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The impact of dental anxiety on blood pressure measurements in patients at an urgent dental care clinic
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ABSTRACT  

	
Aims: This study aimed to assess the fluctuations in blood pressure among patients prior to and during stressful urgent dental interventions in an university-based urgent dental care clinic.
Study design: This was an observational cross-sectional study. We randomly included patients who were present in the waiting room of a university-based urgent dental care clinic.
Place and Duration of Study: Santo Amaro University Dental School with eight months of duration. 
Methodology:   Two calibrated researchers used an aneroid sphygmomanometer to assess study participants before (T1) and after (T2) the dental consultation. The comparison between the variation in BP measurement with the Visual Analog Scale (VAS), dental history, high blood pressure (HBP) and other comorbidities was statistically analyzed. 
Results: Among the 75 participants, the mean age was 45.5 ± 12.7 years, and 66.7% were female. Prior to receiving dental care, 78.7% reported experiencing pain, with mean score of 5.2 ± 3.5 on the Visual Analog Scale (VAS), and 38.6%were on analgesiscs. Additionally, 44.4% of patients reported dental anxiety. Elevated blood pressure (HBP >130 mmHg) was observed in 60% of participants. Familiar history of hypertension was reported by 53.3%, while 28.9% had a formal diagnosis of hypertension; among these, only 50% were regularly using antihypertensive medications. The mean systolic blood pressure (SBP) was 131.9 mmHg, and the mean diastolic blood pressure (DBP) was 90.4 mmHg. The average variation between pre- and post-treatment measurements was a reduction of 3.7 mmHg in SBP and 1.7 mmHg in DBP. However, these changes were not statistically significant. Wilcoxon test yielded a P-value  of 0.0555 for SBP and 0.5480 for DBP
Conclusion:  We concluded that BP monitoring in the dental clinic is recommended, with most patients presenting HBP before the consultation, but these parameters were not an impediment to urgent dental care. 
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1. INTRODUCTION  

Hypertension, or high blood pressure (HBP), is a condition characterized by sustained systolic blood pressure (SBP) above 139 mmHg and/or diastolic blood pressure (DBP) over 39 mmHg. This must be accurately recorded a minimum of two times and subsequently verified following 24-hour ambulatory blood pressure monitoring (ABPM) and home blood pressure monitoring (HBPM). Blood pressure can fluctuate according on the interplay of neuropsychological variables. Age, sex, race, obesity, excessive alcohol use, physical inactivity, along with genetic, behavioral, and environmental factors, are all recognized as contributors to the heightened risk of hypertension. [1,2]
The American College of Cardiology and the American Heart Association (ACC/AHA) define white-coat hypertension (WCH) as the disparity between the blood pressure reading in a clinical setting and the average ambulatory blood pressure monitoring (ABPM) during wakefulness, commonly referred to as home blood pressure monitoring (HBPM) (≥ 130/80 mmHg). The WCH is deemed significant when the variance exceeds 20 mmHg for SBP and 10 mmHg for DBP above the threshold. [2-4]
Recent studies suggest that white coat hypertension (WCH) affects around 15–40% of persons, and those with this condition may have an elevated long-term risk of cardiovascular diseases. This relationship, however, remains ambiguous. [3-6]
Most existing research have predominantly focused on medical or hospital scenarios with insufficient examination of white coat hypertension (WCH) in dental settings, despite the propensity of these situations lead to anxiety and stress that may affect blood pressure. [6-8]
A recent retrospective study assessed the prevalence of asymptomatic hypertension among patients in a dental school clinic, the frequency of treatment deferral for increased blood pressure, and subsequent modifications in antihypertensive prescription regimens. Among almost 26.000 patients from a dentistry school, approximately 1.265 exhibited high blood pressure readings. Approximately 4.1% of individuals with elevated readings experienced postponement of their dental operations.  [8]
This study aims to assess the fluctuations in blood pressure among patients prior to and during stressful urgent dental interventions in an university dental clinic
2. material and methods  

This cross-sectional observational study evaluated patients seen at a Brazilian university's dental clinic. After a brief explanation of the study, all patients had read and signed an informed consent form developed for the study (Santo Amaro University IRB number: 68033517.2.0000.0081). This research was conducted ethically in accordance with the code of ethics of the Declaration of Helsinki (World Medical Association).
This study included adults with known or unknown HBP status. We randomly selected and approached all individuals in this study in the waiting room of a university-based urgent dental care clinic.
Two calibrated researchers evaluated the participants of the study using a aneroid sphygmomanometer before (T1) and after (T2) the urgent dental care. Also, the participants answered a questionnaire which included basic sociodemographic and clinical information designed for this study, which included the visual analog pain scale (VAS), whose values ranged from 0 (no pain) to 10 (severe pain). 
In T1,  before any clinical intervention, patients were instructed to take a comfortable seat and the interviewer asked the following questions: Do you drink coffee or any other stimulating drink? Are you a smoker? Did you exercise before the consultation? Did you use any medication or illicit drugs before the consultation? Have you emptied your bladder? The BP values used were those recommended by the American Heart Association. [2]
The T2 was measurement occurred after the dental urgent consultation, following a brief resting period of approximately 5 minutes.
We described the results using means, standard deviations, and other summary measures for the BP values and their evolution. To assess whether there was a significant evolution and whether the evolutions were different, the non-parametric Wilcoxon test was used. For the evaluation of the correlations between the evolutions and the continuous measures, we used Pearson's linear correlation index. We used the JMP® Pro software version 13 (SAS Institute Inc., Cary, NC, USA), 1989–2019, for the analysis, with a significance level of 0.05 and 95% confidence.

3. results 

A total of 75 adult patients, aged 18 years and older, were randomly selected from the waiting room of the university’s urgent dental care clinic. Among the total participants (n = 75), 66.7% (n = 50) were female, whereas 33.3% (n = 25) were male. The average age was 45.5 ± 12.7 years, with a range from 21 to 70 years. The urgent intervention predominantly involved the management of oral and dental infections in 82.6% of the patients.
The patients were categorized into two groups: the first exhibiting increased blood pressure readings (>130 x 90 mmHg) and the second group displaying normal blood pressure levels. Sixty percent of the subjects had hypertension, while forty percent displayed normal levels. Table 1 presents the demographic data.
Regarding the pre-measurement inquiries, eight individuals reported smoking, and three had engaged in physical activity prior to the consultation. Of these, five participants who smoked before to consultation exhibited blood pressure readings exceeding 130 x 90 mmHg.
Regarding discomfort, 78.7% (n = 57) reported experiencing pain with a VAS of 5.2 ± 3.5, 42.6% (n = 32) utilized analgesics, and 38.6% (n = 29) expressed anxiety regarding dental visits. Data on blood pressure indicated that 52% (n = 39) of patients possessed a familial history of hypertension; 18.6% (n = 14) had previously received a diagnosis; 14.6% (n = 11) were undergoing antihypertensive medication; and 96% (n = 72) had never undergone blood pressure assessment prior to dental treatment. The average blood pressure was 133 over 90 mmHg. Of the individuals interviewed, 16% (n = 12) were sent to a physician for hypertension (>180 x 110 mmHg).
To evaluate any significant alteration in SBP and DBP values at T1 and T2, we used the non-parametric Wilcoxon test, with a threshold of P-value  > 0.05.
The SBP variations spanned from -30 mmHg to 80 mmHg in T1 and T2, with a P-value  of 0.0555, approaching significant. There were DBP variations from 20 mmHg to 90 mmHg (P-value : 0.5480).
In 36.0% of the patients, there was an increase in SBP, 21.3% exhibited a decrease, and 42.7% maintained normal levels. DBP alterations were observed in 29.3% of patients; however, in T2, blood pressure decreased by 25.3% and remained within normal ranges in 45.3% of instances. Table 2 displays the variations observed following two blood pressure measurements.
All 45 patients exhibiting sustained blood pressure over 180/110 mmHg post-intervention and/or displaying symptoms of a hypertensive crisis, such as headaches, dizziness, or visual disturbances, were promptly sent to the emergency room.

4. discussion

Hypertension is an insidious disease associated with increased cardiovascular risk and mortality. HBP can lead to sudden death, stroke, acute myocardial infarction, heart failure, peripheral arterial disease, and fatal and non-fatal chronic kidney disease. Therefore, this illness might be regarded one of the major public health crises in the globe. [1]
           Patients at risk for HBP require specific dental treatment, considering that roughly half of the hypertension patients can be asymptomatic and ignorant of the condition. Dental management must include a full clinical assessment, medical history, and BP monitoring prior to dental procedures. [8,11]
Since HBP can be regarded one of Brazil's main public health problems, affecting more than 20% of the population, high BP values are continuously identified in the dentistry clinic during physical examination. Due to the large circulation of individuals and trained professionals, the dentistry clinic is an ideal site for BP screening. Although studies monitoring BP levels in a dental environment are widely addressed in the literature, there is no consensus regarding the optimal timing to treat these individuals. [12]
            Most patients with hypertension have an uncontrolled condition. The dental consultation gives a unique chance to screen individuals for undiagnosed and uncontrolled hypertension, which could contribute to enhanced monitoring and treatment. 
The purpose of this study was to determine the average blood pressure of patients before they received urgent dental treatment. We examined 75 patients from the clinic's urgent dental service, and 38.6% of them expressed apprehension about receiving dental treatment. Stress and fear may lead to elevated blood pressure or the identification of an unidentified white coat hypertension (WCH).
Disagreement persists on the correlation between WCH and long-term cardiac events; however, accumulating evidence suggests that these early indicators may result in a misdiagnosis of hypertension. [10-13]
Many specialists advocate avoiding elective dental treatments in persons with blood pressure >180/110 mmHg due to the lack of controlled randomized clinical trials. [8,13]
WCH can directly influence hemodynamics, leading to significant alterations in blood pressure, heart rate, and myocardial oxygen demand. This anxiety can be mitigated by arranging morning appointments, having concise consultations, managing pain, and reducing stress, which frequently necessitate prescriptions for anxiolytic medications. [7,14]
Individuals with hypertension exhibit a significantly heightened stress response compared to those with normotension. In our study, individuals with a verified diagnosis of hypertension maintained elevated blood pressure levels before and after an urgent dental care. Under these conditions, therapy should incorporate effective anesthetic techniques and the administration of analgesics; otherwise, these operations may elevate blood pressure. [8,13,14]
Nonetheless, dental appointments deferral occur frequently when patients exhibit elevated blood pressure readings, despite the absence of clinical indicators of hypertensive crises. This primarily arises from a deficiency of knowledge among professionals regarding WCH or the management of hypertensive patients. Furthermore, there is no empirical evidence demonstrating the benefits of deferring dental treatment in these instances. [8,14]
In a large retrospective study, Sapna Nath and collaborators evaluated the rates of asymptomatic hypertension among patients in a dental school setting. They found that dental care was rarely deferred due to elevated blood pressure readings, and most procedures were successfully completed—even among patients whose blood pressure exceeded the thresholds recommended by the American Dental Association (ADA). According to the ADA, elective dental care should be deferred at blood pressure levels ≥160/100 mmHg, and urgent care at ≥180/110 mmHg. These findings are in line with more recent, less restrictive guidelines, such as those outlined by the American Heart Association (AHA) in its Guideline on the Preoperative Cardiovascular Evaluation and Management of Patients Undergoing Noncardiac Surgery. [8]
Discomfort, inflammation from oral infections naturally result in higher blood pressure due to the release of endogenous catecholamines. This process will not be stopped if dental care is not provided. [13] In our investigation, only twelve individuals exhibiting modest symptoms were sent for medical follow-up due to persistently elevated values even after immediate dental care (>180 x 110 mmHg).
A systematic review evaluated management strategies for adult patients with dental anxiety in dental clinics, revealing that dental anxiety is prevalent and manifests before, during, or after dental treatment.  The physiological response encompasses an increase in heart rate, blood pressure, breathing rate, and cardiac output.  Anxiety treatment options should be customized to each patient's medical condition, especially in collaboration with their cardiologist or primary healthcare practitioner. [7] Nearly fifty percent of our patients reported experiencing oral anxiety. 
	This study offers some strengths. By examining blood-pressure responses during real-world urgent dental interventions in a university clinic, we achieved high ecological validity and addressed a previously overlooked context. Also, the use of a standardized measurement protocol with two calibrated researchers recording readings at clearly defined pre- and post-treatment time points minimized variability, while the integration of objective blood-pressure values with patient-reported sociodemographic data and VAS pain scores allowed the exploration of hemodynamic changes before and after dental urgent care. 
However, the current work present limitations, particularly regarding dental anxiety and its potential link to WCH. Initially, our cross-sectional, single-center design and modest sample size may underpower detection of subtle anxiety–blood pressure associations and limit generalizability. Also, the use of two blood pressure measurements and the lack of longitudinal follow-up may suggest anxiety rather than a case of white coat hypertension.





 








Table 1.	Demographic and medical data of the two groups: altered and normal BP measurements.  

	 
	 
	BP
	 

	Characteristics
	 
	Altered*
	Normal
	P-value 

	Pain
	Yes
	36 (80.0%)
	21 (70.0%)
	0.4100

	 
	No
	9 (20.0%)
	9 (30.0%)
	 

	Dental Anxiety 
	Yes
	20 (44.4%)
	9 (30.0%)
	0.2352

	 
	No
	25 (55.6%)
	21 (70.0%)
	 

	Hypertension
	Yes
	13 (28.9%)
	1 (3.3%)
	0.0057

	 
	No
	32 (71.1%)
	29 (96.7%)
	 

	Family history
	Yes
	24 (53.3%)
	15 (50.0%)
	0.8169

	 
	No
	21 (46.7%)
	15 (50.0%)
	 

	Gastritis
	Yes
	2 (4.4%)
	6 (20.0%)
	0.0534

	 
	No
	43 (95.6%)
	24 (80.0%)
	 

	Diabetes
	Yes
	5 (11.1%)
	1 (3.3%)
	0.3920

	 
	No
	40 (88.9%)
	29 (96.7%)
	 

	Smoking
	Yes
	8 (17.8%)
	6 (20.0%)
	1.0000

	 
	No
	37 (82.2%)
	24 (80.0%)
	 

	
	
	
	
	

	Alcoholism
	Yes
	12 (26.7%)
	7 (23.3%)
	0.7929

	 
	No
	33 (73.3%)
	23 (76.7%)
	 

	Regular physical activity
	Yes
	12 (26.7%)
	3 (10.0%)
	0.1389

	 
	No
	33 (73.3%)
	27 (90.0%)
	 

	
	
	
	
	

	Weight gain* 
	Yes
	0 (0.0%)
	1 (3.3%)
	0.4000

	 
	No
	45 (100.0%)
	29 (96.7%)
	 























 









*In the past six months


Table 2.	BP Differences before and after dental urgency care


	BP
	 Times
	Mean
	SD*
	Min
	Median
	Max

	SBP
	T1
	131.9
	18.9
	90
	130
	180

	
	T2
	135.6
	22.4
	90
	130
	210

	 
	Evolution
	3.7
	14.6
	-30
	0
	80

	DBP
	T1
	90.4
	15.5
	50
	90
	150

	
	T2
	92.1
	17.5
	50
	90
	170

	 
	Evolution
	1.7
	13.9
	-20
	0
	90














*Standard deviation




5. Conclusion

Pain, anxiety, and the acute stress associated with dental problems seem to induce temporary elevations in blood pressure, highlighting the necessity for systematic monitoring in this context. Our findings underscore the dental clinic as a feasible setting for hypertension screening. Future longitudinal studies are required to assess the effects of dental-based blood pressure screening on patient outcomes and to improve care protocols for hypertensive individuals in dental settings.
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