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 Abstract:  

This study evaluated variations in blood pressure in 24 children during dental treatment. The age ranged from 4 to 12 

years, of which 13 were girls and 11 were boys. Blood pressure measurements were performed by a digital sphygmoma-

nometer on the arm. Measurements were performed with the child relaxing in silence in a dental chair, with back sup-

port, uncrossed legs, and with the right arm supported at the heart level. The cuff was placed securely two to three centi-

meters above the cubital fossa, centralizing the rubber sleeve over the brachial artery. In two sessions, three measure-

ments were taken: once before treatment, again during treatment, and the last one at the conclusion. Measurement val-

ues, procedure, and treatment time were noted. The results showed that there was no statistically significant change 

between measurements of systolic and diastolic blood pressure at different times. In conclusion, dental treatment can be 

considered safe for the population studied regarding changes in blood pressure. 
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Introduction 

Pediatric dental treatment aims at the oral health care of children, through preventive and curative procedures on de-

ciduous and permanent teeth. The psychological condition of the child is of fundamental importance for cooperation 

during dental care. Stressful situations, fear, anxiety or previous negative experiences may be causal factors for behav-

ioral problems in the dental environment1-4. Several changes such as crying, sweating, trembling, irritability, tachycar-

dia, and blood pressure variations can occur2-4. 

Even during childhood, blood pressure assessment is important, being a risk factor for cardiovascular and renal diseas-

es3,5-10. Blood pressure variations assessed in the same patient may be determined by genetic or behavioral factors, even 

in the dental environment. Therefore, checking blood pressure should be part of the clinical examination of the child 

patient prior to dental care, as well as during and after, if necessary7-9. From this perspective, the purpose of this study 

was to evaluate the variations in blood pressure in children during dental treatment, correlating them to the time and 

type of procedure. 
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Materials and Methods 

The work was done after evaluation and approval of the research project by the Committee on Ethics in Research of the 

University of Taubate  (CEP/UNITAU No. 623/10). 

Patients were attended at the Pediatric Dentistry Clinic (School of Dentistry, University of Taubate ), in the period be-
tween March and June 2011. Parents and guardians were invited to participate in the research, after signing the In-
formed Consent Form and accepting the child for the blood pressure measurement, provided that the cuff size was ade-
quate for the measurement, according to the recommendations of manufacturer. 

Blood pressure measurements  

Blood pressure was measured by a trained researcher using a pediatric digital sphygmomanometer (HEM742INTTM, Om-
ron, Matsusaka, Japan). 

In two sessions, three measurements were taken: one before treatment, one during treatment, and one at the conclusion. 

The measurements were done in the chair of the dental surgeon with the child relaxed, with his back well supported, 
legs uncrossed, right arm resting at heart height, and instructed to remain calm. The right arm was chosen for the blood 
pressure measurements because it was the only arm used for the reference charts. The cuff was securely positioned two 
to three centimeters above the cubital fossa with the rubber sleeve centered on the brachial artery. The width of the rub-
ber cuff should correspond to 40% of the arm circumference, and its length should involve 80 to 100% of the arm11. 

The values obtained in the measurements (systolic pressure - SP, and diastolic pressure - DP), the type of procedure, and 
the treatment time were noted in the patient record. 

The data obtained were presented in tables, and the differences in value between the three experimental times were 
analyzed. These data then underwent statistical analysis in the GMC statistical program. The normality test was applied 
and the normal distribution of the sample was observed, followed by the Analysis of Variance to compare the initial, dur-
ing, and final systolic and diastolic blood pressure measurements in the two sessions. After doing the statistical analysis, 
the F values calculated in the Analysis of Variance were compared with statistical reference tables. The Median Test was 
applied with a significance level of 5% to compare the running time of the different procedures between the patients 
who did not present pressure alterations and those who did. 

Results 

Twenty-four children were evaluated, 13 girls and 11 boys, aged 4 to 12 years. About 66.6% of the measurements were 

normal, below the 90th percentile for age and gender, being in accordance with the VI Brazilian Guidelines of Hyperten-

sion11. About 33.3% of the measurements showed changes at some point during treatment (initial, during or final). The 

original data of blood pressure measurements and procedure time are presented in Table 1. 

Of the changes in blood pressure observed, 25% showed the sistolic and/or diastolic measurements between 90th and 

the 95th percentile (pre-hypertensive) and 8.3% above the 95th percentile (hypertensive), 25% of which were sistolic 

changes, 4.1% diastolic changes, and 4.1% sistolic and diastolic. Of those patients who presented altered pressure meas-

urements, two occurred in both sessions of treatment, five only in the first session, and only one in the second session. 

Figure 1 presents the distribution of the procedures performed on the patients during treatment, according to the blood 

pressure changes, in which were done a clinical exam, tooth brushing orientation, endodontic treament, exodontia, psy-

chological preparation, and sealant. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Distribution of procedures performed on the patients during treatment according  
to the alterations in blood  
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                               Table 1: Original measurements for blood pressure in the population studied. 

                           Table 2: Average measurements of systolic and diastolic blood pressure at different times. 

 

 

 

 

 

 

 

 

c2 = 0.0034 (not significant) (p>0,05) 

 

Evaluation of Blood Pressure Variation in a Pediatric Dentistry Clinic 

N G A  1st Session - BP mmHg  2nd Session - BP mmHg 

      Initial During Final T 

min. 

Initial During Final T 

min. 

1 M 11 110/65 104/59 110/59 30 105/56 109/60 115/62 40 

2 F 12 115/73 114/70 102/68 40 120/64 106/70 127*/93* 55 

3 M 8 103/54 113*/59 105/53 20 105/59 100/62 100/62 20 

4 F 9 101/60 107/62 111/63 60 98/55 102/57 102/65 50 

5 M 9 103/70 107/62 106/62 50 96/58 103/59 103/64 45 

6 M 6 98/56 94/54 94/54 10 97/56 93/61 85/52 35 

7 M 6 101/49 93/62 96/64 50 97/61 101/62 101/60 45 

8 M 7 107/53 116*/53 109/54 30 96/50 111/53 99/71 34 

9 M 9 106/51 104/52 101/55 35 111/55 116/62 106/61 65 

10 M 9 108/61 100/61 99/59 32 106/53 101/64 86/56 75 

11 F 11 102/57 107/60 95/61 60 109/73 102/58 97/53 60 

12 M 9 109/71 120*/71 106/65 55 118*/70 117*/63 107/56 30 

13 F 9 101/58 106/61 104/52 35 108/58 98/59 100/61 37 

14 F 8 114*/64 110/62 114*/61 37 126*/63 130*/72 130*/65 45 

15 F 9 91/53 92/57 89/59 50 97/41 95/57 110/54 25 

16 F 5 84/50 80/51 84/53 40 85/53 83/54 86/47 15 

17 F 9 106/55 107/59 117*/56 60 108/52 111/60 102/67 80 

18 F 9 101/62 106/60 103/59 40 113/69 112/67 102/67 15 

19 M 9 108/75* 108/70 110*/66 40 93/56 87/56 93/57 27 

20 F 6 96/67 97/64 96/66 30 95/61 95/63 106/70 20 

21 M 8 104/63 97/58 101/57 35 85/52 91/59 91/56 70 

22 F 4 93/54 83/51 81/51 40 86/51 86/60 93/46 22 

23 F 8 123*/73 111/69 111/67 45 111/62 106/58 101/65 30 

24 F 9 105/71 112/70 108/68 40 109/63 109/68 117/68 75 

                   Times 

               Sessions 

  
Initial 

  
During 

  
Final 

Systolic Pressure First session   
102.96 

  
102.80 

  
102.00 

Second session   
102.38 

  
102.53 

  
102.26 

Diastolic 
Pressure 

First session   
60.23 

  
59.85 

  
59.15 

Second session   
57.69 

  
60.11 

  
60.80 
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Statistical Analysis 

Table 2 shows the average samples calculated and compared. After the statistical analysis, the F values calculated in the 
Variance Analysis were compared with the statistical reference tables by which it was possible to see the absence of sta-
tistical significance between the sistolic and diastolic pressure changes at the different times and also between sessions. 
Comparing the running time for the various procedures, which ranged from 10 to 80 minutes, there was no statistical 
difference between the patients who did not show any pressure changes with those patients who did (Median Test with 
significance level of 5%; value of c2 = 0.0034; p>0,05).  

Discussion 

Hypertension is one of the major public health problems. Blood pressure checking should be routine in the practice of 
clinical dentistry, and the dental surgeon should contribute to the diagnosis and primary prevention of hypertension, 
promoting adequate means for the surveillance of this systemic alteration7,8,11-14. Appropriate methods and equipment 
should be used11. Particularly in the care of the pediatric patient, the cuff should be specifically selected to the arm of a 
child6,11,15,16, as was used in the present study. 

As observed in this study, the variation in blood pressure in the same individual may be determined by genetic, 
environmental or behavioral factors, such as the "white coat effect"9,12. Among the children evaluated, 66.6% had normal 
blood pressure, i.e., below the 90th percentile for age and gender, and 33.3% had changes at some point during 
treatment, 50% girls and 50% boys (Table 2). 

In the present study, we found blood pressure measurements that we considered borderline in 25% of patients and 
8.3% of stage I hypertensives, differing from the findings of Hsien et al.7 (2012), who found 5.7% of their patients 
hypertensive and 8.6% prehypertensive. In the work of Freitas et al.17 (2012), 16.3% were considered borderline 
(prehypertensive) and 6% hypertensive. However, these findings were not sufficient for the diagnosis of hypertension in 
patients, because according to the VI Brazilian Hypertension Guidelines of 2010, several factors and different 
measurements should be considered for this purpose11. Statistical analysis showed no significant difference between the 
values of changes in systolic and diastolic pressures during treatment or between sessions. Goulart et al.18 (2012) also 
found no changes in systolic or diastolic pressures during dental treatment. However, the patients evaluated were 
adults. 

The procedures performed were clinical examination, oral hygiene orientation, restorations, exodontics, psychological 
conditioning consultation, and sealant (Figure 1). The altered blood pressure measurements occurred more frequently 
during the performance of restorations, which were the most numerous. 

Comparing the treatment time, which ranged from 10 to 80 minutes, there was no statistically significant difference 
between patients who did not present pressure alterations and those who did. 

In the adult patient, if the systolic pressure exceeds 180 mmHg or the diastolic pressure exceeds 110 mmHg, the patient 
should be referred to a physician immediately. No dental treatment should be performed, as there are risks4,19. Pediatric 
patients above the 99th percentile, according to age and gender, may be considered severe hypertensive, and thus, 
should not receive any dental treatment5. In the present study, we did not find measurements above the 99th percentile 
for the age and height percentiles. Similarly, for the diagnosis of hypertension in children, numerous measurements are 
necessary, because it is expected that blood pressure levels reduce according to the psycho-emotional conditioning of 
the child facing the anxiety of dental treatment15. 

Overweight is the main factor leading to increased blood pressure in children9,10,13,14,17,20-26. From this perspective, 
information to educators and family members about the importance of changing habits, prevention and treatment of 
childhood obesity is fundamental. Similarly, hypertensive parents are more likely to have hypertensive children, 
constituting another risk fator24. 

Anesthetic and pharmacological management in obese children is a challenge. With the increasing prevalence of 
childhood obesity, children with obesity have more complex comorbidities and, when undergoing anesthetic and 
pharmacologic procedures, the impact of pathophysiologic changes is more dangerous. Optimal and safe anesthetic 
management in an obese child requires careful pre-procedural assessment and meticulous perioperative management 
tailored to associated comorbidities, with increased awareness of potential perioperative complications. There remains 
a need for better guidelines for risk stratification, medication dosing, and postoperative disposition in this patient 
population25,26. 

Based on the results, we can consider dental treatment safe for the studied population regarding pressure alterations. 
However, other studies should be conducted, considering different procedures and other conditions of the children, such 
as obesity, age range, heredity, since these are important factors related to hypertension. 

Conclusion  

Dental treatment can be considered safe for the population studied as far as changes in blood pressure are concerned, 
for there were no statistically significant alterations among the measurements of systolic and diastolic blood pressures 
at the different testing times, between sessions, and time of treatment. 
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