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SUMMARY (English)
The link between dental status and general health is fascinating and relevant. Most precedent 

literature in this field tries to find causality between dental pathology and systemic diseases, 

mainly based on derivative parameters. This thesis provides new insights into this link 

elaborated in two essential general health conditions: cardiovascular diseases (as the leading 

cause of global mortality) (Part I) and COVID-19 (as a recent example of a worldwide pandemic) 

(Part II). Consequently, a more widespread and general statement on this exciting and above 

all important topic is discussed in Part III.

Chapter 1 provides a general introduction to the background and significance of the link 

between dental status and general health. 

Part I – Dental status as a window to cardiovascular disease
Most research in this field regards the association between periodontitis and cardiovascular 

disease. Chapter 2 presents a review summarizing the literature on this topic. Although 

causal mechanisms are still lacking, several pathophysiological and epidemiological pathways 

have been suggested. Pathophysiological pathways involve a direct mechanism: invasion of 

periodontal pathogens into atherosclerotic plaques and indirect mechanisms: increased level 

of systemic inflammation, increased platelet activation and molecular mimicry. Moreover, 

the link may also be explained by a shared genetic basis of periodontitis and cardiovascular 

disease, that has recently been demonstrated.

The described previous studies predominantly used surrogate biomarkers to investigate the 

association between cardiovascular disease and periodontitis, and to evaluate the effects of 

periodontal treatment. Chapter 3-5 describes studies based on more direct parameters. 

Chapter 3 explores the association between Coronary Artery Calcium (CAC) scores, investigated 

by a cardiac CT-scan, and dental pathology determined on a dental panoramic radiograph. 

The results of this retrospective study show a statistically significant association between the 

number of missing teeth and the CAC score. However, after multivariate correction for age, 

sex, and other well-known risk factors for cardiovascular disease, the significant correlation 

was no longer present. Furthermore, the results show a tendency for more teeth with peri-

apical lesions and a higher percentage of mean alveolar bone loss in the group with the highest 

CAC scores. 

Chapter 4 describes the results of a cross-sectional study that aimed to investigate the 

association between the inflammatory burden of periodontitis and the presence and extent 

of coronary calcification. Full-mouth examinations were performed by a periodontist to 

determine the Periodontal Inflamed Surface Area (PISA) score and other dental parameters. To 
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evaluate the cardiovascular conditions, CAC scores, endothelial function assessments by the 

EndoPAT™, and several physical and biochemical examinations were performed. Seventy-one 

subjects (41 periodontitis patients and 30 controls) were included. Elevated CAC scores and 

endothelial dysfunction were not significantly related to PISA score or dental health. Although 

the PISA score was significantly related to the Framingham and Reynolds CVD risk predictors, 

after correction for confounders this was no longer significant. The same applied to the 

significant associations between tooth loss, dental plaque and bleeding scores and the CVD 

risk predictors. Chapter 5 shows a follow -up of the patients included in the study described in 

chapter 4. One year after completing periodontal (non-surgical and surgical) treatment of the 

periodontitis patients and one year after inclusion of the controls, the full mouth examination 

and measurements of endothelial function and other physical and biochemical cardiovascular 

parameters were repeated. This study did not find an improvement of endothelial function or 

other cardiovascular parameters after highly effective periodontal treatment. 

Part II – Dental status as a window to COVID-19
Chapter 6 introduces the exploration of an association between dental status and severity of 

COVID-19. In this retrospective, cohort study we observed a statistically significant relation 

between the COVID-19 severity with alveolar bone loss and tooth loss. However, when 

adjusted for the well-known risk factors of COVID-19, these dental parameters were not 

identified as independent risk factors for the course and outcome of COVID-19 in our study 

population. The results of this study contributed to the design of the next study, described in 

Chapter 7. This study aimed to develop and externally validate prediction models for critical 

outcomes of COVID-19 based on demographic characteristics, medical conditions, and dental 

status. Interestingly, it was found that beside age, and several medical conditions, the number 

of remaining natural teeth, proves to be an important predictor for death and/or critical 

outcome due to COVID-19. 

Part III - Dental status a window to general health
Dental pathologies and various systemic diseases are based on overlapping complex 

pathophysiological mechanisms, with genetic and epigenetic factors that interact with lifestyle 

and environmental factors. The resulting “susceptibility” of the host seems the fundament of 

the link between dental status and general health.  Evidence for possible causal relations is 

still lacking, and the urgency for causal explanations is increasingly moving to the background.

Dental status is still a neglected issue. That’s exactly why higher awareness about how dental 

status could mirror the general health status should be added to the global health agenda.

Simplifying the dental status to “tooth loss”, as the ultimate sequela of dental pathology and 

poor oral health, makes it a quick and easily accessible marker for general health. Consequently, 
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inspection of the dentition must be adapted as a standard widespread diagnostic tool by all 

health workers. 

In conclusion, the work presented in this thesis added further knowledge to the once-wide gap 

between dentistry and general medicine; screening the dental status of patients may help to 

identify the person at risk for morbidity and mortality of systemic diseases. 


