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ABSTRACT 

Background:This study explores the association between periodontal health and cardiovascular risk factors among 

adults, including those with chronic illnesses or coronary artery disease. 

Methods: A comparative cross-sectional analysis was conducted involving two groups: individuals at cardiovascular 
risk and a healthy control group. Clinical assessments included dental examinations, gingival inflammation index (GI), 

community periodontal index (CPI), and Decayed, Missing, and Filled Teeth index (DMFT). Statistical analysis using 

SPSS and R software revealed significant differences between the groups. 
Results: Periodontal disease was observed in 41.9% of the high-risk group compared to 25.1% in the control group. 

Chewing difficulty was reported by 40.6% of the high-risk participants, and 17% had communication problems. 

Logistic regression indicated a significantly higher odds of periodontal disease among high-risk individuals (OR = 

1.21, p = 0.028). The GI and CPI scores were elevated in the risk group, and notable associations were found between 
periodontal disease and hypertension (RR = 1.41), diabetes (RR = 1.31), and smoking (RR = 1.49). Moreover, chewing 

and speaking difficulties were statistically higher in the risk group. 

Conclusion: The findings support the hypothesis that periodontal disease is associated with increased cardiovascular 

risk, potentially through systemic inflammation. Regular dental checkups and improved oral hygiene should be 

emphasized, particularly among those with known cardiovascular risk factors. This study highlights the need for 

integrative healthcare approaches targeting both oral and cardiovascular health. 
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INTRODUCTION 

The majority of developing countries are 

expected to see a significant rise in the mortality and 
morbidity rates associated with cardiovascular disease 

over the course of the next several decades 1,2. A 

number of variables, including the prevalence of risk 
factors and an aging population, are responsible for 

this. The risk factors contributing to the convoluted 

aetiology of cardiovascular disease include inherited 
factors, socioeconomic variables, and environmental 

circumstances. At the same time, a number of studies 

have been conducted in recent years to investigate the 

role that inflammation plays in cardiovascular disease 
(CVD), and the evidence is mounting to show that 

inflammation is a significant contributor to the 

development of CVD 3. When it comes to 
cardiovascular disease, there is evidence that 

periodontal disease and mouth infections may raise the 

probability of developing the condition 4. 
One of the most common infections that might trigger 

a moderate inflammatory response throughout the 

body is chronic periodontal disease 5,6. In addition to a 

person's overall health, dental health is also important. 
Several epidemiological studies found that periodontal 

disease elevated the risk of cardiovascular disease by 

25%. According to the findings of a research 7, 
periodontal disease impacted 84.4% of persons who 

had cardiovascular disease, whereas only 22.5% of 

those who did not have the illness were affected by it. 

According to the findings of a recent meta-analysis 8, 
periodontal disease and poor tooth health may be risk 

factors in the development of cardiovascular disease. 

Instead of doing clinical oral examinations, the 
research reviewed the literature to determine which 

risk factors were associated with both diseases. 

Finding the connection between these risk variables 
was the driving force for the study. The researchers 

set out to find out if there was any correlation between 

cardiovascular disease risk and periodontal health, 

microbiological plaque, and the condition of the teeth 
and gums. 

 

A correlation between poor oral health and 

cardiovascular disease is seen in Figure 1. 

 

 

 

 

Figure 1. Link between oral health and cardiovascular 
disease the risk of cardiovascular disease. 

were used in the computation of the GI and CPI ratings 

 

Poor dental hygiene increases cardiovascular disease risk, 

according to many research. Many studies have linked 

periodontal disease (gum disease) to cardiovascular 
disease. Because germs may enter the 

 

circulation via the oral cavity, it is possible for them to 
spread to other organs, including the heart, once they have 

entered the circulation. The inflammation that is brought 

on by periodontal disease has the potential to develop into 
atherosclerosis, which is synonymous with the hardening 

of the arteries. It is possible that endothelial dysfunction 

will result from the inflammation that is induced by 

periodontal disease. There is a possibility that this 
inflammation may cause damage to the endothelium, 

which is the protecting lining of blood vessels. If 

periodontal disease is the source of systemic 
inflammation, then there is a possibility that the risk of 

cardiovascular disease will increase. Patients who 

already have periodontal disease may have an 
exacerbation of their condition if they have hypertension, 

which increases the risk of cardiovascular disease. 
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MATERIAL AND METHODS 

The academic archives of the internet were searched 

for research publications on risk factors for 
cardiovascular disease, and these articles were 

 
selected 9–16. Readings of blood pressure that were 

at least 140/90 mm Hg and a body mass index (BMI) that 

was between 25 and 29.9/30 or above were considered for 

inclusion in the trials. Table 1 presents the demographic 

data. 
 

 

Table 1. General demographic data 

 

Groups Risk Group 

(n=60) 

Control Group 

(n=60) 
t/X2 P 

Gender     

Male 35 (50.43) 34 (53.18) 0.025 0.783 

Female 25 (46.51) 26 (43.56) 0.029 0.813 

Age (years) 59.14±10.15 58.01±12.18 0.088 0.914 

Weight (Kg) 59.15±4.28 58.13±4.86 1.002 0.356 

Smoking status     

Smokes 35 (62.23) 36 (63.33) 0.001 0.982 

Does not 
smoke 

25 (35.17) 24 (34.14) 
0.001 0.992 

High blood 
pressure 

    

Has 37 (64.31) 38 (62.31) 0.001 0.974 

Does not have 23 (37.63) 22 (36.57) 0.001 0.982 

Obesity status     

Yes 34 (65.31) 35 (66.31) 0.001 0.974 

No 22 (36.63) 21 (35.57) 0.001 0.982 

 

A number of observations were made about the number of teeth that were affected, whether or not there were any signs 

of sickness, and whether or not there was microbiological plaque present. The DMFT, which is an acronym that stands 
for decay, missing teeth from caries, and filled teeth, was calculated for each and every unique participant. For the 

objective of determining the state of gingival health, the traditional Silness-Leo gingival inflammation index (GI) was 

used 17. Scales ranging from 0.1 to 1.0 were used to evaluate mild gastrointestinal inflammation, scales ranging from 1.1 
to 2.0 were used to evaluate moderate inflammation, and scales ranging from 2.0 to 3.1 were used to evaluate severe 

inflammation. In order to examine the teeth of the index patients, sextants were used, and the community periodontal 

index (CPI) was utilized in order to assess the overall periodontal health state of the patients 18. A score of 0 indicates 
good health, 1 indicates bleeding during probing, 2 indicates supra- or subgingival calculus, 3 indicates a pocket depth 

of 4–5 millimeters, and 4 indicates a pocket depth of more than 6 millimeters. 

The suggestions that were used in the computation of the GI and CPI ratings were supplied by the reference located at 
18. Following that, a multivariate poisson regression model was used in order to assess the levels of oral health indicators. 

Statistical Analysis 

In order to determine what differentiated one group from the others, the researchers conducted exhaustive statistical 

analysis on their data. In order to carry out the statistical analysis, we made use of SPSS 21.0 in conjunction with the R 
program. A chi-square test was used for the aim of attaining this objective. A logistic regression analysis was carried 

out on a sample that was representative of the population in order to determine the elements that put persons at risk for 

cardiovascular disease. The goal of this research was to find the factors that placed individuals at risk. 

 

RESULTS 

According to the results, 99% of the cases showed visible plaque, and 33% of the participants had an acute or chronic 
dental infection that affected an average of 2.5 teeth. 20% of the people had full dentures, compared to four percent who 

did not. The most common conditions among research participants were calculus present (CPI score = 2) and moderate 

gingival irritation (GI score = 2). The gastrointestinal (GI) score varied significantly across age groups and genders (p < 
0.0001 and p = 0.03, respectively) (Table 2). In all age groups, dentate persons had an average DMFT of 12.47 (Table 

3), their average MT score was 11.96 (Table 4), their average DT score was 10.03 (Table 5). Table 6 show that the CPI 
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scores that varied significantly (p < 0.001). Table 7 displays the findings of the regression model's pre- and correlation 

assessment, which takes cardiovascular disease risk factors into account. 

Table 2. GI comparison 

 

     

Groups Risk group 

(n=60) 
(Odd Ratio) 

Control group 

(n=60) 
(Odd Ratio) 

t P 

Cardiovascular disease- 
Yes 

21.42±4.19 21.55±3.35 0.245 0.745 

Cardiovascular disease- 
No 

59.02±4.26 43.25±4.26 12.767 <0.001 

t 37.561 28.674   

P <0.001 <0.001   

Table 3. DMFT comparison 

 Risk group (n=60) 
(Odd Ratio) 

Control group (n=60) 
(Odd Ratio) 

t P 

Cardiovascular disease- 
Yes 

18.35±3.38 18.53±3.82 0.456 0.617 

Cardiovascular disease- 
No 

29.25±3.58 21.78±3.02 9.563 <0.001 

t 12.450 6.432   

P <0.001 <0.001   

 

Table 4. MT comparison 

Group Risk group (n=60) 
(Odd Ratio) 

Control group (n=60) 
(Odd Ratio) 

t P 

Cardiovascular disease- 
Yes 

22.13±6.34 23.34±6.45 0.334 0.748 

Cardiovascular disease-No 60.25±8.45 41.15±7.97 12.042 <0.001 

t 23.990 12.145   

P <0.001 <0.001   

Table 5. DT comparison 

Group Risk group (n=60) 
(Odd Ratio) 

Control group (n=60) 
(Odd Ratio) 

t P 

Cardiovascular disease- 
Yes 

61.47±4.01 58.33±5.89 0.445 0.667 

Cardiovascular disease-No 38.45±3.96 48.45±3.87 10.765 <0.001 

t 29.451 15.234   

P <0.001 <0.001   

 

Table 6. CPI comparison 

 

Group Risk group (n=60) 
(Odd Ratio) 

Control group (n=60) 
(Odd Ratio) 

t P 

Cardiovascular  disease- 
Yes 

59.25±3.81 59.15±2.95 0.216 0.835 

Cardiovascular  disease- 
No 

35.01±2.45 41.98±4.06 11.645 <0.001 

t 56.002 28.453   

P <0.001 <0.001   
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Table 7. Periodontal disease and their correlation with CVD 

 

Group Risk group (n=60) Control group 
(n=60) 

X2 P 

Difficulty in chewing 

associated with CVD 

58 (98.13) 39 (63.45) 23.720 <0.001 

Periodontal disease 

associated with CVD 

60 (100.00) 15 (25.03) 71.152 <0.001 

Periodontal  disease  with 
high blood pressure 

58 (96.67) 36 (61.64) 22.314 <0.001 

Periodontal  disease  with 
diabetes 

57 (95.00) 31 (50.34) 31.445 <0.001 

Periodontal  disease  with 
smoking 

58 (96.00) 48 (81.02) 6.126 0.062 

 

 

Figure 1. Regression analysis for GI with cardiovascular disease 
 

 
Figure 2. Regression analysis for GI with cardiovascular disease 
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Figure 3. Regression analysis for DMFT with cardiovascular disease 

 

Figure 4. Regression analysis for MT with cardiovascular disease 

 

Figure 5. Regression analysis for DT with cardiovascular disease 
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Figure 6. Regression analysis for CPI with cardiovascular disease 

 

 
The relative risk of GI rising from 1.54 to 1.89. Throughout the investigation, gingival inflammation did not correlate 

with any other cardiovascular disease risk factors, even after controlling for age, gender, and other possible variables. 

The periodontal disease index (CPI) increased from 2.7 to 3.88 among those who are at relative risk. When a number of 
factors, including known risk factors for cardiovascular disease, were considered, the only ones that elevated the risk of 

periodontal disease were high blood pressure (relative risk=1.41), diabetes (related risk=1.31), and smoking (relative 

risk=1.49). We examined data from individuals under 45 to see if DMFT was linked to other cardiovascular disease risk 

factors. When specific risk factors were present, such as smoking (relative risk = 3.05), the score increased. Chewing 
difficulties were reported by 40.6% of the risk group compared to 34.8% of the control group (p = 0.039). Furthermore, 

the risk group reported considerably more communication issues (18.7%) than the control groups (13.2%) (p = 0.013). 

Compared to the group without periodontitis, they found that the prevalence of periodontitis was 1.21 (95% CI: 1.020- 
1.436) times more likely to be linked to cardiovascular disease (figure 1-7). 

 

DISCUSSION 

In this particular research, the primary objective is to 

evaluate the connection that exists between a variety 

of indicators of oral health and other risk factors 
known to be associated with cardiovascular disease. 

In the same way that some characteristics, such as age, 

may be connected with an increased risk of 

cardiovascular illness, a number of the same factors 
may also be related with oral health problems, as 

shown by the results of the research. A number of 

well-known risk factors for cardiovascular disease, 
such as smoking, were revealed to be related with an 

increased frequency of cavities, according to the 

results of the research. Among these risk factors was 
the prevalence of cavities. Even after taking into 

account the effects of other factors, this remained the 

case. There is a wide range of potential causes that 

might result in the development of periodontal disease 
and tooth caries 19-22. Some of these factors include 

becoming older, smoking cigarettes, and having 

systemic illnesses like diabetes. Other factors include 
things like having diabetes. The variables that were 

analyzed revealed a greater chance of increased 

gingival inflammation and periodontal problems. This 

 

was the case even when a number of risk factors were 

taken into account. There is a strong correlation between 
the results of this study and those that have been 

discovered in earlier investigations. 

There is a correlation between having healthy teeth and 

gums and having a decreased risk of developing 
cardiovascular disease (CVD), according to the findings 

of a number of research 23–25. One side of the coin is that 

it is general knowledge that keeping a clean mouth is 
crucial for maintaining optimum oral health. This is the 

other side of the coin. Research has shown that 

periodontal disease and oral infections have the potential 

to trigger an inflammatory response, which in turn 
increases the likelihood of cardiac events happening. 

This, in turn, may lead to an increase in the risk of cardiac 

events. Aside from that, the results of this research are 
significant from two additional points of view, which are 

broken down as follows: Before anything else, the data 

came from a cross-section of the population that was 
representative of the entire; past research has explored the 

link while excluding certain demographics or those who 

previously had already been diagnosed with cardiac 

difficulties 26–28. The second line of reasoning is that, 
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despite the fact that there is a paucity of research on 

the topic, it seems that there are risk factors that are 
shared between dental disorders and cardiovascular 

disease that make both medical problems more severe. 

This is the second line of argument. 

With the exception of smoking cigarettes and having 
diabetes, the findings of the research indicated that 

there is no association between oral health and any 

other attribute. The only exceptions to this rule were 
those who smoked cigarettes and those who had 

diabetes. These two conditions, which are risk factors 

for cardiovascular disease (CVD), have the potential 

to have an impact on oral health and are also associated 
with the chance of dental problems. 

Nevertheless, there is the potential of a circuitous 

connection in addition to an alternative way. Both of 

these factors are possible. A number of individuals 
who have several environmental risk factors for 

cardiovascular disease already have a lot going on in 

their bodies, and as a result, taking care of their teeth 
and gums is not a top concern for them. This is because 

of the increased likelihood that they may develop 

cardiovascular disease. In spite of the fact that this 
research did not find any evidence of a relationship 

between the risk factors for cardiovascular disease and 

the oral health status of the participants, it did make a 

prediction about the presence of specific risk variables 
for both diseases. According to the findings, which 

indicate that these ubiquitous characteristics are often 

seen, they have the potential to operate as risk factors 
for health conditions such as heart disease and poor 

dental health on their own. Taking into consideration 

the prevalence of both illnesses and the significant 

amount of attention that they are receiving from the 
public health sector, it is feasible that preventative 

efforts that are based on a shared risk approach could 

eventually prove to be the most effective technique for 
preventing both diseases. Recent studies [29, 30] came 

to the conclusion that those who smoked, did not use 

oral care products, and did not obtain regular dental 
checkups were more likely to have periodontitis. This 

was the conclusion reached by the researchers. 

The findings of research 31–33 suggest that smoking has 

a negative influence on periodontal health, while 
physical activity has a positive impact on periodontal 

health in general. It is possible that you may reduce the 

likelihood of having cardiovascular disease and 
periodontal disease by making certain adjustments to 

your lifestyle, such as giving up smoking and 

increasing the amount of physical activity you receive. 
It was shown that risk group members were more 

likely to acquire periodontal disease than healthy 

control group members. Dental hygiene items utilized 

by the risk group were considerably different from 
those used by the healthy 

control group. Neglecting to practice proper oral 

hygiene may have far-reaching consequences for one's 

dental health, including an increased risk of periodontitis, 

cavities, gum disease, tooth infections, and even tooth 
loss. These are just some of the potential consequences. 

In addition to this, it has the capability of contributing to 

difficulties in eating, speaking, and swallowing 34, 35. 

When the adult risk group was compared to the healthy 
control group, the healthy control group had a frequency 

of 36.2%, which suggests that they had a much-reduced 

possibility of getting periodontal disease. It seems from 
this that the risk group, which is formed of persons who 

undergo dental treatment on a more regular basis, is more 

likely to have dental disorders such as periodontitis. This 

is in contrast to the group that receives dental care less 
often. Due to the fact that this is the case, it is of the 

highest importance to educate persons who are at risk for 

cardiovascular disease about the relevance of dental care 
and preventative management. This should be done rather 

than concentrating on the older population. The 

performance of the risk group was superior to that of the 
control group in terms of all areas of oral health, including 

the number of dental extractions and oral treatments that 

were carried out. 

Chewing problems were more common in elderly risk 
group members than healthy control group members. 

Compared to the healthy control group, which had a rate 

of 13.2% of people experiencing difficulty speaking, the 

risk group had a rate of 18.7% of individuals experiencing 
difficulty speaking. This is a significant difference. All of 

the findings of this study were in accord with the findings 

of the research that was conducted before to this one when 
it was conducted. When it comes to cardiovascular 

disease, it is likely that better dental hygiene practices 

might reduce the chance of developing the condition 36, 37. 

Moreover, the risk of periodontal disease, tooth decay, 
and tooth loss may be decreased via the use of these 

activities. This provides more evidence that appropriate 

dental hygiene practices, such as having regular dental 
examinations and cleanings of the teeth, may benefit 

healthy persons in reducing the likelihood that they would 

have cardiovascular events in the future via the use of 
these activities. 

Interventional studies and longitudinal clinical 

investigations are crucial components of the research that 

will be carried out in the future with the purpose of 
evaluating whether or not periodontal care may 

successfully prevent cardiovascular disease. The study 

will be undertaken in the future. In addition, there is a 

need for more study to be carried out in order to ascertain 
the characteristics that are necessary for predicting the 

efficacy of programs that are concentrated on dental 

hygiene and general oral health which are designed to 
prevent cardiovascular disease. 

 

CONCLUSION 

After taking into account the presence of chronic illnesses 
that had been present in the past, the purpose of this 

research was to analyze the relationship between oral 
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health, hygiene practices, and the risk  of 

cardiovascular disease. There was a statistically 
significant difference in the prevalence of periodontal 

disease between the adult risk group and the healthy 

control group. This difference affected the adult risk 
group. This disparity was shown to be of considerable 

importance. The risk group, on the other hand, was 

demonstrated to have a much higher frequency of 

dental abnormalities associated to chewing and 
speaking when compared to the healthy control group. 

This was in contrast to the fact that the control group 

was healthy. It is for this reason that medical 
professionals need to maintain a close eye on the oral 

health of their patients in order to reduce the likelihood 

of cardiovascular disease in those who have a history 
of chronic disorders, especially  adults. The 

significance of this cannot be overstated when it 

comes to those who have a history of both of these 

illnesses. In addition to this, they should provide 
assistance to these patients in the scheduling of regular 

dental checkups and in the treatment of periodontal 

disease. 

DECLARATIONS 

Competing interest 

The authors declare that there are no competing 

interests. 

Funding 

The work was not funded. 

Ethical Approval 

“Not applicable” Consent for publication “Not 

applicable” 

 

 

 

 
1. Jahangiry L, Bagheru R, Darabi F, Sarbakhsh P, 

Sistani M, Pinnet K. Oral health status and associated 

lifestyle behaviors in a sample of Iranian adults; an 
exploratory household survey. BMC Oral Health. 

2020;20(82):1–9. 

2. Park SY, Kim SH, Kang SH, et al. Improved oral 
hygiene care attenuates the cardiovascular risk of oral 

health disease: a population-based study from Korea. 

Eur   Heart   J.   2019;40(14):1138–44.   https 

://doi.org/10.1186/s12903-020-01072 -z. 
3. Pirillo A, Casula M, Olmastroni E, Norata GD, 

Catapano AL. Global epidemiology of 

dyslipidaemias.Nat Rev Cardiol. 2021 Oct; 

18(10):689–700. https://doi.org/10.1038/s41569-021- 

00541-4 PMID:33833450 
4. Mohamed-Yassin MS, Baharudin N, Abdul-Razak 
S, Ramli AS, Lai NM. Global prevalence of 

dyslipidaemia in adult populations: a systematic 

review protocol. BMJ Open. 2021 Dec 3; 

11(12):e049662. https://doi.org/10.1136/bmjopen- 
2021-049662 

5. Mills KT, Stefanescu A, He J. The global epidemiology 

of hypertension. Nat Rev Nephrol. 2020 Apr; 16 (4):223– 

37. https://doi.org/10.1038/s41581-019-0244-2 
6. Zhang J, Xie M, Huang X, Chen G, Yin Y, Lu X, et al. 

The Effects of Porphyromonas gingivalis on 
Atherosclerosis-Related Cells. Front Immunol. 2021 Dec 

23;12:766560.https://doi.org/10.3389/fimmu.2021.7665 

60 

7. Czerniuk MR, Surma S, Romańczyk M, Nowak JM, 
Wojtowicz A, Filipiak KJ. Unexpected 

Relationships:Periodontal Diseases: Atherosclerosis– 

Plaque Destabilization? From the Teeth to a 
CoronaryEvent. Biology (Basel). 2022 Feb 9; 11(2):272. 

https://doi.org/10.3390/biology11020272 

8. Zardawi F, Gul S, Abdulkareem A, Sha A, Yates J. 

Association Between Periodontal Disease and 
AtheroscleroticCardiovascular Diseases: Revisited. Front 

Cardiovasc Med. 2021 Jan 15; 

7:625579.https://doi.org/10.3389/fcvm.2020.625579 

9. PubMed. [Online]. Available at: 
https://pubmed.ncbi.nlm.nih.gov/?db=PubMed. 

10. Embase. The Biomedical and  Pharmacology 

Abstracts Database. [Online].  Available at: 
https://www.elsevier.com/en-in/solutions/embase- 

biomedical-research. 

11. BMJ Best Practice. [Online]. Available at: 

https://bestpractice.bmj.com/info/. 
12. The Cochrane Library. [Online]. Available at: 

https://www.cochranelibrary.com/. 

13. MICROMEDEX. [Online]. Available at: 
https://www.micromedexsolutions.com/home/dispatch. 

14. ClinicalKey. [Online]. Available at: 

https://www.clinicalkey.com/. 

15. SinoMed. [Online]. Available at: 
http://www.sinomed.ac.cn/index.jsp. 

16. National Union Catalog of Foreign Biomedical 

Journal. [Online]. Available at: 
http://www.library.imicams.ac.cn/lm/. 

17. Wojtkowska A, Zapolski T, Wysokińska-Miszczuk J, 

Wysokiński AP. The inflammation link between 
periodontal disease and coronary atherosclerosis in 

patients with acute coronary syndromes: case–control 

study. BMC Oral Health. 2021 Jan 6; 21(1):5. 

https://doi.org/10.1186/s12903-020-01356-4 
18. Karki P, Birukov KG. Rho and Reactive Oxygen 

Species at Crossroads of Endothelial Permeability and 

Inflammation. Antioxid Redox Signal. 2019 Nov 1; 
31(13):1009–22. https://doi.org/10.1089/ars.2019. 

19. Folayan MO, El Tantawi M, Chukwumah NM, Alade 

M, Oginni O, Mapayi B, et al. Individual and familial 
factors associated with caries and gingivitis among 

adolescents resident in a semi-urban community in South- 

Western Nigeria. BMC Oral Health. 2021 Mar 27; 

21:166. https://doi.org/10.1186/s12903-021-01527-x 
29. Sabharwal A, Stellrecht E, Scannapieco FA. 

Associations between dental caries and systemic diseases: 

a scoping review. BMC Oral Health. 2021 Sep 25; 

https://pubmed.ncbi.nlm.nih.gov/?db=PubMed
https://www.elsevier.com/en-in/solutions/embase-biomedical-research
https://www.elsevier.com/en-in/solutions/embase-biomedical-research
http://www.cochranelibrary.com/
http://www.micromedexsolutions.com/home/dispatch
http://www.clinicalkey.com/
http://www.sinomed.ac.cn/index.jsp
http://www.library.imicams.ac.cn/lm/
https://doi.org/10.1186/s12903-020-01356-4
https://doi.org/10.1089/ars.2019


Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 6 

Seham Sater Alhelaify, Mohamed Goda Elbqry, Fatma Mohamed. Elmansy et al Association Between 

Periodontal Health and Cardiovascular Risk Factors in Adults. Bulletin of Stomatology and Maxillofacial 

Surgery. 2025;21(6). 190-199 doi: 10.58240/1829006X-2025.21.6-190 199 

 

 

21(1):472. https://doi.org/10.1186/s12903- 
021-01803-w 
21. Abe M, Mitani A, Yao A, Takeshima H, Zong L, 

Hoshi K, et al. Close Associations of Gum Bleeding 

with Systemic Diseases in Late Adolescence. Int J 
Environ Res Public Health. 2020 Jun; 17(12):4290. 

https://doi.org/10.3390/ijerph17124290 

22. Pietropaoli D, Altamura S, Ortu E, Guerrini L, 

Pizarro TT, Ferri C, et al. Association between 
metabolic syndrome components and gingival 

bleeding is women-specific: a nested cross-sectional 

study. Journal of Translational Medicine. 2023 Apr 
10;  21(1):252.  https://doi.org/10.1186/s12967-023- 

04072-z 
23. Hag Mohamed S, Sabbah W. Is tooth loss 

associated with multiple chronic conditions? Acta 
Odontol Scand. 2023 Aug; 81(6):443–8. 

https://doi.org/10.1080/00016357.2023.2166986 

PMID: 36634031 
24. Zhang Y, Leveille SG, Shi L. Multiple Chronic 

Diseases Associated With Tooth Loss Among the US, 

Adult Population. Front Big Data. 2022 Jul 1; 

5:932618. https://doi.org/10.3389/fdata.2022.932618 
25. Hintzpeter B, Finger JD, Allen J, Kuhnert R, 

Seeling S, Thelen J, et al. European Health Interview 

Survey (EHIS) 2—Background and study 
methodology. J Health Monit. 2019 Dec; 4(4):66–79. 

https://doi.org/10.25646/6228 PMID: 35146260 

26. Ulambayar B, Ghanem AS, Kova´cs N, Trefa´n L, 

Mo´re  ́M, Nagy AC. Cardiovascular disease and risk 
factors in adults with diabetes mellitus in Hungary: a 

population-based study. Frontiers in Endocrinology 

[Internet]. 2023 [cited 2023 Oct 14]; 14. 
https://www.frontiersin.org/articles/10.3389/fendo.20 

23. 

27. Xi LJ, Guo ZY, Yang XK, Ping ZG. Application 
of LASSO and its extended method in variable 

selection of regression analysis. Zhonghua Yu Fang Yi 

Xue  Za  Zhi.  2023  Jan  6;  57(1):107–11. 

https://doi.org/10.3760/cma.j.cn112150-20220117- 
00063 

28. Ramadan DE, Hariyani N, Indrawati R, Ridwan 

RD, Diyatri I. Cytokines and Chemokines in 

Periodontitis. Eur J Dent. 2020 Jul; 14(3):483–95. 
https://doi.org/10.1055/s-0040-1712718 

29. Passarelli PC, Pagnoni S, Piccirillo GB, Desantis 

V, Benegiamo M, Liguori A, et al. Reasons for Tooth 
Extractions and Related Risk Factors in Adult 

Patients: A Cohort Study. International Journal of 

Environmental Research and Public Health. 2020 Jan; 
17(7):2575. https://doi.org/10.3390/ijerph17072575, 

30. Larvin H, Kang J, Aggarwal VR, Pavitt S, Wu J. 

The additive effect of periodontitis with hypertension 

on risk of systemic disease and mortality. J 
Periodontol. 2022 Jul; 93(7):1024–35. 

https://doi.org/10.1002/JPER.21-0621 

31. Dragomir  LP,  Nicolae  FM,  Gheorghe  DN, 

Popescu DM, Dragomir IM, Boldeanu L, et al. The 

Influence of Fixed Dental Prostheses on the Expression of 
Inflammatory Markers and Periodontal Status-Narrative 

Review. Medicina (Kaunas). 2023 May 13; 59(5):941. 

https://doi.org/10.3390/medicina59050941, 
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