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ABSTRACT

Background: Hypertension is a major global health concern with significant perioperative implications. White coat
hypertension (WCH) and coincidental hypertension (CH) are undiagnosed blood pressure patterns that affect surgical
outcomes, sometimes causing unnecessary interventions or delays. This study determined the prevalence of WCH and
CH during preoperative assessment at the BMU and associated clinical factors.

Methods: This cross-sectional study was conducted at the department of anesthesia, analgesia and intensive care
medicine, Bangladesh Medical University (BMU), Dhaka, Bangladesh, from April 2024 to March 2025 among 2,084
adults who underwent elective surgery at the preoperative assessment unit (PAU). Patients >18 years were purposively
sampled, blood pressure was measured, and patients were classified as known hypertensive, normotensive, or
undiagnosed. Undiagnosed cases were followed up to pre-induction and categorized as white coat or coincidental
hypertension. Data were analyzed using SPSS version 27.0.

Results: Among the 2,084 preoperative patients, 445 (21.4%) were hypertensive, 1,561 (74.9%) were normotensive
and 78 (3.7%) had previously undiagnosed hypertension, including 26 (33.3%) with white-coat hypertension and 52
(66.7%) with coincidental hypertension. Patients with coincidental hypertension were older, had more comorbidities,
experienced more surgical cancellations (11.5% versus 0%; p=0.049), and had significantly higher systolic and diastolic
blood pressure throughout the follow-up than those with white coat hypertension (all p<0.05).

Conclusions: Undiagnosed hypertension is common in the preoperative setting, with coincidental hypertension being
more prevalent than white coat hypertension and associated with higher perioperative risk and surgical postponement.
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INTRODUCTION

Hypertension affects approximately 1.3 billion adults
worldwide and remains a leading contributor to global
cardiovascular morbidity and mortality.! Despite advances
in diagnostic techniques and therapeutic options,
challenges persist in the accurate classification of

hypertension, particularly in perioperative assessment.?
Within this context, white coat hypertension (WCH) and
coincidental hypertension present distinct diagnostic and
management challenges that significantly impact surgical
planning and anaesthetic outcomes. Hypertension is
defined by the European Society of Cardiology and
European Society of Hypertension as sustained systolic
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blood pressure >140 mmHg and/or diastolic blood
pressure >90 mmHg in office settings.® In perioperative
practice, blood pressure is ideally optimized to <160/100
mmHg before elective procedures to reduce complications
while avoiding unnecessary delays.*

White coat hypertension is characterized by elevated blood
pressure in clinical settings with normal out-of-office
readings and affects approximately 25-30% of individuals
with office hypertension, mainly due to sympathetic
activation during clinical encounters.® It is triggered during
clinic BP measurements and is strongly influenced by
anxiety, with spikes occurring on patient arrival and during
manual recording.® In the preoperative context, WCH may
be amplified by anticipatory anxiety related to surgery and
limited opportunities for repeated measurements, making
accurate diagnosis more difficult.” Physiologically, it
reflects exaggerated sympathetic activation with increased
catecholamines, heart rate, and vascular resistance,
influenced by autonomic sensitivity and psychological
traits such as anxiety and prior healthcare experiences.®
Both physiological and psychological factors, including
baroreceptor dysfunction and perioperative anxiety,
further intensify this response.®*2

Coincidental  hypertension  refers to  previously
undiagnosed sustained hypertension detected during
preoperative evaluation and reflects the large burden of
undiagnosed hypertension in the general population,
estimated at 35.8%. In Bangladesh, 15.8% of individuals
have  undiagnosed  hypertension.*  Preoperative
assessment often serves as a key opportunity for
cardiovascular screening, particularly in patients with
limited prior healthcare access.’® The prevalence of
undiagnosed hypertension varies, with studies reporting
rates up to 25% among surgical patients, higher in older
males and those with limited healthcare contact.'6

Primary systemic hypertension affects 10-25% of surgical
patients and remains a major cause of elective surgery
cancellation.’” White coat hypertension prevalence varies
widely from 10-50% depending on definitions and study
populations.’® Detection rates of both WCH and
coincidental hypertension differ across settings, with pre-
admission clinics identifying higher rates than same-day
admissions due to more structured assessment protocols.®

Uncontrolled hypertension increases perioperative risks
including myocardial ischemia, arrhythmias, stroke, and
hemodynamic instability.'® The prognostic significance of
white coat hypertension remains debated, with evidence
linking it to increased cardiovascular risk, left ventricular
changes, and inflammatory markers, although its risk is
generally lower than sustained hypertension.?® Accurate
classification of hypertension subtypes is therefore
essential for perioperative risk stratification.?*

Pre-anaesthetic assessment plays a crucial role in
identifying comorbidities and optimizing patients before
surgery, although its effectiveness in differentiating

hypertension subtypes remains limited.?? However,
several challenges persist, including limited time for
repeated measurements, perioperative anxiety, and lack of
longitudinal blood pressure data.?® Variability in surgical
cancellation thresholds further highlights the need for
better classification and standardized protocols.

Given these gaps, accurate identification and management
of white coat hypertension and coincidental hypertension
in the preoperative setting remain essential for improving
perioperative safety and long-term cardiovascular
outcomes. This study aimed to determine the incidence of
undiagnosed blood pressure patterns (white coat
hypertension and coincidental hypertension) among
patients undergoing preoperative assessment at BMU.

Obijective

To determine the prevalence of white coat hypertension
and coincidental hypertension among patients undergoing
preoperative assessment.

METHODS

This cross-sectional study was conducted at the
department of anaesthesia, analgesia and intensive care
medicine, Bangladesh Medical University (BMU), Dhaka,
Bangladesh, from April 2024 to March 2025. A total of
2,084 adult patients attending the preoperative assessment
unit (PAU) for elective surgical procedures were included
based on predefined inclusion and exclusion criteria to
determine the prevalence of white coat hypertension and
coincidental hypertension among preoperative patients.

Inclusion criteria

Adult patients aged >18 years, ASA physical status I-111,
patients undergoing elective surgery at BMU

Exclusion criteria

Emergency surgical cases, patients with cognitive
impairment or inability to provide informed consent,
history of substance abuse affecting blood pressure, refusal
to provide informed consent.

Independent variables included age, gender, BMI, ASA
physical status, history of hypertension, comorbidities, and
smoking status, while the dependent variables were the
prevalence of white coat hypertension and coincidental
hypertension. Hypertension was defined as systolic blood
pressure >140 mmHg and/or diastolic blood pressure >90
mmHg in office settings. White coat hypertension was
defined as elevated clinic blood pressure with normal out-
of-office readings in untreated individuals, whereas
coincidental hypertension referred to previously
undiagnosed hypertension detected during preoperative
assessment with persistently elevated blood pressure.
Eligible patients were selected using purposive sampling
from the preoperative assessment unit, and data were
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collected using a structured data sheet after obtaining
informed consent. Blood pressure was measured routinely
and patients were categorized as known hypertensive,
normotensive, or undiagnosed hypertensive; the later
underwent repeated measurements at six predefined time
points until the pre-induction phase. Based on follow-up
readings, patients were classified as white coat or
coincidental hypertension and managed with anxiolytics or
antihypertensive therapy accordingly, with surgery
proceeding or being postponed depending on blood
pressure control. Data were analyzed using SPSS version
27.0, with appropriate statistical tests applied and p<0.05
considered significant. Ethical approval was obtained from
BMU, and confidentiality was maintained throughout the
study.

RESULTS

Among the 2,084 preoperative patients, 1,561 (74.9%)
were normotensive, 445 (21.4%) were known
hypertensive, and 78 (3.7%) had previously undiagnosed
hypertension.

Table 1: Distribution of hypertension status among
preoperative patients (n=2084).

Hypertension status Frequency  Percentage
Hypertensive 445 21.4
Normotensive 1561 74.9
Undiagnosed HTN 78 3.7

Total 2084 100.0

Table 2: Comparison of age and gender according to hypertension status.

Variables Hypertensive (n=444 Normotensive (n=1561) Undiagnosed HTN (n=78) P value

18-30 7 (1.6) 633 (40.6) 3 (3.8)

31-40 55 (12.4) 386 (24.7) 22 (28.2)
Age 41-50 104 (23.4) 267 (17.1) 21 (26.9) <0.001
(years) 51-60 146 (32.9) 183 (11.7) 20 (25.6) '
(%) 61-70 95 (21.4) 78 (5.0) 8 (10.3)

>70 37 (8.3) 14 (0.9) 4 (5.1)

Mean+SD  54.81+11.88 36.93+13.88 49.00£12.28 <0.001
Gender Male 204 (45.9) 799 (51.2) 49 (62.8) 0.013
(%) Female 240 (54.1) 762 (48.8) 29 (37.2) '

Table 3: Comparison of demographic and clinical characteristics between patients with white coat hypertension
and coincidental hypertension.

Variables White Coat HTN  Coincidental P value
(n=26) HTN (n=52)
18-30 3(11.5) 0 (0.0)
31-40 10 (38.5) 12 (23.1)
41-50 7 (26.9) 14 (26.9) <0.040
Age (years) 51-60 5 (19.2) 15 (28.8) '
61-70 1(3.8) 7 (13.5)
>70 0 (0.0 4(7.7)
Mean+SD 42.88+20.73 52.06+11.94 0.001
Male 17 (65.4) 32 (61.5)
Gender Female 9 (34.6) 20 (38.5) 0.740
ASA | 18 (69.2) 17 (32.7)
ASA Physical Status ASA I 8 (30.8) 33 (63.5) <0.007
ASA Il 0(0.0) 2(3.8)
Medical Condition \N((e)s ?8(32298)2) i? Eg;% 0.002
Underweight (<18.5) 0 (0.0 3(5.8)
Normal weight (18.5-24.9) 14 (53.8) 24 (46.2) 0.688
Body mass index (kg/m?) Overweight (25.0-29.9) 10 (38.5) 18 (34.6) '
Obese (>30.0) 2(7.7) 7 (13.5)
Mean+SD 25.25+3.26 24.96+4.39 0.767
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Hypertensive patients had the highest mean age
(54.81+11.88 years), followed by patients with
undiagnosed hypertension (49.00+£12.28 years), whereas
normotensive patients had the lowest mean age
(36.93+13.88 years) (p<0.001). Most hypertensive
patients belonged to the 51-60 years age group (32.9%),
whereas normotensive patients were predominantly aged
18-30 years (40.6%). Among patients with undiagnosed
hypertension, the largest proportion was in the 31-40 years
age group (28.2%). Male patients predominated among
those with undiagnosed hypertension (62.8%), whereas
females were more common among hypertensive patients
(54.1%). Both age and gender distributions differed
significantly among the groups (p<0.001 and p=0.013,
respectively).

Hypertension status Undiagnosed hypertension

= Normotensive mWhite coat HTN

= Undiagnosed HTN = Coincidental HTN

A

Figure 1 (A and B): Distribution of normotension and
undiagnosed hypertension (white coat hypertension
and coincidental hypertension) among
preoperative patients.

Among the 1,639 patients without a previous diagnosis of
hypertension, 1,561 (95.2%) were normotensive and 78
(4.8%) had undiagnosed hypertension. Among the patients
with undiagnosed hypertension, 26 (33.3%) had white coat
hypertension, whereas 52 (66.7%) had coincidental
hypertension.

Patients with coincidental hypertension were significantly
older than those with white coat hypertension
(52.06x11.94 versus 42.88+20.73 years; p=0.001), with a
significant difference in age distribution between the
groups (p<0.040). Gender distribution was comparable
between the two groups (p=0.740). Patients with white
coat hypertension were more frequently classified as ASA
physical status I (69.2%), whereas those with coincidental
hypertension were predominantly classified as ASA Il
(63.5%) (p<0.007). Comorbid medical conditions were
significantly more common among patients with
coincidental hypertension than among those with white
coat hypertension (67.3% versus 30.8%; p=0.002). No
significant differences were observed in body mass index
distribution or mean body mass index between the two
groups (p=0.688 and p=0.767, respectively) (Table 3).

Premedication use was similar between patients with white
coat hypertension and coincidental hypertension, with no
statistically significant difference (7.7% versus 11.5%,
p=0.598). All patients with white coat hypertension
underwent their planned operations, whereas 6 (11.5%)
patients with coincidental hypertension had their
operations cancelled, resulting in a statistically significant
difference in surgical outcome between the two groups
(p=0.049).

Table 4: Comparison of premedication use and surgical outcome between patients with white coat hypertension
and coincidental hypertension.

Variables White Coat HTN (n=26 Coincidental HTN (n=52 P value
.. No 24 (92.3) 46 (88.5)
Premedication Yes 2(7.7) 6 (11.5) 0.598
. Operation cancelled 0 (0.0) 6 (11.5)
Slljte=l UIE: Operation done 26 (100.0) 46 (88.5) 0.049

Table 5: Comparison of systolic blood pressure between white coat hypertension and coincidental hypertension
across follow-up measurements.

UHTN  BPA  CRl CR2 CR3 “APAL  APA2  APA3  Fvalue Pvalue |
WCHTN 12654+ 14269+ 15177+ 14288+ 13250+ 12808+  144.23+ ‘
(n=26) 3.94 429 10.07 472 2.55 3.76 3.92 01 <000l |
CIHTN 14260+ 15177+ 14308+ 15177+ 15052+ 14458+ 14833+ ' '

(n=52) 6.44 10.07 5.30 10.07 10.32 8.49 10.17 ‘

Patients with coincidental hypertension consistently had
higher systolic blood pressure values than patients with
white coat hypertension across all  follow-up
measurements. The difference in systolic blood pressure
between the two groups was statistically significant
(F=49.12, p<0.001).

Patients with coincidental hypertension consistently had
higher diastolic blood pressure values than patients with
white coat hypertension across all  follow-up
measurements. The difference in diastolic blood pressure
between the two groups was statistically significant
(F=49.12, p<0.001).
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Table 6: Comparison of diastolic blood pressure between white coat hypertension and coincidental hypertension
across follow-up measurements.

UHTN BPA CR1 CR2 CR3
WCHTN
(n=26)
CIHTN
(n=52)

DISCUSSION

This study aimed to evaluate the prevalence of white coat
hypertension and coincidental hypertension among
patients undergoing pre-operative assessment at BMU.
The findings provide crucial insights into the prevalence,
demographic characteristics, clinical parameters, and
implications of hypertension in surgical candidates.

The overall prevalence of hypertension among
preoperative patients in this study was 21.4%, with an
additional 3.7% having previously undiagnosed
hypertension. Among patients without a previous
diagnosis of hypertension, 4.8% were found to have
undiagnosed hypertension. These findings align with
previous reports, where perioperative hypertension has
been observed in approximately 25% of patients with
chronic  hypertension undergoing surgery.?*  This
highlights the importance of preoperative blood pressure
monitoring and the need for early detection of
hypertension, including undiagnosed cases, to mitigate the
risks of perioperative complications.

A significant association was observed between age and
hypertension  status  (p<0.001), with coincidental
hypertension (CH) patients being significantly older than
white coat hypertension (WCH) patients (52.06+11.94
years versus 42.88+20.73 years, p=0.001). This finding is
consistent with studies indicating that the prevalence of
sustained hypertension increases with advancing age. For
instance, Rismiati and Lee highlighted that hypertension
affects a growing proportion of the elderly population
globally.?> Moreover, the prevalence of hypertension in
patients aged 45 years or older undergoing non-cardiac
surgery increased from 52% in 2004-2005 to 63% in 2012-
2013 in the US.» Conen et al also found that the
prevalence of WCH increases with age, rising from 2.2%
in individuals aged 18-30 years to 19.5% in those aged >70
years, whereas masked hypertension was more common in
younger individuals (18.2%) than in older adults
(10.2%).% These findings suggest that, with increasing
age, the prevalence of hypertension, particularly sustained
hypertension, also increases. This underscores the
importance of careful preoperative blood pressure
evaluation, especially in older individuals.

Among all preoperative patients, 1.2% were classified as
having white coat hypertension (26 of 2,084 patients),
whereas among patients with undiagnosed hypertension,
33.3% had white coat hypertension. This finding is notably
lower than that reported by Pioli et al, who found that

APAl APA2 APA3 F value P value

80.19+0.98 90.77+2.71 90.77+2.71 90.77+2.71 83.08+2.48 80.38+1.35 90.38+2.41

49.12 <0.001

89.27+5.05 95.10+8.41 95.10+8.41 95.10+8.41 94.27+8.31 91.15+6.78 90.38+2.41

WCH is present in approximately 25-30% of individuals
undergoing clinical assessments.> This underscores the
necessity for accurate blood pressure evaluation to
differentiate between true hypertension and stress-induced
elevations in blood pressure.

Similarly, 2.5% of all preoperative patients were classified
as having coincidental hypertension (52 of 2,084 patients),
representing 66.7% of patients with undiagnosed
hypertension. This differs from the findings of Hossain et
al, who reported that undiagnosed hypertension is a
significant concern, with nearly 15.8% of patients in their
study having masked or undetected hypertension.* These
findings highlight the critical need for better screening and
early detection of hypertension in the preoperative setting
to reduce the risks of perioperative complications.

The prevalence of WCH varies depending on the clinical
setting. While the overall prevalence of WCH in the
general population is estimated to be between 10% and
15%, it has been reported to be as high as 30% among
patients with elevated clinic blood pressure (BP)
readings.?” This difference may be attributed to variations
in diagnostic procedures and clinical settings, as WCH
prevalence tends to be higher in high-stress environments
such as pre-operative assessments.

The prevalence of hypertension and undiagnosed
hypertension in this study differs from previous findings
because of variations in screening settings and patient
management. While Pioli et al and Huang et al reported a
WCH prevalence of 10-30%, this study found a prevalence
of 1.2% among all preoperative patients.>?” One possible
explanation is that many patients were initially screened in
the surgical wards or outpatient departments before
attending the PAU. If WCH was identified during these
earlier assessments, antihypertensive treatment was often
initiated immediately by the attending physician.
Consequently, by the time patients attended the PAU,
many were no longer classified as having WCH.
Therefore, fewer cases of WCH were detected during the
PAU assessment than may have actually occurred.

Similarly, compared with Hossain et al., who reported
15.8% undiagnosed hypertension, this study found 4.8%
undiagnosed hypertension among patients without a
previous history of hypertension.'* This difference may be
attributable to variations in the study population and
diagnostic criteria. These discrepancies highlight the need
for standardized hypertension assessment for accurate
diagnosis and pre-operative management.
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Regarding gender distribution, hypertensive patients had a
higher proportion of females (54.1%), whereas
undiagnosed hypertension was more common among
males (62.8%). These findings align with Nemcsik et al.,
who reported that females (OR: 1.59; 95% CI: 1.32-1.92;
p<0.001) tend to have a higher prevalence of office-
measured hypertension due to increased stress responses,
whereas males (OR: 1.31; 95% CI: 1.12-1.54; p<0.001) are
more likely to have undiagnosed hypertension because of
lower healthcare-seeking behavior.?® However, unlike the
present study, which found no significant gender
difference between the WCH and CH groups (p=0.740),
Stergiou et al. observed that WCH was more common
among females (53.4%), suggesting potential variations in
autonomic stress responses between genders.?°

The ASA physical status classification system
demonstrated a significant difference between the WCH
and CH groups (p<0.007). Most WCH patients were
classified as ASA | (69.2%), whereas CH patients were
predominantly classified as ASA Il (63.5%). This finding
is consistent with the study by Singh, which reported that
WCH is more commonly associated with ASA physical
status 1.3

Comorbid medical conditions were significantly more
common among patients with CH than among those with
WCH (67.3% versus 30.8%; p=0.002). This aligns with the
findings of Aronow, who reported that patients with
sustained hypertension tend to have a higher prevalence of
metabolic syndrome, diabetes, and cardiovascular
disease.®!

BMI analysis in this study showed no significant
differences between WCH and CH patients (p = 0.688 for
BMI categories and p=0.767 for mean BMI), indicating
that BMI alone may not be a distinguishing factor between
transient and sustained hypertension in the pre-operative
setting. This finding contrasts with the study by Jardim et
al, which reported a positive association between BMI and
both white-coat hypertension (OR 1.23; 95% CI 1.16-1.30;
p<0.001) and sustained hypertension (OR 1.19; 95% ClI
1.11-1.29; p<0.001).3% The discrepancy suggests that
although BMI may contribute to hypertension risk in
broader populations, other factors such as autonomic
nervous system activity and stress reactivity may play a
more important role in differentiating WCH from CH in
pre-operative patients.

Regarding surgical outcomes, all WCH patients underwent
their planned operations, whereas 11.5% of CH patients
had their procedures cancelled, resulting in a statistically
significant difference between the groups (p=0.049). This
aligns with the findings of Aronow, who reported that
sustained hypertension is an important cause of pre-
operative surgical postponement.3* These findings
reinforce the need for better perioperative blood pressure
optimization to prevent surgical delays and associated
healthcare costs.

Follow-up blood pressure measurements revealed
consistently higher systolic and diastolic blood pressure
values in CH patients than in WCH patients throughout the
observation period. The differences were statistically
significant for both systolic and diastolic blood pressure
(p<0.001). Similar findings were reported by Stergiou et al
and Pioli et al, who demonstrated that WCH is
characterized by transient BP elevation that normalizes
outside the clinical setting, whereas patients with sustained
hypertension continue to exhibit persistently elevated
Bp_5,29

Despite these differences, the use of premedication did not
differ significantly between the WCH and CH groups
(p=0.598). Our findings contrast with those of Kario et al,
who reported that patients with WCH were more likely to
receive anxiolytic medications, emphasizing the role of
stress management in blood pressure regulation.®* In the
present study, anxiolytics administered before surgery
helped optimize blood pressure in patients with WCH, and
none of these patients required postponement of surgery.
In contrast, patients with CH received antihypertensive
medications; however, 11.5% failed to achieve adequate
blood pressure control and consequently had their
operations postponed.

The findings of this study are consistent with previous
research demonstrating the age-related increase in
sustained hypertension and the clinical importance of ASA
physical status in pre-operative risk assessment. Although
our study corroborates previous findings regarding blood
pressure trends, comorbidities, and surgical postponement,
differences in gender distribution, BMI, and premedication
use indicate that further investigation is warranted.

This study underscores the importance of accurate blood
pressure assessment during pre-operative evaluation, as a
considerable proportion of patients had previously
undiagnosed hypertension. It also emphasizes the need to
minimize  unnecessary  surgical and  anesthetic
cancellations while maintaining cost-effective patient care.
Early identification and appropriate management of
hypertension are essential for reducing perioperative
morbidity and mortality and improving overall surgical
outcomes.

This study had some limitations. Blood pressure was
measured by different healthcare providers using different
blood pressure devices, which may have contributed to
variations in blood pressure readings. Normotensive
patients may develop white coat hypertension before the
induction of anesthesia; however, such patients were not
included in this study.

CONCLUSION

The prevalence of undiagnosed hypertension in the
preoperative setting was notable in this study, with
coincidental hypertension being more prevalent than white
coat hypertension. Patients with coincidental hypertension
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had higher perioperative risk classifications and were more
likely to experience surgical postponement, emphasizing
the importance of accurate blood pressure assessment.
Careful monitoring to distinguish transient blood pressure
elevation from persistent hypertension may improve
perioperative risk stratification and ultimately lead to
better surgical and anesthetic outcomes.
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