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INTRODUCTION
Hypertension (HT) is a disease that affects more than one billion people worldwide and causes more than 7 million deaths 
per year (1). It is the most important risk factor for cognitive decline and premature death as well as many diseases that cause 
permanent disability (2). HT is the most important risk factor for morbidity and mortality among patients with cardiovascular 
diseases undergoing surgery under anesthesia. It is reported to be the most common comorbid disease in the elderly patient 
group. It is also the medical problem that causes maximum postponement of the operation (3, 4).

This study was performed to evaluate the frequency of HT and the level of awareness in patients undergoing preoperative 
anesthesia.

MATERIALS AND METHODS
This study was a descriptive cross-sectional study conducted in the anesthesia clinic of Ankara Atatürk Training and Research 
Hospital in March 2016. The Social and Human Sciences Ethics Committee of Ankara Yildirim Beyazit University approved for 
the study.

The inclusion criteria for patients were an age more than 30 years and an informed consent form from the patient. The 
exclusion criteria for patients were an age less than 30 years and the lack of informed consent form from the patient. 

The 392 patients who met these criteria were included in the study. The gender and age of the patients who applied to the 
outpatient clinic were determined and their anamnesis was taken. Details including which surgery to undergo, previous 
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The most important risk factor for morbidity and mortality among patients with cardiovascular diseases undergoing 
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it was found that 42% of the patients were diagnosed with HT and received antihypertensive treatment. It was assumed 
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contribute to the reduction of perioperative morbidity through early diagnosis and treatment of HT and end-organ damage.
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anesthesia history, disease history, medications, and cigarette use 
were recorded. Physical examinations were performed, during 
which pulse and blood pressure levels were measured and recorded. 
The patients were rested for 10 min before the pulse, and blood 
pressure were measured. Blood pressure measurement was done 
using the standard method. The patients were not allowed to take 
cigarettes and caffeine 30 min before measurements. A standard 
sleeve with a length of 35 cm and a width of 12 cm was used. 
For obesity and weakness, larger and smaller cuffs were available. 
The cuff was kept at the heart level. At least two measurements 
were made with a 10-min interval in the sitting position. More 
measurements were made in the case of a significant difference 
between the two measurements. The measurements were made in 
both arms, and high values were taken as reference. The evaluation 
was made according to Table 1 (5).

Statistical analysis

Statistical analyses were performed using the IBM SPSS 
(Statistical Package for the Social)  for Windows Version 22.0 
software package program. Numerical variables were summarized 
with mean ± standard deviation. Categorical variables were 
expressed as number and percentage. A significance difference in 
categorical variables between the groups was investigated using 
the chi-square test. The normality of numerical variables was 
examined using Kolmogorov–Smirnov test. Differences between 
independent groups in terms of numerical variables were 
investigated using one-way analysis of variance. The significance 
level was considered as P <0.05.

Relationships between HT variable and gender, age, BMI (B history 
of diabetes and use of antihypertensive drugs were compared.

RESULTS
Of the 392 patients surveyed, 56.1% (220 patients) were males 
and 43.9% (172 patients) were females. Among surveyed 
patients, 49.9% were aged more than 60 years, 41.2% were in 
the 40–59 age group, and 8.8% were in the 30–39 age group. 
The average age of the patients was 58.4 ± 12.7. The minimum 
to maximum age range was 30–88. Among the patients, 30.6% 
(120) said that they used blood pressure medication for their HT 
(Table 2).

Blood pressure

Among the patients, the blood pressure values of 8.1% (32 
patients), 10.1% (61 patients), and 14.9% (59 patients) were 
optimum, normal, and high normal, respectively. Further, 15.4% 
(61 patients) were at Stage 1HT, 15.9% (63 patients) were at 
Stage 2 HT, 15.9% (63 patients) were at Stage 3 HT, and 18.7% 
(73 patients) had isolated systolic HT. Also, 63.6% of them (261 
patients) had high blood pressure and 33.4% (131 patients) were 
bloodless normal (Table 3).

HT/Gender

Among the patients with high blood pressure, 42.1% (110 
people) were females and 57.9% (151 people) were males. No 
statistically significant correlation was found between HT level 
and gender (P = 0,263).

 Table 1: Definitions and classification of blood pressure (mm Hg) levels.

Category Systolic Diastolic

Optimum <120 and <80

Normal 120–129 and/or 80–84

High normal 130–139 and/or 85–89

Stage 1 hypertension (Stage 1 HT) 140–159 and/or 90–99

Stage 2 hypertension (Stage 2 HT) 160–179 and/or 100–109

Stage 3 hypertension (Stage 3 HT) ≥180 and/or ≥110

Isolated systolic HT ≥140 and <90

Patient with diabetes ≥140 and/or ≥85
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HT/Age
Among the patients with high blood pressure, 59.4% (155 people) 
were aged less than 65 years and 40.6% (106 people) were aged 
more than 65 years. A statistically significant correlation was found 
between HT level and age (P = 0.003).

Among the patients using blood pressure medication, 57.4% (70 
patients) were aged more than 65 years. Among the patients not 
using blood pressure medication, 25.5% were aged more than 65 
years. A statistically significant correlation was found between the 
use of blood pressure medication and age (P < 0.001).

HT/Diabetes mellitus
25.7% (67 patients) of patients having high blood pressure were 
also diagnosed with diabetes mellitus (DM) A statistically significant 
correlation was found between HT level and DM (P < 0.001).

HT/Antihypertensive drugs

Among the 131 patients with normal blood pressure, 80.9% 
(106 patients) did not use blood pressure medication and 19.1% 
(25 patients) used blood pressure medication. Among the 261 
patients with high blood pressure, 63.6% (166 patients) did not 
use any blood pressure medication and 36.4% (95 patients) used 
blood pressure medication. A statistically significant correlation 
was observed between high blood pressure and the use of blood 
pressure medication (P < 0.001) (Table 4).

Further, 27.0% (106 patients) of 392 patients had normal blood 
pressure (A). Also, 63.6% (166) did not use any antihypertensive 
drugs (C), and 36.4% (95 people) used antihypertensive drugs 
(D) among 261 patients with high blood pressure (C + D). In HT, 
awareness is defined as the detection and reporting of the presence 
of HT by a physician in hypertensive patients. It was accepted that 

 Table 2: Demographic data.

  n %

Gender Female 172 43.9

Male 220 56.1

 Age (year) 30–39 35 8.8

40–59 163 41. 2

More than 60 
years

198 50.0

BMI  18, 50–24, 9     
(normal)

99 28.9

  25–29, 99  
(overweight)

133
  

38.8
 

 30–39, 99
 (obese)

 108 31.5
 

 >40
(morbid obese)

   3  0.7

ASA 1 138 35.1

2 223 56.6

3 31 8.3

4

HT 120 30.6

DM 81 20.5

Age: average 58.4 ± 12.7  minumum(min)-maximum(max); range 
35–88. BMI: mean = 28.1 ± 4.7; min-max = 15.6–43.3; n = 343. 
ASA: American Society of Anesthesiologists, DM: diabetes mellitus, 
HT: hypertension.

 Table 3: HT classification.

Level of HT N %

Normal 131 36.4

High 261 63.6

Total 392 100.0

 Table 4: Patients' HT levels and use of blood pressure pills.

Blood pressure medicine

Not taking medication Taking medication Total

HT level n % N % n %

Normal 106 80.9 25 19.1 131 100.0

high 166 63.6 95 36.4 261 100.0

Total 272 69.4 120 30.6 392 100.0

 (P < 0.001)
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people who did not use antihypertensive drugs in this group 
and had high blood pressure (C) did not have HT awareness. HT 
was diagnosed and 120 patients (42%) were admitted with HT 
awareness (B + D). It was seen that 20.8% (25 patients) of the 120 
drug-using patients were aware and hence the drug was effective 
(B). However, the drug was ineffective in 79.2%  (D) (Table 6).

DISCUSSION

HT has a high prevalence worldwide, ranging from 20% to 
50%, according to World Health Organization data. It is also 
the leading cause of death in the world (6). Besides being the 

number one risk factor for preventable causes of death in the 
world, the perioperative rotation is also an important risk factor 
for prolonging cardiovascular problems (3). Hypertensive patients 
are more susceptible to hemodynamic instability and myocardial 
ischemia in the perioperative period (7). Various studies have 
shown a significant association between perioperative myocardial 
ischemia and postoperative ischemic cardiac events (unstable 
angina, myocardial infarction, and cardiac death) (8,9).

Studies in different regions of the world have reported the 
prevalence of HT in general population as 45%–63%, awareness 
rate as 40%–88%, treatment rate as 25%–84%, and control rate 
as 20%–65% (10). A cross-sectional study by Palafox et al. in 
2016 also investigated HT awareness, treatment, and control in 
163,379 patients in 21 countries. In the present study, 42% (B + 
D) patients had HT and antihypertensive drug use was reported 
as 41% (11). According to a comprehensive study conducted in 
2005, the prevalence of HT was found to be 31.8%, awareness rate 
40.7%, rate of treatment 31.1% and control rate 8.1% (12). In the 
present study, HT awareness was found and 19.1% (120 patients) 
of 120 drug users were seen to have blood pressure control.

In a study conducted by Lwin et al., 26.3% of patients aged 30–69 
years who had HT were not aware of this condition beforehand 
(13). In the present study, 63.6% had no awareness of HT.

 Table 5: Detailed HT levels and medication use status of patients.

Blood pressure drug

Not taking medication Taking medication Total

Blood pressure level n % n % n %

Optimum 27 84.4 5 15.6 32 100.0

Normal 35 87.5 5 12.5 40 100.0

High normal 44 74.6 15 25.4 59 100.0

Stage1 HT 51 83.6 10 16.4 61 100.0

Stage 2 HT 40 63.5 23 36.5 63 100.0

Stage3 HT 40 63.5 23 36.5 63 100.0

Isolated systolic HT 35 47.3 39 52.7 73 100.0

Total 272 69.4 120 30.6 392 100.0

P < 0.001. No difference was found between high-medication group and normal medication group; all other groups were different.

 Table 6: Blood pressure status.

A
(n = 106)
Normal blood pressure
Not taking medication

B
(n = 25)
Normal blood pressure
Taking medication
Awareness of hypertension
Drug effective

C
(n = 166)
High blood pressure
Not taking medication 
No awareness of hypertension

D
(n = 95)
High blood pressure
Taking medication
Awareness of hypertension
Drug ineffective
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In a study conducted by Joffres et al in 2017, the prevalence, 
awareness, and treatment of HT between 2006 and 2010 in the 
United Kingdom (UK) (n = 6873), the USA (n = 10,003), and 
Canada (n = 3485) among patients with ischemic heart diseases 
was compared in the 20–79 age group. The prevalence of HT was 
found to be 30% in the UK, 29% in the USA, and 19.5% in Canada. 
The prevalence of HT after 50 years of age was the lowest in the 
USA. HT awareness was close to 80% in the USA and Canada 
(81% and 80%, respectively) and less in the UK (65%). The levels 
of HT treatment were 51% (UK), 74% (USA), and 80% (Canada) 
and the lowest among hypertensive patients (53%) in Canada. 
The strongest correlation in this study was found between low 
awareness of HT and high stroke mortality (14). It was observed 
that 1070 (59.3%) of the 1804 patients who detected HT in the 
HT prevalence study performed in Turkey were not aware of the 
high blood pressure (15). The present study found that 63.6% (166 
patients) of the 261 high-blood-pressure-hypertensive patients 
did not use any blood pressure medication and had no HT, leading 
to no HT awareness. It is stated that only one out of every three 
adults with HT in Turkey use antihypertensive medication due 
to the frequent and continuous follow-up of HT, side effects of 
medications, need to use several drugs, and inadequate education; 
only half of the patients taking medication can control blood 
pressure.

James et al. showed that the high blood pressure measured 
during preoperative evaluation was not sufficient to diagnose 
HT but should be investigated. Preoperative evaluation is a good 
opportunity to detect hypertensive disease and initiate appropriate 
treatment. It is important to determine the end-organ dysfunction 
caused by HT and detect HT in terms of predicting perioperative 
complications. Therefore, all patients with preoperative HT should 
be properly investigated using electrocardiogram, blood glucose 
analysis, electrolytes, and creatinine. It is considered a correct 
approach to delay elective surgery so as to investigate target organ 
damage and initiate treatment in patients with uncontrolled, Stage 
3 HT (1). In the present study, urea creatinine values of patients 
with Stage 3 HT were assessed, and it was determined that 6 of 
63 patients had renal dysfunction. Patients with blood pressure 
grade 3 HT and above were referred to the relevant departments 
for further investigation.

Studies have shown that an increase in systolic pressure by 20 
mm Hg or in diastolic pressure by 10 mm Hg doubled the risk of 
developing cardiovascular diseases in patients aged 40–70 years 
having a blood pressure 115/75 to 185/115 mm Hg. Therefore, the 
prevalence of HT, continuity of drug treatment, and complications 
such as myocardial ischemia, ventricular failure, impaired cerebral 
perfusion and peripheral vascular disease should be questioned 
before the anesthesia interview. The regular use of medications, 
exercise tolerance, shortness of breath, edema, postural 
hypotension, and syncope should be investigated (16).

HT is associated with hemodynamic instability in the preoperative 
period. Anesthesia induction and endotracheal intubation are 
hemodynamic instability periods for hypertensive patients (1). 
Regardless of preoperative blood pressure control levels, some 
patients with HT may show a markedly hypotensive response to 
anesthesia induction followed by an exaggerated hypertensive 
response to intubation. The systolic and diastolic pressures that 
develop immediately after the induction of anesthesia are much 
larger in hypertensive patients. Patients with a long-standing 
history of HT often have symptoms associated with ischemia, 
transmission anomalies, old infarction, or left ventricular 
hypertrophy (16). This leads to an increased risk of myocardial 
ischemia. Congestive heart failure is also an important risk factor 
for kidney and cerebral diseases, all of which increase perioperative 
risk (12). It is not certain whether HT without end-organ damage 
is a perioperative risk factor. Still it is not considered as a reason to 
cancel surgery (4).

White coat HT is closely related to anesthesia practice. This 
expression refers to a blood pressure greater than 140/90 mm Hg in 
the outpatient clinic or preoperatively, despite blood pressures less 
than 135/85 mm Hg measured during normal daytime conditions. 
The patient with white coat HT is confused during the investigation 
and the decision to cancel the operation is complicated. Hence, 
the presence of any organ damage due to chronic HT should be 
evaluated at different times for several weeks for anesthesiologists 
when the mean blood pressure is not found. In the HT prevalence 
study conducted in Turkey, the blood pressure was found to be 
high when 59.3% of the population was not HT-diagnosed (15). 
In the present study, 63.6% had no HT awareness. Some of the 
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patients having high blood pressure had "white coat HT." However, 
compared with the field study, no significant difference was found 
between them, and the number of patients detected with 15.9% 
Stage 3 HT level was also quite meaningful.

Rapid control of blood pressure before surgery is not recommended 
in elective surgery patients, suggesting that the major organ systems 
may cause hypoperfusion during anesthesia. It is recommended to 
perform HT therapy in a stable manner within a sufficient time to 
reduce the perioperative risks of HT (18). The meta-analysis by 
Howell et al. suggested that perioperative outcomes were worse in 
hypertensive patients than in normotensive patients (7).

The number of patients with abortion due to high blood pressure 
at Stage 3 HT after surgery is high in the operating room. These 
patients are usually not diagnosed or diagnosed with HT. Also, 
preoperative blood pressure is unregulated in the operating room, 
leading to loss of time, efforts, and costs in the operation. Taking 
this into consideration, it is suggested that patients who have 
applied to anesthesia clinic for preoperative evaluation should not 
skip blood pressure measurement within a careful history and good 
physical examination.

Stages I and II HT indicate no postponement of surgery for treatment 
optimization in patients without end-organ dysfunction and 
other risks (diabetes, kidney failure, and smoking) (7). However, 
in the present study, 25.7% of the patients with high blood 
pressure had type II diabetes at the same time, with a statistically 
significant correlation between blood pressure level and DM (P < 
0.001). At this point, preoperative blood pressure follow-up and 
antihypertensive treatment should Premedication preoperatively in 
appropriate patients may also help in operating these patients with 
a more stable blood pressure. In patients with Stage 3 HT (systolic 
blood pressure >180 mm Hg and/or diastolic blood pressure >110 
mm Hg), the potential benefit and risk of postponing the operation 
to manage pharmacologic therapy should be well measured and 
decided. be conducted. It is recommended to initiate beta-blockers 
in the perioperative period of hypertensive disease, especially 
ischemic heart disease, which is associated with the target organ 
damage and cardiovascular problems recognized in patients with 
preoperative European Society of Hypertension (ESH) and treated 
according to the current and of the European Society of Cardiology 

(ESC) guideline (2009). Antihypertensive therapy should continue 
until the morning of operation and should be started immediately 
postoperatively. It is considered that the most appropriate approach 
is to conduct necessary pre-operation clinical measurements and 
follow-ups and apply premedication in daily operations.

Limitations

Elevated values measured on at least two separate days in the 
diagnosis of HT and control programs imply HT. Because of 
fluctuations in blood pressure, the diagnosis of HT should be based 
on multiple blood pressure measurements made at different times. 
In the present study, HT was assessed with two measurements 
in one patient. Ambulatory blood pressure measurement after a 
blood pressure measurement of 140/90 mm Hg or higher makes 
the diagnosis of HT more reliable.

This study aimed to determine the prevalence of uncontrolled HT, 
which is the most common medical problem encountered in the 
operating room, and the awareness of the patients. Optimal clinical 
evaluation in the preoperative period in patients requiring surgical 
intervention may contribute to the early recognition of HT and 
target organ damage and the reduction of perioperative morbidity, 
thus increasing the quality of patient care and the effective use 
of the operating theater. HT awareness studies are generally 
carried out as field studies. The number of patients was low and 
the follow-up time was short in the present study. Hence, large-
sample studies are needed to validate the findings.
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