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Background: Hypertension (HTN) is one of the most important health problems in Thailand and worldwide. The accuracy
of diagnosis of HTN is crucial to avoid adverse reactions from medications and reduce treatment costs. In 2011, The National
Institute for Health and Clinical Excellence (NICE) recommended a diagnostic guidelines for hypertension using ambulatory
blood pressure monitoring (ABPM) aiming to exclude patients with white coat hypertension (WCH). We investigated the
prevalence of HTN in suspected hypertensive patients at Rajavithi Hospital according to the NICE guidelines and factors
associated with WCH.
Objective: To determine the prevalence of HTN in suspected hypertensive patients at Rajavithi Hospital according to the NICE
guidelines (using ABPM)and risk factors associated with WCH.
Material and Method: This cross-sectional study enrolled 31 subjects, age 18-80 years, with systolic blood pressure (SBP)
>140 mmHg and/or diastolic blood pressure (DBP) >90 mmHg in the Outpatient Department at Rajavithi Hospital from
March 2012 to December 2012. All participants had never had a diagnosis of HTN or been treated with anti hypertensive
medications in the past four weeks. 24-hour ABPM was used to confirm the diagnosis of HTN based on daytime average
blood pressure >135/85 mmHg. Subjects with an average daytime blood pressure below 135/85 mmHg were defined as
having WCH.
Results: Among 31 subjects, 17 (54.8%) were confirmed to have HTN and 14 (45.2%) had WCH. Subjects with true HTN had
a mean clinical blood pressure of 157.88+7.68/94.24+6.56 mmHg when measured at the initial presentation using a
sphygmomanometer, whereas subjects with WCH had a mean clinic blood pressure of 148.18+7.06/89.39+4.10 mmHg.
Mean SBP and DBP were significantly lower among WCH subjects (p = 0.001 and p = 0.018 respectively). Age, sex, smoking,
alcohol consumption, BMI, lipid profile, uric acid and hemoglobin levels were not associated with the diagnosis of WCH.
Conclusion: The prevalence of hypertension in suspected hypertensive patients using ABPM was 54.8%. WCH should be
suspected in patients with relatively lower clinic BP. We proposed that ABPM should be used to confirm the diagnosis of HTN
according to the NICE guidelines as a standard practice among ambulatory patients suspected of having HTN.
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Hypertension (HTN) is one of the most
important risk factors of various cardiovascular
diseases including myocardial infarction, heart failure,
cerebrovascular accident, chronic kidney disease and
hypertensive retinopathy(1). HTN is highly prevalent
with an estimated 972 million affected patients
worldwide(2). HTN was diagnosed in 30.0% of US adults
over 18 years old(3). Similarly, 22.0% of the Thai

population over 15 years old has HTN(4). The accuracy
of a diagnosis of HTN is crucial to avoid adverse
reactions from medications and reduce treatment costs.
In 2011, The National Institute for Health and Clinical
Excellence (NICE) recommended diagnostic guidelines
for hypertension using ambulatory blood pressure
monitoring (ABPM) aiming to exclude patients with
white coat hypertension (WCH). The diagnosis of HTN
was commonly made by clinical > blood pressure (BP)
measurement using a mercury sphygmomanometer or
automated sphygmomanometer. HTN is defined by
systolic blood pressure (SBP) 140 mmHg and/or
diastolic blood pressure (DBP) >90 mmHg. To confirm
the diagnosis, repeating the BP reading in two months
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has been recommended(5). BP fluctuates according to
various stimuli such as food, smoking, alcohol, pain,
temperature, and stress. These factors can raise SBP
as high as 20 mmHg. To avoid false diagnosis of
HTN, patients are recommended to avoid smoking or
consuming alcohol, as well as they are given an
opportunity to rest before BP measurement(6).

Despite an attempt to avoid a false diagnosis,
WCH is still common. This is defined by elevated BP
when measured in the clinic but BP readings at home
using ambulatory blood pressure monitoring (ABPM)
were less than 135/85 mmHg(7). The use of ABPM has
been recommended to differentiate WCH from true HTN,
found in 15-30% of the population(8).

The present study investigated the prevalence
of HTN in suspected hypertensive patients at Rajavithi
Hospital according to the NICE guideline and risk
factors associated with WCH such as age, sex, alcohol
or tobacco use, BMI, lipid profiles and hemoglobin
levels to avoid a false diagnosis of HTN and reduce
costs of unnecessary treatment and adverse reactions
from anti-hypertensive medications.

Material and Method
Data source and subjects

This was a cross-sectional study approved
by the Rajavithi Hospital Ethics Committee, and 31 adult
subjects were enrolled age 18-80 years old, with SBP
>140 mmHg and/or DBP >90 mmHg in the Outpatient
Department at Rajavithi Hospital from March 2012 to
December 2012. All participant had never had a
diagnosis of HTN or been treated with antihypertensive
medications in the past four weeks. The authors also
excluded subjects who had been on medications that
could falsely raise BP such as oral contraceptive pills,
decongestants or steroids. Subjects with known
cardiovascular disease, renal impairment (GFR <60 ml/
min/1.73 m2 using Cockcroft-Gault equations), diabetes
mellitus, cardiac arrhythmia, or pregnancy were also
excluded.

Blood pressure analysis
All subjects received an initial clinical BP

measurement with a mercury sphygmomanometer
using the auscultatory method by physicians. All
subjects were asked to rest for at least five minutes
before the measurement. They were also asked to avoid
caffeine intake, exercise or smoking for at least 30
minutes. The length of BP cuffs was greater than 80.0%
of subjects’ arm circumference and BP was measured
at the level of the heart. Brachial artery palpation was

used to estimate SBP followed by the ausculatory
method by raising the pressure to approximately 20
mmHg above the estimate SBP. Pressure was released
at a rate of 2 mmHg per second until the first sound
(Korotkoff sound phase 1) was appreciated which
indicated SBP. DBP could be identified when the sound
started to disappear (Korotkoff sound phase 5). BP
measurement was repeated after two to five minutes
and the average reading of both measurements was
used. All subjects had clinical SBP >140 mmHg and/or
DBP >90 mmHg with the BP difference between both
arms less than 20/10 mmHg. They received 24-hour
ABPM within two weeks after clinical measurement.
ABMP measured BP twice per hour with a 30-minute
interval, during the day. Daytime average BP was
calculated using at least 14 BP readings. Subjects with
clinical SBP >140 mmHg or DBP >90 mmHg were
defined as having HTN when daytime average BP
using ABPM at home were >135/85 mmHg. Subjects
with daytime average BP below 135/85 mmHg were
defined as having WCH.

Outcome of the study
The primary end point is to study the

prevalence of HTN in suspected hypertensive patients
at Rajavithi Hospital according to the NICE guidelines
(using ABPN). The secondary endpoint includes
factors associated with WCH such as age, sex, alcohol
or tobacco use, BMI, lipid profiles and hemoglobin
level.

Statistical analysis
Data were presented as mean + standard

deviation (SD) for continuous variables and number
(%) for categorical variables. Differences in categorical
variables were analyzed using Chi-square test or
Fisher’s exact test. Independent t-test was used to
compare the mean between two groups. A p-value <0.05
was considered to be statistically significant. All
analyses were performed with the statistical program
SPSS, version 17.0.

Results
The prevalence of HTN according to the NICE

guidelines among 31 suspected hypertensive subjects
at Rajavithi Hospital from March 2012 to December
2012 was 54.8% (17 subjects). WCH was observed
among 45.2% (14 subjects) (Fig. 1). Mean age of all
subjects was 42.29+14.30 years old. The majority of
subjects was male (74.2%), nonsmokers and did not
consume alcohol. Baseline characteristics of subjects
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Characteristics Total HTN WCH p-value
(n = 31) (n = 17) (n = 14)

Age (year) 42.29+14.30 42.76+13.44 41.71+15.78 0.843
Sex

Male 23 (74.2) 11 (64.7) 12 (85.7) 0.240
Female 8 (25.8) 6 (35.3) 2 (14.3)

Smoking 3 (9.7) 3 (17.6) 0 (0.0) 0.232
Alcohol consumption 6 (19.4) 2 (11.8) 4 (28.6) 0.370
BMI (kg/m2) 26.03+5.58 26.49+5.82 25.48+5.44 0.625

Underweight (<18.5) 1 (3.2) 0 (0.0) 1 (7.1) 0.452
Normal weight (18.5-22.9) 10 (32.3) 6 (35.3) 4 (28.6) 1.000
Overweight (23.0-27.4) 8 (25.8) 4 (23.5) 4 (28.6) 1.000
Obesity (>27.5) 12 (38.7) 7 (41.2) 5 (35.7) 0.445

Lipid profile
HDL (mg/dL) 55.87+15.66 54.53+16.45 57.50+15.10 0.608
TG (mg/dL) 134.65+68.37 132.88+75.77 136.77+60.92 0.877
TC (mg/dL) 226.16+41.43 231.24+51.82 220.00+24.09 0.434
LDL (mg/dL) 157.74+40.03 164.71+48.73 149.29+25.19 0.293
Uric acid (mg/dL) 5.55+1.58 5.81+1.68 5.24+1.46 0.347

Hb (g/dl) 13.20+1.55 13.16+1.88 13.26+1.13 0.858

Table 1. Baseline characteristic of subjects

Value are represented as n (%), mean + SD
HTN = hypertension; WCH = white coat hypertension

Fig. 1 The prevalence of hypertension according to the
National Institute for Health and Clinical Excellence
(NICE) recommended guidelines.

are shown in Table 1. Age, sex, smoking, alcohol
consumption, BMI, lipid profile, uric acid, and
hemoglobin levels were similar in both groups. Subjects
with true HTN had a mean clinical SBP of 157.88+7.68
and mean clinical DBP of 94.24+6.56 mmHg when
measured atthe clinic using a sphygmomanometer,
whereas subjects with WCH had a mean clinical SBP of
148.18+7.06 and mean clinical DBP of 89.39+4.10 mmHg
(Table 2). Mean clinics SBP and DBP were significantly

lower among WCH subjects, p<0.001 and p = 0.018,
respectively, (Table 2). A similar trend was found
between the two groups when BP was measured using
ABPM (Table 3), whereas others clinical characteristics
including age, sex, smoking, alcohol consumption,
BMI, lipid profile, uric acid and hemoglobin levels were
not significantly associated with the diagnosis of WCH.

Discussion
Several studies have shown superior

efficacies of ABPM in predicting outcome of HTN(9-11),
as well as, reliability and reproducibility of BP
measurement(12-14). Moreover, ABPM is found to be
the most cost-effective method since it can prevent the
cost of treatment among patients who were falsely
diagnosed with HTN(7).

In 2011, NICE recommended repeat BP
measurement using ABPM among patients with clinical
SBP >140 mmHg and/or DBP >90 mmHg. The diagnosis
of HTN is made only when daytime average BP using
ABPM is >135/85 mmHg(7). Previous studies have found
the prevalence of HTN according to NICE guidelines
of around 68.0-88.0%(15-21).

The present study found the prevalence of
true HTN based on NICE guidelines of 54.8%, which is
slightly lower than previous studies. This might be
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due to a small sample size and could be related to a
cultural influence among Thai patients, in which they
tend to feel nervous when attending the clinic, and
thus have a higher prevalence of WCH. The authors
found that subjects with true HTN had significantly
higher mean clinicalSBP and DBP than subjects with
WCH, whereas, other clinical characteristics including
age, sex, smoking, alcohol consumption, BMI, lipid
profile, uric acid and hemoglobin levels were not
significantly associated with the diagnosis of WCH.
This finding is different from previous studies from
other countries. Among 967 Korean subjects, WCH
was associated with being female, lower BMI and
clinical SBP <150 mmHg(18). A study from Morocco
found that being female, lower SBP and DBP when
measured in the clinic and ABPM were independent
predictors of WCH among 2,462 subjects(22). The
limitation of our study is a smaller sample size when
compared with previous relevant studies, which created
a higher possibility of misrepresentation of a true
population. This was a cross-sectional study in which
causal relationships could not be obtained.

Conclusion
WCH should be suspected in patients with

relatively lower clinical BP. We propose that ABPM

should be used to confirm the diagnosis of HTN
according to the NICE guidelines as a standard practice
among ambulatory patients who are suspected to have
HTN, especially subjects with relatively lower BP and
a higher chance of WCH.
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⌫

   

 ⌫⌫⌫⌫
⌫          ⌧ 
⌫⌫   
  
 ⌦⌫⌫⌫⌫
  ⌦⌫⌫   
⌫ ⌦    ⌦⌫⌫
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