-010-1538-7 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3094617/# Classification bias, also
called measurement or information bias, results from improper, inadequate, or
ambiguous recording of individual factors—either exposure or outcome variables.
Owing to the fact that perfect tools to gather data are uncommon, most studies are
subject to a certain degree of misclassification. If the misclassifications occur randomly,
the bias is said to be nondifferential. On the contrary, if misclassifications are related to
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exposure, outcome status, or treatment allocation, the classification bias is differential.
In clinical trials, blinding prevents differential classification bias. However, it is a major
risk in observational studies, and in particular, case-control studies. For example, certain
data, even regarding irrelevant exposures, often are remembered better by patients
or/and underreported by control subjects, thus generating a memory, or recall, bias.
Classification bias also can occur if different methods of diagnosis are used for the
patients. For example, if aseptic loosening is detected by plain radiography for some
patients and by arthrography for others, the latter are at greater risk of being classified
as having loosening.
Catalog of bias: https://catalogofbias.org/biases/misclassification-bias/ Correct
classification of individuals, and of exposures and participant characteristics, is an
essential element of any study. Misclassification occurs when individuals are assigned to
a different category than the one they should be in. This can lead to incorrect
associations being observed between the assigned categories and the outcomes of
interest. - Non-differential misclassification occurs when the probability of individuals
being misclassified is equal across all groups in the study. Differential misclassification
occurs when the probability of being misclassified differs between groups in a study
(Porta et al. 2014).

Artificial Intelligence, Machine Learning, Big Data, NLP
•

Ljubic B, Hai AA, Stanoievic M, Dikaz W, Polimac D, Pavlovski M, Obradovic Z (2020).
Predicting complications of diabetes mellitus using advanced machine learning
algorithms. J Amer Med Informatics Assoc 27(9): 1343-1351. DOI:
https://doi.org/10.1093/jamia/ocaa120 At: https://academic.oup.com/jamia/articleabstract/27/9/1343/5899846?redirectedFrom=fulltext Abstract: Objective We sought to
predict if patients with type 2 diabetes mellitus (DM2) would develop 10 selected
complications. Accurate prediction of complications could help with more targeted
measures that would prevent or slow down their development. Materials and Methods
Experiments were conducted on the Healthcare Cost and Utilization Project State
Inpatient Databases of California for the period of 2003 to 2011. Recurrent neural
network (RNN) long short-term memory (LSTM) and RNN gated recurrent unit (GRU)
deep learning methods were designed and compared with random forest and multilayer
perceptron traditional models. Prediction accuracy of selected complications were
compared on 3 settings corresponding to minimum number of hospitalizations between
diabetes diagnosis and the diagnosis of complications. Results The diagnosis domain
was used for experiments. The best results were achieved with RNN GRU model,
followed by RNN LSTM model. The prediction accuracy achieved with RNN GRU model
was between 73% (myocardial infarction) and 83% (chronic ischemic heart disease),
while accuracy of traditional models was between 66% – 76%. Discussion The number
of hospitalizations was an important factor for the prediction accuracy. Experiments
with 4 hospitalizations achieved significantly better accuracy than with 2
hospitalizations. To achieve improved accuracy deep learning models required training
on at least 1000 patients and accuracy significantly dropped if training datasets
contained 500 patients. The prediction accuracy of complications decreases over time
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period. Considering individual complications, the best accuracy was achieved on
depressive disorder and chronic ischemic heart disease. Conclusions The RNN GRU
model was the best choice for electronic medical record type of data, based on the
achieved results. NOTE: HCUP database biases against including OH. Refer to: “In fact,
periodontal disease is often considered a complication of diabetes.” Source:
https://www.perio.org/consumer/gum-disease-and-diabetes.htm#
Schwendicke F, Samek W, Krois J (2020). Artificial Intelligence in Dentistry: Chances and
Challenges. J Dent Res 99(7). DOI: https://doi.org/10.1177/0022034520915714 At:
https://journals.sagepub.com/doi/full/10.1177/0022034520915714 Abstract: The term
“artificial intelligence” (AI) refers to the idea of machines being capable of performing
human tasks. A subdomain of AI is machine learning (ML), which “learns” intrinsic
statistical patterns in data to eventually cast predictions on unseen data. Deep learning
is a ML technique using multi-layer mathematical operations for learning and inferring
on complex data like imagery. This succinct narrative review describes the application,
limitations and possible future of AI-based dental diagnostics, treatment planning, and
conduct, for example, image analysis, prediction making, record keeping, as well as
dental research and discovery. AI-based applications will streamline care, relieving the
dental workforce from laborious routine tasks, increasing health at lower costs for a
broader population, and eventually facilitate personalized, predictive, preventive, and
participatory dentistry. However, AI solutions have not by large entered routine dental
practice, mainly due to 1) limited data availability, accessibility, structure, and
comprehensiveness, 2) lacking methodological rigor and standards in their
development, 3) and practical questions around the value and usefulness of these
solutions, but also ethics and responsibility. Any AI application in dentistry should
demonstrate tangible value by, for example, improving access to and quality of care,
increasing efficiency and safety of services, empowering and enabling patients,
supporting medical research, or increasing sustainability. Individual privacy, rights, and
autonomy need to be put front and center; a shift from centralized to
distributed/federated learning may address this while improving scalability and
robustness. Lastly, trustworthiness into, and generalizability of, dental AI solutions need
to be guaranteed; the implementation of continuous human oversight and standards
grounded in evidence-based dentistry should be expected. Methods to visualize,
interpret, and explain the logic behind AI solutions will contribute (“explainable AI”).
Dental education will need to accompany the introduction of clinical AI solutions by
fostering digital literacy in the future dental workforce.
Yauney G, Rana A, Wong LC, Javia P, Muftu A, Shah P (2019). Automated Process
Incorporating Machine Learning Segmentation and Correlation of Oral Diseases with
Systemic Health. Conf Proc IEEE Eng Med Biol Soc 3387-3393. doi:
10.1109/EMBC.2019.8857965. At:
https://www.media.mit.edu/publications/automated-process-incorporating-machinelearning-segmentation-and-correlation-of-oral-diseases-with-systemic-health/ Abstract:
Imaging fluorescent disease biomarkers in tissues and skin is a non-invasive method to
screen for health conditions. We report an automated process that combines intraoral
fluorescent porphyrin biomarker imaging, clinical examinations and machine learning
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for correlation of systemic health conditions with periodontal disease. 1215 intraoral
fluorescent images, from 284 consenting adults aged 18-90, were analyzed using a
machine learning classifier that can segment periodontal inflammation. The classifier
achieved an AUC of 0.677 with precision and recall of 0.271 and 0.429, respectively,
indicating a learned association between disease signatures in collected images.
Periodontal diseases were more prevalent among males (p=0.0012) and older subjects
(p=0.0224) in the screened population. Physicians independently examined the
collected images, assigning localized modified gingival indices (MGIs). MGIs and
periodontal disease were then cross-correlated with responses to a medical history
questionnaire, blood pressure and body mass index measurements, and optic nerve,
tympanic membrane, neurological, and cardiac rhythm imaging examinations. Gingivitis
and early periodontal disease were associated with subjects diagnosed with optic nerve
abnormalities (p<; 0.0001) in their retinal scans. We also report significant cooccurrences of periodontal disease in subjects reporting swollen joints (p=0.0422) and a
family history of eye disease (p=0.0337). These results indicate cross-correlation of poor
periodontal health with systemic health outcomes and stress the importance of oral
health screenings at the primary care level. Our screening process and analysis method,
using images and machine learning, can be generalized for automated diagnoses and
systemic health screenings for other diseases.
Challen R, Denny J, Pitt M, Gompels L, Edwards T, Tsaneva-Atanasova K (2019). Artificial
Intelligence, bias, and clinical safety. BMJ Qual Saf 28:2311-237. Published online 2019
Jan 12. doi: 10.1136/bmjqs-2018-008370 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560460/
Rana A, Tauney G, Wong LC, Gupta O, Muftu A, Shah P (2017). Automated Segmentation
of Gingival Diseases from Oral Images. IEEE Explore (2017 IEEE Healthcare Innovations
and Point of Care Technologies (HI-POCT)), 144-147. Doi: 978-1-5386-1392-4/17 At:
https://www.pratiks.info/uploads/automated-segmentation-of-gingival-diseases-fromoral-images.pdf
Abstract— Periodontal diseases are the largest cause of tooth loss among people of all
ages and are also correlated with systemic diseases such as endocarditis. Advanced
periodontal disease comprises degradation of surrounding tooth structures, severe
inflammation and gingival bleeding. Inflammation is an early indicator of periodontal
disease. Early detection and preventive measures can help prevent serious occurrences
of periodontal diseases and in most cases restore oral health. We report a machine
learning classifier, trained with annotations from dental professionals, that successfully
provides pixel-wise inflammation segmentations of color-augmented intraoral images.
The classifier successfully distinguishes between inflamed and healthy gingiva and its
area under the receiver operating characteristic curve is 0.746, with precision and recall
of 0.347 and 0.621 respectively. Dental professionals and patients can benefit from
automated point-of-care early diagnosis of periodontal diseases provided by this
classifier using oral images acquired by intraoral imaging devices.
Razavian N, Blecker S, Schmidt AM, Smith-McLallen A, Nigam S, Sontag D (2015).
Population-Level Prediction of Type 2 Diabetes From Claims Data and Analysis of Risk
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Factors. Big Data 3(4): 227-287. DOI: 10.1089/big.2015.0020 At:
https://www.liebertpub.com/doi/pdf/10.1089/big.2015.0020
Sokol E (2019). Eliminating Racial Bias in Algorithm Development: Artificial intelligence
can assess patient risk and guide providers to optimal treatment options, but developers
must ensure the technology doesn’t perpetuate existing biases. At:
https://healthitanalytics.com/news/eliminating-racial-bias-in-algorithmdevelopment?eid=CXTEL000000185736&elqCampaignId=12831&utm_source=nl&utm_
medium=email&utm_campaign=newsletter&elqTrackId=3c7f8ee36b2a470da952da7767
b1cbcc&elq=0283908cf0104832a4c33bbdabbfc184&elqaid=13466&elqat=1&elqCampai
gnId=12831
Prometheus Research (n.d.). Using Natural Language Processing (NLP) to Make Use of
Electronic Health Records Text Fields for Medical Research. At:
https://www.prometheusresearch.com/using-natural-language-processing-nlp-tomake-us-of-ehr-text-fields-for-medical-research/
Bresnick J (2018). Amazon takes on Unstructured EHR Data with Machine Learning. At:
https://healthitanalytics.com/news/amazon-takes-on-unstructured-ehr-data-withmachine-learning-nlp

Dataman (2018). NLP for EHR? — Natural Language Processing for Electronic Health
Records. At: https://towardsdatascience.com/natural-language-processing-nlp-forelectronic-health-record-ehr-part-ii-1b2a024ea03a

AI minus OH
•

Dankwa-Mullen I, Rivo M, Sepulveda M, Park Y, Snowdon J, Rhee K (2019). Transforming
Diabetes Care Through Artificial Intelligence: The Future Is Here. Pop Health Manage
22(3). DOI: https://doi.org/10.1089/pop.2018.0129 At:
https://www.liebertpub.com/doi/10.1089/pop.2018.0129?utm_source=sfmc&utm_me
dium=email&utm_campaign=POP+FP+Jan+2+2020&d=1%2F2%2F2020&mcid=19425277
71&

Diabetes and Periodontal Disease
•

•

•

•

Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, Taylor R
(2012). Periodontitis and diabetes: a two-way relationship. Diabetologia 55(1): 21-31.
doi: 10.1007/s00125-011-2342-y At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3228943/
Mealey BL, Rose LF (2008). Diabetes mellitus and inflammatory periodontal disease.
Curr Opin Endocrinol Diabetes Obes 15:135–141. doi: 10.1097/MED.0b013e3282f824b7.
At: https://www.ncbi.nlm.nih.gov/pubmed/18316948
Saini R, Saini S, Sugandha RS (2011). Periodontal disease: The sixth complication of
diabetes. J Family Community Med 18(1): 31. doi: 10.4103/1319-1683.78636 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3114608/
Mealey BL, Oates TW (2006). Diabetes Mellitus and Periodontal Diseases. J Perio 77(8):
1289-1303. https://doi.org/10.1902/jop.2006.050459 At:
https://aap.onlinelibrary.wiley.com/doi/full/10.1902/jop.2006.050459
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Iacopino AM (2001). Periodontitis and Diabetes Interrelationships: Role of Inflammation.
Annals of Periodontology 6(1): 125-137. At:
https://pubmed.ncbi.nlm.nih.gov/11887455/ DOI: 10.1902/annals.2001.6.1.125
Abstract: Diabetes mellitus is a systemic disease with several major complications
affecting both the quality and length of life. One of these complications is periodontal
disease (periodontitis). Periodontitis is much more than a localized oral infection.
Recent data indicate that periodontitis may cause changes in systemic physiology. The
interrelationships between periodontitis and diabetes provide an example of systemic
disease predisposing to oral infection, and once that infection is established, the oral
infection exacerbates systemic disease. In this case, it may also be possible for the oral
infection to predispose to systemic disease. In order to understand the
cellular/molecular mechanisms responsible for such a cyclical association, one must
identify common physiological changes associated with diabetes and periodontitis that
produce a synergy when the conditions coexist. A potential mechanistic link involves the
broad axis of inflammation, specifically immune cell phenotype, serum lipid levels, and
tissue homeostasis. Diabetes-induced changes in immune cell function produce an
inflammatory immune cell phenotype (upregulation of proinflammatory cytokines from
monocytes/polymorphonuclear leukocytes and downregulation of growth factors from
macrophages). This predisposes to chronic inflammation, progressive tissue breakdown,
and diminished tissue repair capacity. Periodontal tissues frequently manifest these
changes because they are constantly wounded by substances emanating from bacterial
biofilms. Diabetic patients are prone to elevated low density lipoprotein cholesterol and
triglycerides (LDL/TRG) even when blood glucose levels are well controlled. This is
significant, as recent studies demonstrate that hyperlipidemia may be one of the factors
associated with diabetes-induced immune cell alterations. Recent human studies have
established a relationship between high serum lipid levels and periodontitis. Some
evidence now suggests that periodontitis itself may lead to elevated LDL/TRG.
Periodontitis-induced bacteremia/endotoxemia has been shown to cause elevations of
serum proinflammatory cytokines such as interleukin-1 beta (IL-1 beta) and tumor
necrosis factor-alpha (TNF-alpha), which have been demonstrated to produce
alterations in lipid metabolism leading to hyperlipidemia. Within this context,
periodontitis may contribute to elevated proinflammatory cytokines/serum lipids and
potentially to systemic disease arising from chronic hyperlipidemia and/or increased
inflammatory mediators. These cytokines can produce an insulin resistance syndrome
similar to that observed in diabetes and initiate destruction of pancreatic beta cells
leading to development of diabetes. Thus, there is potential for periodontitis to
exacerbate diabetes-induced hyperlipidemia, immune cell alterations, and diminished
tissue repair capacity. It may also be possible for chronic periodontitis to induce
diabetes

Scottsdale Project
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Hein C, Cobb C, Iacopino A (2007). Report of the Independent Panel of Experts of the
Scottsdale Project. At:
http://www.keithbaetz.com.au/download/Report_Of_The_Independent_Panel_Of_Exp
erts_Of_The_Scottsdale_Project.pdf

No OH
•

De Silva K, Jönsson D, Demmer RT (2019). De Silva K, Jönsson D, Demmer RT (2019).
A combined strategy of feature selection and machine learning to identify predictors
of prediabetes. J Amer Med Inf Assoc ocz204. DOI:
https://doi.org/10.1093/jamia/ocz204 At:
https://academic.oup.com/jamia/advance-articleabstract/doi/10.1093/jamia/ocz204/5691201?redirectedFrom=fulltext

Oral Microbiome
•

Pushalkar S, Paul B, Li Q, Yang J, Vasconcelos R, Makwana S, Gonzales JM, Shah S, Xie C,
Janal MN, Queiroz E, Bederoff M, Leinwand J, Solarewicz J, Xu F, Aboseria E, Guo Y,
Aguallo D, Gomez C, Kamar A, Shelley D, Apinyanaphongs Y, Barber C, Gordon T, Corby
P, Saxena D (2020). Electronic Cigarette Aerosol Modulates the Oral Microbiome and
Increases Risk of Infection, iScience, https://doi.org/10.1016/j.isci.2020.100884 At:
https://www.cell.com/action/showPdf?pii=S2589-0042%2820%2930068-7

Periodontal Disease Hypertension
•

Lanau N, Mareque J, Zabalza M (2020). Does Periodontal Treatment Help in Arterial
Hypertension Control? A Systematic Review of Literature. Eur J Dent doi: 10.1055/s0040-1718244 At: https://pubmed.ncbi.nlm.nih.gov/33032337/ Abstract: Arterial
hypertension and periodontal diseases are two of the pathologies with more prevalence
worldwide. In the last few years, several scientific evidences have demonstrated the
relationship between both diseases. Besides the etiopathogenic and causal relationship,
some recent publications have pointed out that the therapeutic approach of
periodontitis could have positive effects on the control of arterial hypertension. The aim
of this systematic review is to determine whether there is a decrease in or better
control of blood pressure after performing nonsurgical periodontal treatment in
patients with periodontitis. A thorough search in PubMed, Scopus, and ISI Web of
Science databases with the keywords "'periodontal disease' OR 'periodontitis' OR
'periodontal' AND 'blood pressure' OR 'hypertension' OR 'arterial hypertension'" was
conducted. The quality of the reported information was assessed following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement for systematic reviews. Eight articles were considered for this systematic
review. Five of the studies showed statistically significant reduction in systolic blood
pressure (SBP) values. Despite the limitations of the review, nonsurgical treatment of
periodontal disease seems to reduce SBP values. Further research with larger and
longer-term clinical trials are needed to demonstrate this potential positive effect.
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Czesnikiewicz-Guzik M, Osmenda G, Siedlinski M, Nosalski R, Pelka P, Nowakowski D,
Wilk G, Mikolaiczyk TP, Shramm-Luc A, Furtak A, Maturik P, Koziol J, Drozdz M, MunozAguilera E, Tomaszekski M, Evangelou E, Calufield M, Grodzicki T, D’Aiuto F, Guzik TJ
(2019). Causal association between periodontitis and hypertension: evidence from
Mendelian randomization and a randomized controlled trial of non-surgical periodontal
therapy. Eur Heart J 40(42): 3459-3470. doi: 10.1093/eurheartj/ehz646. At:
https://www.ncbi.nlm.nih.gov/pubmed/31504461 AIMS: Inflammation is an important
driver of hypertension. Periodontitis is a chronic inflammatory disease, which could
provide a mechanism for pro-hypertensive immune activation, but evidence of a causal
relationship in humans is scarce. We aimed to investigate the nature of the association
between periodontitis and hypertension.
CardioSmart News (2018). Study Confirms the Link Between Gum Disease and High
Blood Pressure. At: https://www.cardiosmart.org/news/2018/10/study-confirms-thelink-between-gum-disease-and-high-blood-pressure Gum disease may make it more
difficult to treat high blood pressure, based on a recent study that links gum disease to
higher blood pressure levels. Findings were recently published in the American Heart
Association journal Hypertension and help support the association between gum disease
and poorer heart health.
The study included more than 11,750 U.S. adults who completed health surveys and
underwent dental exams between 2009 and 2014. Participants were part of the
National Health and Nutrition Examination Survey, which has studied the health of
Americans since the early 1960s.
The goal of the recent analysis was to see if gum disease has any impact on blood
pressure control. It’s currently estimated that one in three U.S. adults is living with high
blood pressure, yet less than half have their condition under control.
Based results of the health questionnaires, 3,626 of patients reported being on
treatment for high blood pressure. Of these, just over half had gum disease based on
results of dental exams. Most had moderate gum disease, although a small portion had
mild or severe gum disease.
After analysis, researchers found that among participants with high blood pressure,
those with gum disease had 2.3-3mmHg higher systolic blood pressure than those with
healthy gums. Patients with gum disease were also less likely to have their blood
pressure under control with medication than those without good oral health.
Researchers noted that the more severe gum disease was, the more likely it was that
treatment for high blood pressure would fail.
What this study suggests, according to authors, is that gum disease may impact
outcomes in patients with high blood pressure. Findings show that treatment for high
blood pressure may not be as effective in patients with gum disease as it would in
patients with good oral health. Therefore, taking care of teeth and gums may be an
important way to help promote a healthy blood pressure.
Of course, authors note that this study only looked at data from one period of time and
can’t tell us about cause and effect. However, findings add to a body of evidence linking
gum disease to poorer heart health.
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Gum disease, also referred to as periodontal disease, causes chronic inflammation of
the gums. It currently affects nearly half of Americans over 30. Experts believe that that
inflammation from gum disease may trigger or worsen inflammation in other parts of
the body, including blood vessels and arteries. While we don’t fully understand this
association, we know that it’s important to maintain good oral health in addition to
taking steps to promote better cardiovascular and overall health.
Br. Dent. J. (2019). New evidence links periodontitis with hypertension. Br Dent J 227,
546 (2019). https://doi.org/10.1038/s41415-019-0870-x At:
https://www.nature.com/articles/s41415-019-0870-x

Paizan MLM, Vilela-Martin JF (2014). Is There an Association between
Periodontitis and Hypertension? Curr Cardiol Rev 10(4): 355-361.
doi: 10.2174/1573403X10666140416094901 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4101200/ Abstract:

Cardiovascular diseases are the leading cause of deaths. Also, cardiovascular risk factors
start the atherosclerotic process, which leads to cardiovascular diseases. Nowadays,
periodontal disease can also be considered another cardiovascular risk factor. It involves
inflammatory, immunological and humoral activities, which induce the production of
proinflammatory cytokines and the destruction of the epithelium. This allows the entry
of endotoxins and exotoxins in the bloodstream, which may contribute to atherogenesis
and thromboembolic events. There is also direct invasion of the vessel wall by oral
pathogens, triggering an inflammatory response that produces endothelial dysfunction.
In hypertension, changes in microcirculation can cause ischemia in the periodontium,
which favors periodontal disease. Moreover, endothelial dysfunction promotes the
formation of atherosclerotic plaque and the development of lesions in target organs.
Periodontitis has also been associated with insulin resistance and a higher risk for the
metabolic syndrome, which is characterized by oxidative stress. This seems to act as a
common link to explain the relationship between each component of the metabolic
syndrome (including hypertension) and periodontitis. This article will discuss clinical and
experimental evidence, as well as possible pathophysiologic mechanisms and links
involved in the relationship among periodontal disease, hypertension and cardiovascular
disease.
OH and Hypertension
•

•

Kumar P, Mastan KMK, Chowdhary R, Shanmugam K (2012). Oral manifestations in
hypertensive patients: A clinical study. J Oral Maxillofac Pathol 16(2): 215-221.
doi: 10.4103/0973-029X.99069 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424937/
Pietropaoli D, Del Pinto R, Ferri C, Wright JTJr, Giannoni M, Ortu E, Monaco A (2018).
Poor Oral Health and Blood Pressure Control Among US Hypertensive Adults: Results
from the National Health and Nutrition Examination Survey 2009 to 2014. Hypertension
72:1365–1373. Doi: https://doi.org/10.1161/HYPERTENSIONAHA.118.115 At:
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.118.11528 Abstract:
Periodontal disease is a chronic inflammatory disorder of the tissues surrounding the
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teeth, with evidence of systemic effects. Some studies showed the benefit of
periodontal therapy on blood pressure (BP), but the impact of periodontitis on BP
control is unknown. We retrospectively analyzed cross-sectional, nationally
representative data from treated hypertensive adults aged ≥30 years with and without
periodontitis. BP was examined as both continuous (mm Hg) and categorical (treatment
goal achievement status according to guidelines: at goal and above goal) variable
according to the presence or absence of periodontitis and its clinical parameters
(probing depth, clinical attachment loss, and disease severity [mild, moderate, and
severe]). Systolic BP means and odds ratios for uncontrolled BP according to the
presence and severity of periodontitis were calculated using progressively adjusted
models. Among treated hypertensive adults, mean systolic BP was about 2.3 to 3 mm Hg
higher in the presence of periodontitis (P<0.0001). Periodontitis was associated with
unsuccessful antihypertensive treatment after multiple adjustments, with higher odds
by disease severity. A good periodontal health is associated with better systolic BP
profile during antihypertensive therapy by about 2.3 to 3 mm Hg and with lower odds of
antihypertensive treatment failure. Dedicated studies are needed to test the impact of
periodontal therapy on BP and the long-term effects on cardiovascular outcomes of this
complementary approach to systemic health.
Nitric Oxide and Oral Microbiome and Hypertension (OH + Hypertension; Mouthwash)
•

•

•

Mouthwash use could inhibit benefits of exercise. Summary: Scientists have shown that
the blood pressure-lowering effect of exercise is significantly reduced when people
rinse their mouths with antibacterial mouthwash, rather than water - showing the
importance of oral bacteria in cardiovascular health.Sep 3, 2019 See:
https://www.sciencedaily.com/releases/2019/09/190903111242.htm

Belibasakis GN, Hajishengallis G, Bostanci N, Curtis MA, Eds. (2019). Oral Mucosal
Immunity and Microbiome. Springer-Nature. ISBN 978-3-030-28524-1 Highlights
selections from the 1st International Conference on Oral Mucosal Immunity and
Microbiome (OMIM), held in September 2018. Focuses on multiomic technologies that
are progressing the field of the oral microbiome. Ideal reference for basic or
translational researchers. The first International Conference on Oral Mucosal Immunity and

Microbiome (OMIM) aimed to highlight cutting-edge basic and translational research from an oral
immunological and microbiological perspective. Oral diseases with a microbial etiology are the
most prevalent chronic diseases of humans. Whilst not life-threatening, they can significantly
compromise quality of life, are associated with increased risk for certain systemic diseases, and
pose heavy financial burdens to national health systems. Hence, periodontal and peri-implant
diseases, dental caries, root canal infections and mucosal infections are significant global public
health problems.
In this book global experts summarize and discuss the latest progress made in oral mucosal
immunity and the oral microbiome. Target audience is basic and/or translational researchers with
expertise in host immunity and microbiome research, and interest in oral health and disease. This
volume provides a much needed quantum leap in the field, by joining forces to address gaps at
the oral mucosal immunity-microbiome cross-talk.

Bescos R, Ashworth A, Cutler C, Brookes ZL, Belfield L, Rodiles A, Casas-Agustench P,
Farnham G, Liddle L, White D, Easton C, Hickson M (2020.) Effects of Chlorhexidine
mouthwash on the oral microbiome. Sci Rep 10, 5254 (2020).
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https://doi.org/10.1038/s41598-020-61912-4 At:
https://www.nature.com/articles/s41598-020-61912-4?draft=marketing Abstract:
Following a single blind, cross-over and non-randomized design we investigated the
effect of 7-day use of chlorhexidine (CHX) mouthwash on the salivary microbiome as
well as several saliva and plasma biomarkers in 36 healthy individuals. They rinsed their
mouth (for 1 min) twice a day for seven days with a placebo mouthwash and then
repeated this protocol with CHX mouthwash for a further seven days. Saliva and blood
samples were taken at the end of each treatment to analyse the abundance and
diversity of oral bacteria, and pH, lactate, glucose, nitrate and nitrite concentrations.
CHX significantly increased the abundance of Firmicutes and Proteobacteria, and
reduced the content of Bacteroidetes, TM7, SR1 and Fusobacteria. This shift was
associated with a significant decrease in saliva pH and buffering capacity, accompanied
by an increase in saliva lactate and glucose levels. Lower saliva and plasma nitrite
concentrations were found after using CHX, followed by a trend of increased systolic
blood pressure. Overall, this study demonstrates that mouthwash containing CHX is
associated with a major shift in the salivary microbiome, leading to more acidic
conditions and lower nitrite availability in healthy individuals.
Busch M. Germ-killing mouthwash alters saliva, may up tooth damage risk. DrBicuspid
on April 2, 2020 – At:
https://www.drbicuspid.com/index.aspx?sec=prtf&sub=def&pag=dis&itemId=326220&
printpage=true&fsec=sup&fsub=hyg Text: Using chlorhexidine mouthwash, which many
dentists have adopted as a prerinse prior to dental work as a precaution against COVID19, increases saliva's acidity and makes teeth more vulnerable to damage, according to
a study published on March 24 in Scientific Reports. Using chlorhexidine mouthwash for
just seven days changes the oral microbiome, the researchers found. It significantly
increases the number of lactate-producing bacteria, which lowers the pH level of saliva
and creates a favorable environment for increased dental caries and other oral health
diseases. "Our results showing lower saliva pH after using [chlorhexidine mouthwash]
are relevant, since decreased pH in saliva is associated with demineralization of tooth
enamel and risk of caries, tooth loss, and other dental problems," wrote the authors, led
by Raul Bescos, PhD, of the University of Plymouth's Institute of Health and Community
in the U.K. Acidic saliva equals trouble Chlorhexidine mouthwash is widely available and
used by healthy patients to kill mouth germs. Despite its widespread use, it is unknown
whether it promotes a healthy oral microbiome or causes a shift to a microbiome that is
associated with disease. Eating and drinking alter acidity levels, and one role of saliva is
to maintain a neutral pH in the mouth. When the pH level drops dramatically, damage
to the teeth, the tissue surrounding the teeth, and the inside of the mouth can occur.
This study aimed to investigate the effects of chlorhexidine on healthy individuals' oral
microbiomes and several saliva markers, such as pH, buffering capacity, and lactate and
glucose levels. Two times per day for seven days, 36 healthy subjects rinsed with a
placebo mouthwash. They followed the same protocol using chlorhexidine mouthwash.
The amounts and diversity of bacteria in the oral microbiome were analyzed, and the
saliva's pH, its ability to neutralize acids in the mouth, and concentrations of lactate,
glucose, nitrate, and nitrite were measured after the first week. Blood and saliva
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samples were analyzed, according to the authors. After the use of chlorhexidine
mouthwash, a greater number of species of Firmicutes and Proteobacteria were found.
The subjects' oral microbiomes also had fewer Bacteroidetes, TM7, and Fusobacteria.
These changes were linked to an increase in acidity, seen with lower salivary pH and
buffering capacity. The study was not without limitations; for example, oral health
status was assessed using medical questionnaires. It could be more useful to conduct
full oral and dental exams to get more detail about the concurrent effect of
chlorhexidine mouthwash on markers of periodontal health, the authors wrote. More
information needed Also, though chlorhexidine was found to reduce microbial diversity
overall in the mouth, more research is needed to determine if this reduction itself
increases the risk of oral disease. These findings add to the growing body of evidence
that the applications of chlorhexidine mouthwash should be more carefully considered.
This is especially important during the current COVID-19 pandemic, said Zoe Brookes,
BDS, PhD, of the University of Plymouth's Peninsula Dental School, in a press release
issued by the school. "In the face of the recent COVID-19 outbreak many dentists are
now using chlorhexidine as a prerinse before doing dental procedures," Dr. Brookes
said. "We urgently need more information on how it works on viruses."
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1-16.DOI: https://doi.org/10.3389/fcimb.2019.00039 At:
https://www.frontiersin.org/articles/10.3389/fcimb.2019.00039/full
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Having high blood pressure puts you at risk for heart disease and stroke, which are
leading causes of death in the USA and worldwide. One out of every three Americans
has hypertension, and it is estimated that despite aggressive treatment with
medications, only about half of those medicated have managed blood pressure. Recent
discoveries of the oral microbiome that reduces inorganic nitrate to nitrite and nitric
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oxide provide a new therapeutic target for the management of hypertension. The
presence or absence of select and specific bacteria may determine steady-state blood
pressure levels. Eradication of oral bacteria through antiseptic mouthwash or overuse of
antibiotics causes blood pressure to increase. Allowing recolonization of nitrate- and
nitrite-reducing bacteria can normalize blood pressure. This review will provide
evidence of the link between oral microbiota and the production of nitric oxide and
regulation of systemic blood pressure. Management of systemic hypertension through
maintenance of the oral microbiome is a completely new paradigm in cardiovascular
medicine.
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Investig Dent 8: 111-120. Published online 2016 Oct 17 doi: 10.2147/CCIDE.S99446 At:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5074706/ Abstract: Hypertension is a
chronic illness affecting more than a billion people worldwide. The high prevalence of
the disease among the American population is concerning and must be considered
when treating dental patients. Its lack of symptoms until more serious problems occur
makes the disease deadly. Dental practitioners can often be on the frontlines of
prevention of hypertension by evaluating preoperative blood pressure readings,
performing risk assessments, and knowing when to consider medical consultation of a
hypertensive patient in a dental setting. In addition, routine follow-up appointments
and patients seen on an emergent basis, who may otherwise not be seen routinely,
allow the oral health provider an opportunity to diagnose and refer for any unknown
disease. It is imperative to understand the risk factors that may predispose patients to
hypertension and to be able to educate them about their condition. Most importantly,
the oral health care provider is in a pivotal position to play an active role in the
management of patients presenting with a history of hypertension because many
antihypertensive agents interact with pharmacologic agents used in the dental practice.
The purpose of this review is to provide strategies for managing and preventing
complications when treating the patient with hypertension who presents to the dental
office.
Pietropoli D, Del Pinto R, Ferri C, Wright Jr JT, Giannoni M, Ortu E, Monaco A (2018).
Poor Oral Health and Blood Pressure Control Among US Hypertensive Adults: Results
From the National Health and Nutrition Examination Survey 2009 to 2014. Hypertension
72: 1365-1373.At:
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.118.11528 Abstract:
Periodontal disease is a chronic inflammatory disorder of the tissues surrounding the
teeth, with evidence of systemic effects. Some studies showed the benefit of
periodontal therapy on blood pressure (BP), but the impact of periodontitis on BP
control is unknown. We retrospectively analyzed cross-sectional, nationally
representative data from treated hypertensive adults aged ≥30 years with and without
periodontitis. BP was examined as both continuous (mm Hg) and categorical (treatment
goal achievement status according to guidelines: at goal and above goal) variable
according to the presence or absence of periodontitis and its clinical parameters
(probing depth, clinical attachment loss, and disease severity [mild, moderate, and
severe]). Systolic BP means and odds ratios for uncontrolled BP according to the
presence and severity of periodontitis were calculated using progressively adjusted
models. Among treated hypertensive adults, mean systolic BP was about 2.3 to 3 mm Hg
higher in the presence of periodontitis (P<0.0001). Periodontitis was associated with
unsuccessful antihypertensive treatment after multiple adjustments, with higher odds
by disease severity. A good periodontal health is associated with better systolic BP
profile during antihypertensive therapy by about 2.3 to 3 mm Hg and with lower odds of
antihypertensive treatment failure. Dedicated studies are needed to test the impact of
periodontal therapy on BP and the long-term effects on cardiovascular outcomes of this
complementary approach to systemic health.
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