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Abstract

Background: Hypertension is one of the leading causes of death worldwide, and a major risk factor for heart
diseases and strokes. A lot of undiagnosed or uncontrolled hypertensive patients seek dental treatment in regular
basis. However, neither doctors nor patients are doing enough to fight and diagnose this silent killer disease. This
study investigated the prevalence of undiagnosed or uncontrolled hypertensive patients who visited our endodontic
clinic for dental treatment.

Methods: 102 patients were included in this study. Patients were non-smokers and only presented a history of
hypertension alone or a clear medical history. We measured blood pressure using a digital sphygmomanometer after
patients had been seated in a dental chair for at least 10 minutes. We present the data as descriptive and
percentage values.

Results: A large fraction of patients (63.7%) were found to be hypertensive irrespective of their awareness of
having hypertension. Nearly half (52.9%) of participants were unaware they had hypertension, and only 10.8% of
patients knew they had hypertension. Only approximately half of the latter group of patients (4.9%) was already
receiving medication for their hypertension.

Conclusion: Our data reveals that dentists play a critical role in detecting undiagnosed patients with
hypertension; this role should be emphasized in our specialty as a standard of care.

Keywords: High blood pressure; Hypertension; Endodontics;
Dentistry; Root canal treatment

Introduction
High blood pressure or hypertension is the second leading cause of

death in the United States after tobacco, and it is a major risk factor for
heart disease and stroke [1]. It is estimated that 1 out of every 3
persons is diagnosed with high blood pressure in the United States and
worldwide. High blood pressure is a prime predisposing factor of ~
45% of deaths due to cardiovascular disease and ~ 51% of deaths due
to stroke. In addition, fewer than 50% of patients who are aware of
their elevated blood pressure are currently taking efforts to control it
[2]. However, neither doctors nor patients are doing enough to fight
and diagnose this disease, which represents a silent killer. As a result,
increasing awareness and knowledge about the predisposing factors of
this silent killer are essential to prevent heath complications and death.

The role of dentists in diagnosing and assessing risk factors for
important and life-threatening medical conditions such as head and
neck cancer and hypertension is essential and should be considered to
be a part of standard care. Unfortunately, this situation is not always

the case. Only a few dentists are actually aware of the importance of
this public health disease.

Many patients with undiagnosed or uncontrolled high blood
pressure seek dental treatment on a regular basis. Individuals with high
blood pressure are at risk of developing medical complications such as
heart attack, stroke, or renal disease during or after dental treatment,
and their medical status may affect the dental treatment outcomes. A
study conducted in Nigeria reported hypertension in approximately
20% of dental patients; half of these cases were undiagnosed until they
were examined at the dental clinic [3]. Similarly, in another study,
approximately 29% of patients were reported to have hypertension
when examined in a dental clinic; 73% of these patients were referred
to a family physician because they were unaware of their medical
condition [4]. Therefore, it seems that dentists may play a crucial role
in diagnosing this silent killer disease. The goal of our study was
accordingly to investigate the prevalence of hypertensive patients who
sought endodontic treatment at Almashfa Dental Clinic, and identify
the percentage of individuals who were unaware of their high blood
pressure before undergoing root canal treatment at Almashfa Dental
Clinic.
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Materials and Methods

Sampling size and inclusion criteria
This retrospective study was conducted using data obtained from

the records of all patients who visited the Almashfa Dental Clinic in
Jeddah, Saudi Arabia seeking endodontic treatment from March 1st,
2015 to May 31st, 2015 (n=102). The study included male and female
patients who reported a clear medical history or a history of
hypertension. None of the patients included in the study were smokers.
We did not impose any restrictions on the ages of patients for reasons
that will be noted in the later in the article.

Protocol
We obtained written consent from all of the patients that their

information could be used in this study, and the procedures that we
conducted were accordingly part of our daily routine work. This study
was approved by the Executive Board Ethical Committee Members of
Almashfa Dental Clinic and was in full accordance with the World
Medical Association Declaration of Helsinki.

After recording the patient’s chief complaints and medical and
dental history, we obtained a blood pressure measurement using a
digital sphygmomanometer. Patients were seated comfortably in an
upright position, and their legs were uncrossed. Readings were
obtained after the patients had been seated in the clinic for at least 10
minutes. If the reading that we obtained was not within the normal
range for either systolic/diastolic or both (Table 1), the reading was
retaken 5 minutes later and the average was recorded [5]. The raw data
were entered into Excel (Microsoft version 14.5.20) and were presented
as descriptive and percentage values.

Classifications Systolic blood pressure
(mm Hg)

Diastolic blood
pressure (mm Hg)

Normal <120 <80

Pre-hypertension 120–139 80–89

Stage 1 hypertension 140–159 90–99

Stage 2 hypertension >160 >100

Table 1: Hypertension classification.

Results
The hypertension classification that we employed was based on a

study by Chobanian et al. as shown in Table 1 [5]. The characteristics
and summary of our study samples (n=102) are presented in Table 2.
The mean age of our study group was 40.9 ± 6.7 years, and 69% of the
patients were female and 31% of the patients were male.

We found that a large cohort of patients were hypertensive (63.7%;
Figure 1); 52.9% of these patients were unaware they were
hypertensive, and 10.8% knew they were hypertensive. Only
approximately half of the latter group of patients (4.9%) were already
on medication(s) to treat their hypertension; 5.9% of patients were not
taking any hypertension medication. We found that the majority of
patients were in the pre-hypertensive stage (35%); 10% and 19% of
patients were in hypertension stages 1 and 2, respectively (Figure 2).
Data showing the differences between males and females in the
hypertension sub categorization status are presented in Figure 3.

Variables N Min Max Mean SD

Age 99 13 85 40.96 16.7

Systolic   Blood
Pressure 102 97 171 127.44 17.7

Diastolic   Blood
Pressure 102 56 105 75.34 11.6

HR 102 51 114 81.59 13.2

Total 102 100%

Systolic  Blood
Pressure

Normal 40 39.20%

Pre-hypertension 39 38.20%

Stage 1 hypertension 16 15.70%

Stage 2 hypertension 7 6.90%

Diastolic   Blood
Pressure

Normal 69 67.60%

Pre-hypertension 18 17.60%

Stage 1 hypertension 10 9.80%

Stage 2 hypertension 5 4.90%

Overall Status 1

Normal 37 36.30%

Pre-hypertension 36 35.30%

Stage 1 hypertension 18 17.60%

Stage 2 hypertension 11 10.80%

Overall Status 2
Normal 37 36.30%

Hypertensive 65 63.70%

 Overall subcategorisation of diagnosed hypertension in both systolic and
diastolic cases (combined)

 Overall hypertension in the examined sample

Table 2: Characteristics and data summary of the 102 patients.

Figure 1: Overall hypertension of the examined group (%).
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Figure 2: Sub categorization of hypertension status of the examined
group (%).

Figure 3: The differences between males and females in the
hypertension sub categorization status (%).

Discussion
Few studies have reported the prevalence of hypertensive patients

seeking dental treatment in general. To the best of our knowledge, our
study is the first to report the prevalence of hypertension patients in an
endodontic clinic. Our results revealed that the prevalence of elevated
blood pressure readings among screened patients in our endodontic
clinic was 63.7%. Nearly 52.9% of these patients were unaware they
had hypertension. Similar results have been reported at the University
of Michigan in a study conducted at the School of Dentistry in the
Adult Comprehensive Care Clinics. 32% of the studied sample was
recorded as being hypertensive, and 49% of these patients were
unaware of their high blood pressure prior to being screened at the
dental clinic [6]. In a study conducted in Spain, approximately 29% of
the studied patients were revealed to have hypertension when
examined in a dental clinic. However, 73% of these patients were
referred to a family physician because they were unaware of their
medical condition [4]. Similarly, in a study conducted in Nigeria,
approximately 52.5% of patients were unaware of their hypertensive
status, although the overall prevalence of hypertension (19.7%) was
lower than that of other studies [3]. In addition, a study conducted at
King Abdulaziz University, Faculty of Dentistry, Jeddah, reported that
37% of their screened female patients were pre-hypertensive and that

18% of patients had high blood pressure (≥140/90 mm Hg); of those
patients, 66% were unaware of their medical condition [7].

One of the best studies to raise awareness of hypertension among
general dentists was conducted by Michael et al. [8]. They studied 1,343
patients from 16 dental offices over a 2 month period. They found
hypertension mostly among male patients aged 50-59 years and female
patients aged 40-69 years. Approximately 12% of patients had high
blood pressure. Of these patients, 35% were diagnosed with
hypertension as a result of the screening process and confirmed to be
unaware of their medical condition prior to the dental screening [8].
Although there are differences in the prevalence of hypertension
among reported studies, the percentage of undiagnosed hypertension
remains high and averages about 50%. Differences in this prevalence
may be due to variations in sample size and the knowledge, awareness,
and socioeconomic status of patients. Additionally, it is known that the
prevalence of hypertension is lower in high-income countries [2].
Although all patients in our study were considered to be of high
socioeconomic status, we still recovered a high percentage of
hypertension in our cohort. Luckily, a high percentage of our patients
were only in the pre-hypertensive stage (35.3%). However, strikingly,
several of the diagnosed patients who were unaware of their condition
and were in hypertension stage 1 or 2 were medical physicians or
spouses of medical physicians. These individuals are now receiving
hypertension treatment. Some people may argue that this increase in
blood pressure maybe transient and not real, especially in the pre-
hypertensive group. The argument is that this increase is due to anxiety
of dental treatment or white coat hypertension phenomenon. We are
aware of that fact; there is a prevalence of white coat hypertension of
approximately 15% depending on age [9,10].

Even in children, the prevalence of white coat hypertension has
been reported to reach 47%, and there is a strong association between
hypertension and obesity [11-14]. However, irrespective of whether
this increase in blood pressure is transient or not, this subject should
still be taken seriously because it could increase the risk of
cardiovascular events during dental treatment. In normotensive
individuals, the intimal/medial wall thickness is 0.76 mm; in patients
with white coat hypertension, the intimal/medial wall thickness is 0.84
mm, however, in hypertensive patients, the intimal/medial wall
thickness is 0.98 mm [15]. This finding confirms that even a transient
increase in blood pressure can cause harmful effects on the heart and
increase the risk of unfavorable events during dental treatment. In
addition, several studies support that white coat hypertension may be
representative of an alarming sign of permanent hypertensive stage
[16,17]. Therefore, measuring blood pressure in dental settings is
highly recommended and should be part of a routine dental
examination to reduce the number of cases that go undiagnosed.
Furthermore, dentists should be aware of how to manage these
patients, especially the ones with cardiovascular diseases, and consider
revising the treatment protocol depending on patient’s medication and
disease status [18,19]. Hence, this will then help to decrease the
number of incidents of serious life-threatening diseases and
complications such cardiovascular diseases and strokes during or after
dental treatment.

We advocate that dentists be more aware and knowledgeable about
hypertension management and treatment in the dental office. Stress
reduction protocols should be applied and considered for all patients
to reduce the chances of complications, especially hypertensive ones,
arising during or after dental treatment [20,21]. One of these measures
may include the use of a low dose of midazolam to control anxiety
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[22]. Furthermore, hypertensive patients seem to possess a different
background when it comes to oral health. It has been reported that the
number of teeth lost by hypertensive male patients was significantly
higher than zero, which was not the case when it came to female
patients [23]. It appears that the prevalence of root canal treatments
and apical periodontitis in smoker hypertensive patients is significantly
higher than that in hypertensive non-smoker [24]. However, this
association was not shown to be true when comparing non-smoker
hypertensive patients and non-hypertensive normal controls [25]. In
addition, the risk of tooth extraction after non-surgical root canal
treatment was significantly associated with patients having medical
conditions such as diabetes and hypertension [26]. This finding
suggests that endodontists should be aware of patients’ medical
conditions prior to discussing anything in regard to treatment
outcomes. Additionally, being aware of the evolving understanding of
blood pressure targeted reading values is crucial before planning for
dental treatment [19].

This pilot study is the evidence that hypertension screening needs to
be taken more seriously by the dental profession. Our group is
currently working on a large project that includes both governmental
and dental sectors. This work will allow us to include more patients
with different educational and socioeconomic backgrounds and to
recruit more dentists with the aim of raising awareness about this silent
killer disease.

Conclusions
Most of the public is aware of the importance of visiting a dentist

once or twice a year for teeth cleanings and routine checkups to
prevent dental caries. On the other hand, only a few individuals may
visit their general physician for a routine checkup in the absence of any
serious issues. In addition, only few people aware of the risk of
hypertension may realize that they are walking around with this
disease undiagnosed. Therefore, the role of dentists in detecting
undiagnosed hypertension is crucial and should be emphasized in our
specialty as a standard of care. Doing so will hopefully help to
decreasing the risk of death from this silent killer disease worldwide
and prevent the development of life-threatening complications such as
strokes or cardiovascular diseases during or after dental treatment.
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