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Abstract 

Purpose: To compare blood pressure (BP), hypertension (HT) history, 
oral diseases, and potentially associated factors among dental patients in 
Thailand and explore the associations among them. 
Methods: This study included 709 patients. Demographic data, BP levels, 
oral diseases, xerostomia, anxiety, depression, and associated factors were 
evaluated.
Results: One-third of the patients were male; patients with a history of HT 
were older than those without (P < 0.001). In total, 53 (7.5%) had such a 
history, and HT was controlled in 29 (54.7%) of them. Patients with pos-
sible HT (BP ≥140/90 mmHg; 94 in total, 13.3%) were five times more 
likely to have a definitive diagnosis of HT than those without possible 
HT (odd ratio [OR] = 4.95; 95% confidence interval [CI]: 2.76-8.87; P < 
0.001). They also had an increased tendency to be taking antidyslipidemic 
(OR = 5.54; 95% CI: 2.90-10.60; P = 0.001) or antidiabetic (OR = 4.80; 
95% CI: 1.91-12.08; P = 0.001) drugs. Male sex (ß = 0.156, P < 0.001), 
higher age (ß = 0.299, P < 0.001), higher body mass index (ß = 0.410, P 
< 0.001), and periapical tissue diseases (ß = 0.073, P = 0.019) were sig-
nificantly associated with elevated systolic BP. Severe periodontitis (ß = 
0.081, P = 0.023) and a comparable association pattern with systolic BP 
were related to diastolic BP. Multivariate analysis revealed no significant 
association between BP and tooth loss, xerostomia, smoking, education 
level, anxiety, or depression.
Conclusion: Dentists play an essential role in screening for undiagnosed 
and uncontrolled HT. Significant associations were noted between oral 
inflammatory diseases and high BP.
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Introduction

High blood pressure (BP) is an important risk factor for cardiovascular 
disease (CVD) [1]. The global prevalence of high BP is 24.1% among 
males and 20.1% among females [1]. Although the pooled prevalence of 
hypertension (HT) among the Southeast Asian population is 33.8% [2], 
HT prevalence among Thai adults aged ≥15 years is 24.7% (males, 25.6%; 
females, 23.9%) and the rate of HT unawareness is approximately 45% [3].

In the population of Thailand, HT is diagnosed if the systolic BP 
(SBP) is ≥140 mmHg and/or the diastolic BP (DBP) is ≥90 mmHg [4]. An 
association between HT and oral inflammation, especially periodontitis, 
has been reported [5]. Low-grade systemic inflammation associated with 
HT and oral diseases is a crucial factor leading to CVD [6]. Although no 
oral manifestations result directly from HT, medications used to treat HT 
may cause xerostomia, lichenoid lesions, gingival bleeding, and gingival 
hyperplasia [7]. 

Sex, body mass index (BMI), waist circumference, ethnicity, family 

history, education, socioeconomic level, a high-sodium diet, physical inac-
tivity, stress, depression, smoking, and alcohol consumption play essential 
roles in HT development [2,7,8]. Because of such common risk factors, an 
interrelation exists between oral and overall health. However, multiple risk 
factors associated with HT and differences in genetic background, environ-
ment, and lifestyle necessitate accurate information on local populations, 
and this is also the case for dental patients in Thailand. As no previous 
study has investigated the dental, periodontal, and oral mucosal diseases 
present in patients with HT, or their levels of anxiety and depression, there 
is a need to evaluate the various common confounding factors in such 
patients with the aim of future control measures.

The present observational study was conducted to determine the extent 
to which dentists assess BP and HT in Thai dental patients, and to examine 
possible associations among oral health status, BP, and potentially associ-
ated factors to broaden knowledge in this area of research.

Materials and Methods

Study participants
This study was conducted using data from patients’ dental records and 
questionnaires distributed at an Oral Diagnosis Clinic in the Faculty of 
Dentistry, Mahidol University, Thailand, between April 2018 and Janu-
ary 2020. All patients provided written informed consent for use of their 
data. The study protocol and consent forms complied with the tenets of the 
Declaration of Helsinki, and were approved by the Research Ethics Board 
of the Faculty of Dentistry, Faculty of Pharmacy, Mahidol University 
(approval number: MU-DT/PY-IRB 2017/028.2504). 

Based on a pilot study involving 50 patients at the Oral Diagnosis Clinic, 
a statistical test with a power of 80% and an alpha value of 5% for sample 
size determination revealed a requirement of at least 545 individuals for the 
study. All patients had to be aged ≥18 years for inclusion. The exclusion 
criteria included the presence of any malignancy; active treatment with 
immunosuppressants, other anti-inflammatory drugs, chemotherapy, or 
radiotherapy; pregnancy; and individuals with communication problems.

Demographic data and any family history of HT were recorded. Patients 
with a history of physician-diagnosed HT or patients who had been taking BP-
lowering medication in the previous 2 weeks treated as known cases of HT.

Assessment of BP
BP was measured twice (Automated BP monitor TM2657P, A&D Medical, 
Tokyo, Japan) at an interval of 10 min in the morning following the Thai 
guidelines on the treatment of hypertension 2019 [4]. The mean office SBP 
and DBP were calculated. A mean SBP of 120-129 and/or a mean DBP 
of 80-84 mmHg is considered normal BP [4]. A mean SBP of 130-139 
mmHg and/or a mean DBP of 85-89 mmHg reflects high normal BP, while 
possible HT is defined as a mean SBP of ≥140 mmHg and/or a mean DBP 
of ≥90 mmHg [4]. Patients’ heart rates were also recorded.

Assessment of dental, periodontal, and oral mucosal diseases
Missing teeth were counted (excluding third molars). The number of teeth 
with dental caries and diseases affecting pulpal and periapical tissues were 
noted. The diagnoses of pulpal and periapical tissue diseases were made 
based on the American Association of Endodontics classification [Patel 
B. Endodontic Diagnosis, Pathology, and Treatment Planning: 35-48, 
Springer, 2015].
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Screening for plaque-induced gingivitis or periodontitis was performed 
using the periodontal screening and recording (PSR) code, and all teeth 
were examined. The reading for the tooth most severely affected by peri-
odontal disease was recorded in the score [9].

Diagnosed cases of oral mucosal disease were recorded as reported by 
Fedele et al., including infectious and inflammatory as well as noninfec-
tious and noninflammatory mucosal disease [10].

Assessment of associated factors
Data on education level (higher/lower degree or bachelor), occupation, and 
exercise frequency (e.g., ≥30 min of aerobic exercise at least three times 
per week) were collected. Personal habits (e.g., smoking and tobacco use 
and alcohol consumption: never, former [used to smoke tobacco or drink 
alcohol but stopped at least 6 months previous to data collection], or cur-
rent) were recorded. In addition, data on oral health behavior (daily tooth 
brushing: ≤1 time or ≥2 times) were collected. Salty food consumption 
behavior was also recorded. Patients who stated that they usually added 
salt, fish sauce, or soy sauce to their food and were defined as “eating salty 
foods” [11]. 

Information about xerostomia was collected by asking the questions 
reported in the study by Fox et al. [12]. Anxiety and depression scores were 
measured using the Hospital Anxiety and Depression Scale (Thai version) 
[13]. A score of 0-7 is considered normal, 8-10 borderline, and 11-21 is 
considered to indicate anxiety or depression.

BMI was calculated based on patient body weight in kilograms divided 
by height in meters squared. A BMI of 18.5-22.9 kg/m2 was considered 
normal for this population. A BMI of 23.0-24.9 kg/m2 indicated over-
weight, whereas a BMI of ≥25 kg/m2 indicated obesity [14].

Statistical analysis
Statistical analyses were performed using the SPSS 25.0 software pack-
age for Windows (IBM Corp., Armonk, NY, USA). The normality of all 
variables was assessed using the Kolmogorov-Smirnov test. Associations 
among qualitative data were evaluated using the chi-squared test. Differ-
ences across quantitative data were determined using the Mann-Whitney 
U or Kruskal-Wallis test because of skewed distribution. Multivariate 

analysis was performed to assess the association of oral health and other 
potential factors with patients’ SBP and DBP. The significance level was 
two-sided, and differences at P < 0.05 were considered significant.

Results
 
Characteristics of participants
In total, 709 patients were recruited. Age, SBP, DBP, heart rate, and BMI 
were significantly higher in patients with possible HT than in those with 
normal BP (Table 1). Males were almost twice as likely to have possible 
HT than females (odds ratio [OR] = 1.77; 95% confidence interval [CI]: 
1.18-2.68; P = 0.02). Although >50% of the patients had normal BMI, 
120 (16.9%) were overweight and 178 (25.1%) were obese. Patients with 
obesity were five times more likely to have possible HT than those without 

Table 1   Patients’ characteristics based on BP and HT history

Variables

Patients (n = 709)

P*

HT history

P**
Measured BP 

normal BP
(<130 / 85 mmHg)

n = 499

high normal BP
(≥130-139 / 85-89 mmHg)

n = 92

possible HT
(≥140 / 90 mmHg)

n = 118

known HT
(≥140 / 90 mmHg)

n = 53
Age (years) 27 (21, 41) 43 (30, 54) 49 (36, 58) <0.001 58 (50, 63) <0.001
Sex
    male 138 32 51

0.003
17

0.878
    female 361 60 67 36
SBP (mmHg) 113 (106, 120) 134 (132, 136) 147 (144, 159) <0.001 138 (128, 150) <0.001
DBP (mmHg) 67 (62, 72) 79 (75, 83) 90 (84, 94) <0.001 78 (73, 87) <0.001
HR (beat/min) 74 (68,82) 77 (69, 87) 79 (69, 88) 0.006 70 (65, 81) 0.045
BMI (kg/m2) 21.5 (19.4, 23.5) 24.7 (21.3, 28.9) 26.1 (23.2, 29.0) <0.001 24.7 (22.0, 28.8) <0.001
Family history of HT (n = 681) n = 112 n = 50
    presence 161 38 52

0.013
25

0.049
    absence 321 49 60 25
Smoking (n = 697) n = 117 n = 53
    never 408 67 81

0.006
37

0.151    former 42 14 18   8
    current 40   9 18   8
Alcohol consumption (n = 689) n = 118 n = 51
    never 250 51 61

0.627
32

0.132    former 115 24 31 13
    current 116 15 26   6
Education level (n = 684) n = 113 n = 48
    lower than a bachelor’s degree 138 36 53

0.001
27

0.001    bachelor’s degree 311 42 54 17
    higher than a bachelor’s degree   35   9   6   4
Occupation (n = 657) n = 103 n = 44
    public service   43 12 13

<0.001

13

<0.001
    private 206 40 54 16
    student 169   7   9   0
    others   50 27 27 15

BP, blood pressure; HT, hypertension; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; BMI, body mass index. *Chi-squared or Kruskal-Wallis test. **Chi-squared or Mann-Whitney U test

Table 2   Number of patients with an HT history based on possible HT and high normal BP

Possible HT

HT history
(n = 709)

presence
(n = 53)

absence
(n = 656) P*

Yes 
    (≥140 / 90 mmHg)
    (n = 118)

24 (3.4)   94 (13.2)

<0.001
No 
    (<140 / 90 mmHg)
    (n = 591)

29 (4.1) 562 (79.3)

High normal BP

HT history
(n = 591)

presence
(n = 29)

absence
(n = 656) P*

Yes 
    (130-139 and / or 85-89 mmHg)
    (n = 92)

12 (2.0)   80 (13.5)

0.001
No 
    (<130-139 and / or 85-89 mmHg)
    (n = 499)

17 (2.9) 482 (81.6)

*Chi-squared test
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obesity (OR = 5.80; 95% CI 3.76-8.94; P < 0.001). Similarly, overweight 
patients were 3.24 times more likely to have possible HT than normal-
weight patients (OR = 3.24; 95% CI: 1.73-6.05, P < 0.001). Furthermore, 
patients with a family history of HT (OR = 1.60; 95% CI: 1.05-2.42; P 
= 0.03), a history of smoking (OR = 1.87; 95% CI: 1.03-3.38, P = 0.04), 
and an education level lower than a bachelor’s degree (OR = 2.01; 95% 
CI: 1.38-3.16; P = 0.001) were more likely to have possible HT. Workers 
were four times more likely to have possible HT than students (OR = 4.20; 
95%CI: 2.04-8.63, P = 0.001). However, alcohol consumption, exercise, 
tooth-brushing frequency, or higher salty food consumption showed no 
significant association with either high BP or history of HT. 

When known HT history was analyzed, BMI, education level, and occu-
pation were significantly associated with HT. Patients with a history of HT 
were older than those without such a history. Patients with obesity were 2.55 
times more likely to have a history of HT than those without obesity (OR 
= 2.55; 95% CI: 1.43-4.56; P = 0.002). The tendency to have a history of 
HT was higher in overweight patients than in normal-weight patients (OR = 
3.04; 95% CI: 1.40-6.58; P = 0.005). Patients with an education level lower 
than a bachelor’s degree showed a tendency to have a history of HT (OR = 
2.80; 95%CI: 1.55-5.08; P = 0.001). In addition, workers were as likely to 
have a history of HT as to have possible HT (P < 0.001). However, neither 
sex nor personal history was associated with HT (Table 1). 

BP and HT history
In total, 53 (7.5%) of the study patients had a history of HT; however, only 
29 (54.7%) patients had their BP under control (Table 2). In the remaining 
24 individuals (45.3%), but BP was not under control (≥140/90 mmHg). 

Furthermore, the 94 (13.3%) patients with possible HT were five times 
more likely to have a definitive diagnosis of HT than those without pos-
sible HT (OR = 4.95; 95%CI: 2.76-8.87; P < 0.001). These patients were 
informed about the possible risk of having HT and were advised to consult 
their physicians for definitive diagnosis and management.

The data for 92 (15.6%) patients with high normal BP were analyzed. 
Among them, 80 patients (87.0%) did not have a history of HT, and only 12 
were receiving antihypertensive medication. The patients with high normal 
BP had a greater risk of having diagnosed HT (OR = 4.25; 95% CI: 1.96-
9.24; P = 0.001) (Table 2).

Medical status and medication use 
Among the 709 patients, 213 (approximately 30%) had comorbidities. The 
most common medical condition was allergy (27.4%), followed by CVD, 
HT (12.4%), and endocrine disorders (6.6%) (Fig. 1). All patients with a 
history of HT were medically compromised; 22.0%, 45.7%, and 51.7% of 
patients with normal BP, high normal BP, and possible HT concurrently 
had at least one medical problem, respectively. 

Regarding the frequency of drug use (Fig. 2), 60 (8.5%) patients were 
receiving antihypertensive drugs, 41 (5.8%) antidyslipidemic drugs, and 
19 (2.7%) antidiabetic drugs; 29 patients (24.2%) were taking a combina-
tion of these drugs (Fig. 3). A significant association was noted between the 
use of these drugs and BP (P < 0.001). Patients with possible HT showed a 
significantly higher tendency to be receiving antidyslipidemic (OR = 5.54; 
95% CI: 2.90-10.60; P = 0.001) or antidiabetic (OR = 4.80; 95% CI: 1.91-
12.08; P = 0.001) drugs. A similar pattern was observed among patients 
with high normal BP. Patients with a history of HT had a significantly 

Fig. 1   Percentage of patients having medical conditions based on hypertension definition 

Fig. 2   Percentage of patients with medication use based on hypertension definition
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longer history of antihypertensive, antidiabetic, and antidyslipidemic drug 
use than those with normal BP (P < 0.001). No significant associations 
were noted between BP and intake of vitamins, supplements, or other 
miscellaneous medicines.

Oral health status
Patients with high normal BP, possible HT, or a history of HT had a higher 
number of lost teeth (P < 0.001), a higher number of teeth with periapical 
tissue diseases (P = 0.033), and more removable dentures (P < 0.001) than 
those with normal BP (Table 3). Furthermore, patients with a history of 
HT showed a higher tendency to have severe periodontitis than those with 
normal BP (OR = 2.82; 95% CI: 1.38-5.73; P = 0.02). Similarly, patients 
with possible HT were more predisposed to severe periodontitis than those 
with normal BP (OR = 2.46; 95% CI: 1.43-4.21; P = 0.001).

A total of 250 (35.3%) patients responded “yes” to at least one of the 
xerostomia-related questions (Fig. 4). However, no significant association 
was observed between responses to xerostomia-related questions and a his-
tory of HT (P = 0.458) or medication use (P = 0.220). Furthermore, there 
was no association between BP level and noninflammatory dental diseases 
or other oral mucosal diseases (data not shown).

Anxiety, depression, and associated factors
Smoking was associated with anxiety (P = 0.013) or depression (P = 
0.019). Patients with other medical problems were twice as likely to have 
higher anxiety than those without other medical problems (OR = 2.05; 
95% CI: 1.16-3.60; P = 0.020). However, high BP, history of HT, sex, 

education level, occupation, xerostomia, and alcohol consumption were 
not associated with either anxiety or depression. 

Association of oral health and related factors with BP
Multivariate analysis was used to assess possible associations between 
various factors and SBP and DBP (Table 4). Male sex, higher age, higher 
BMI, and periapical tissue diseases were significantly associated with 
elevated SBP. Severe periodontitis and a comparable pattern of association 
with SBP was related to DBP. After simultaneous adjustment for all covari-
ates, no associations were noted between SBP or DBP and education level, 
smoking, pulpal disease, or tooth loss. 

Table 3   Oral health of the patients based on BP and HT history

Variables

Patients (n = 709)

P*

HT history

P**
BP 

normal BP
(<130 / 85 mmHg)

n = 499

high normal BP
(≥130-139 / 85-89 mmHg)

n = 92

possible HT
(≥140 / 90 mmHg)

n = 118

known HT
(≥140 / 90 mmHg)

n = 53
Number of lost teeth 1 (0, 3) 2 (0, 5) 3 (0, 6) <0.001 4 (2, 8) <0.001
Number of patients with 
maximum PSR
    1     9   5 10

<0.001

  6

<0.001
    2 301 37 40 23
    3 142 33 44 12
    4   47 17 24 12
Number of teeth associated with 
various pathologies
    dental caries 1 (0, 4) 1 (0, 3) 2 (0, 4) 0.302 1 (0, 2) 0.012
    pulpal disease 0 (0, 1) 0 (0, 1) 0 (0, 1) 0.141 0 (0, 1) 0.067
    periapical tissue disease 0 (0, 1) 0 (0, 1) 0 (0, 1) 0.033 0 (0, 1) 0.094
Removable dentures (n = 668)
    presence   47 21 38

<0.001
21

<0.001
    absence 425 63 74 29

PSR, periodontal screening and recording code. *Chi-squared or Kruskal-Wallis test. **Chi-square or Mann-Whitney U test

Fig. 3   Percentage of patients receiving antihypertensive, antidyslipidemic, and antidiabetic drugs Fig. 4   Percentage of patients who responded “yes” to at least one item from the xerostomia-related 
questions

Table 4   Association of oral health and associated factors with patients’ SBP and DBP

Variables
SBP DBP

ß P* ß P*
Age 0.299 <0.001 0.169 <0.001
Sex (female) −0.156 <0.001 −0.101 0.006
Body mass index 0.410 <0.001 0.400 <0.001
Education level (>bachelor’s degree) −0.056 0.085 −0.019 0.596
Smoking 0.021 0.528 0.023 0.532
Number of periapical tissue diseases 0.073 0.019 0.069 0.041
Severe periodontitis 0.033 0.315 0.081 0.023
Number of lost teeth 0.019 0.614 0.049 0.228

*Regression analysis
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Discussion

The present study revealed a significant association between higher BP 
and oral inflammatory diseases independent of age, sex, and BMI. Patients 
with higher BP generally had more teeth with periapical tissue disease 
and more severe periodontitis than those with normal BP. Although no 
significant differences were noted in the presence oral mucosal disorders, 
this study investigated all dental, periodontal, and oral mucosal diseases in 
patients with various BP levels.

The present study confirms the latest global report on elevated BP and 
HT [1]. Males aged 18-49 years have higher BP than females of the same 
age in most countries, but patients of both sexes aged ≥50 years have 
similar mean BP levels [1]. Female predominance has been demonstrated 
previously in a Thai study [8]. A higher risk for HT in males or females 
based on these studies’ age range, study design, and location differences. 
In addition, patients with a lower socioeconomic status and low education 
level show an increased prevalence of high BP [1,15].

The present results are in accordance with previous studies conducted 
nationally or regionally [2,8,15]. A relationship between high BMI and an 
increased risk of HT in the Thai population has recently been reported 
[15]. Thawornchaisit et al. stated that the risk of HT remained unaffected 
by the presence of a partner, urbanization, socioeconomic status, educa-
tion level, personal income, household assets, sedentary habits, alcohol 
drinking, and food intake [15]; of these, the findings regarding the latter 
three factors were comparable with the present results. In the popula-
tions of Western or Southeast Asia, besides sex and BMI, common risk 
factors include increased waist circumference, smoking, dyslipidemia, 
and lower education and socioeconomic levels [2,8,15,16]. In the present 
study, dyslipidemia was prevalent in patients with HT, being consistent 
with the findings of other studies [8,17,18]. Moreover, the present patients 
with HT had diabetes as a comorbidity, being similar to a previous report 
showing that diabetes was associated with an increased risk of high BP 
[8]. Therefore, the present study has confirmed previously published data 
for Thai and Asian populations regarding comorbidities [2,19]. Dentists 
should therefore encourage patients with a normal BMI to maintain a 
healthy lifestyle.

Most Thai patients with HT are receiving one or two antihypertensive 
medications per day [8,18], and comparable results were noted in the pres-
ent study. Antihypertensive drugs were the most prevalent medications 
used by dental patients. However, only 50% of them had their BP under 
control. The remaining 50% had a history of HT, and their BP was not 
under control, as represented by a BP of ≥140/90 mmHg.  Previous studies 
in Thailand or other countries have shown that 54.6-60.5% of patients with 
HT control their BP based on a target of <140/90 mmHg. [3,8,17,18, World 
Health Organization, https://www.who.int/news-room/factsheets/detail/
hypertension 2021, accessed on 2021-11]. Approximately 24.6-54.4% 
of Thai patients with HT have uncontrolled BP [8,17,18], which is sig-
nificantly associated with male sex, higher age, BMI, neck circumference, 
low-density lipoprotein level, diabetes, and increased antihypertensive 
drug intake, as well as region of residence, secondary/tertiary care hospi-
tals, sedentary behavior, and missed doctor appointments [8,17]. Some of 
these factors can be improved by monitoring in dental settings. 

The rate of HT unawareness in Thailand is approximately 45%; among 
patients with no HT history, 16.4% have a BP of ≥140/90 mmHg [3]. The 
present study demonstrated a similar percentage of patients with undiag-
nosed HT. Recent Thai guidelines recommend home BP monitoring for 
appropriate HT diagnosis and management [4,18].

Regarding oral diseases, recent systematic reviews have indicated a 
positive association between periodontitis and HT [20,21], and a bidirec-
tional relationship has been proposed. HT causes microcirculatory changes 
in gingival tissue, leading to ischemia and increased periodontal inflam-
mation. Similarly, possible direct effects of periodontal pathogen-related 
bacteremia, a systemic inflammatory response, and vascular inflammation 
have also been proposed to mediate vascular dysfunction leading to HT 
[20,21]. In addition, antihypertensive drug-induced hyposalivation could 
promote biofilm retention, enhancing the development of periodontal dis-
ease. Both categorical and continuous measures of periodontitis have been 
consistently associated with HT and SBP, independently of common CVD 
risk factors, and confirmed in patients not taking antihypertensive drugs 
[21]. Diabetes and HT are reportedly associated with exacerbated peri-

odontal disease [19]. The present findings are in line with previous studies 
in terms of DBP. The discrepancy between existing results regarding SBP 
and a previous meta-analysis [20] may be attributable to differences in 
method, the number of participants, the definition of periodontitis, and 
the definition of HT. To raise awareness about the association between 
periodontitis and HT, dentists need to inform patients with periodontitis 
about its association with HT. Prevention and management of periodontitis 
would improve oral/overall health and quality of life, consequently helping 
to prevent/improve HT.

A possible bidirectional association between tooth loss and HT has 
been reported [16,22-24], although in the present study a higher proportion 
of patients with increased BP had tooth loss. After adjusting for all covari-
ates, no significant association was noted between tooth loss and BP, being 
comparable with the finding of a previous study conducted in Malaysia 
[23]. However, a longitudinal study has reported a positive association 
between the number of lost teeth and the risk of HT [24]. The most criti-
cal finding was that the number of lost teeth (≥8) may be associated with 
the risk of developing HT [24]. HT was significantly more prevalent in 
patients with severe tooth loss (≥10) than those with nonsevere tooth loss 
[16]. Another cross-sectional study conducted in China reported that tooth 
loss (>15) was associated with severe HT in patients aged ≥50 years [22]. 
The present results are similar and provide additional information on the 
positive and dose-dependent association between the number of lost teeth 
and the increased risk of possible HT.

The present study found that an increased number of teeth with periapi-
cal diseases was associated with higher BP. The global prevalence of apical 
periodontitis is greater in patients with one or more systemic conditions 
(63%) than in those without such conditions (48%), the most common 
being diabetes mellitus, CVD, and smoking [25]. However, a previous 
study has reported a positive association between apical periodontitis and 
CVD; however, the quality of the existing evidence is moderate to low, and 
a causal relationship cannot be established [26]. Currently, there is limited 
evidence for an effect of periapical inflammation on HT development [27]. 
The host immune system is considered to be fundamentally associated 
with the development of HT and periapical disease conditions. Dentists 
should be aware that apical periodontitis may have both local and systemic 
implications [28]. The presence of chronic endodontic infection may be 
considered an additive risk indicator for CVD, particularly in patients with 
active periodontitis and other systemic comorbidities.

This study had some limitations. First, the results cannot be generalized 
to populations of different ethnicities because the dataset only included 
the data for Thai patients. Second, the cross-sectional design of this study 
made it difficult to infer causal relationships. The association between HT 
and oral diseases, particularly periodontal and periapical tissue diseases, 
is considered bidirectional. Longitudinal evidence is required to confirm 
a causal relationship between overall health and oral diseases. Third, the 
definition of periodontitis based on the PSR code does not fully reflect 
the classification criteria for periodontitis. Further validated prospective 
studies assessing the influence of dental treatment on HT are therefore 
warranted. Despite these limitations, monitoring of HT in dental patients is 
essential. Dentists play an important role in the screening of undiagnosed 
and uncontrolled HT. Associations of high BP with oral inflammatory dis-
eases should be determined in all dental patients. Dentists must be aware of 
the current therapeutic options and possess the ability to educate patients. 
Collaboration among dentists and physicians is required. 
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