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A Metric Shedding Light on the Relationship
Between White Coat Hypertension and
Anxiety: The Hospital Anxiety and Depression
Scale-Anxiety

ABSTRACT

Background: To investigate the relationship between anxiety and white coat hyperten-
sion (WCH) using the hospital anxiety and depression scale-anxiety (HADS-A) score.

Methods: Participants lacking a pre-existing diagnosis of hypertension but displaying
increased office blood pressure were included in this study. Subsequently, they were clas-
sified as either newly diagnosed sustained hypertension (SustHT) or white coat hyper-
tension (WCH) patients, as determined by 24-hour ambulatory blood pressure monitoring
measurements. The assessment of their anxiety levels was conducted using the HADS-A
questionnaire. We performed regression, comparative, and sensitivity analyses to eluci-
date the association between anxiety and WCH.

Results: In this cohort of 303 consecutive individuals (mean age 54 years, 46% female),
81 (26.7%) patients were diagnosed with WCH. Those with WCH were younger (49 vs.
56 years, P <.001), had higher heart rate (85 vs. 76 bpm, P < .001) and exhibited a female
predominance (56% vs. 43%, P = .049) compared to individuals with SustHT. The HADS-A
was higher in WCH than in SustHT (9.0 + 29 vs. 6.6 £ 2.6, P <.001). Furthermore, HADS-A
showed positive correlation with systolic and diastolic pressures measured in the out-
patient clinic (r=0.523 and r=0.387, respectively; P < .001 for both). The full model with
HADS-A had better discriminatory power (Harrell's c-index 0.82 vs. 0.77, P = .0025),
increased calibration, and a greater net benefit than the base model without. The ROC
curve analysis, using a cut-off of >6 for HADS-A, demonstrated a sensitivity of 76.5% and
specificity of 53.6% in detecting WCH (Area Under the Curve =0.72, P <.001).

Conclusions: Our study revealed that individuals with WCH, in comparison to those with
SustHT, exhibit a higher level of anxiety asindicated by HADS-A.

Keywords: White coat hypertension, hospital anxiety and depression scale, blood
pressure

INTRODUCTION

White coat hypertension (WCH), commonly referred to as “office hypertension,”
is characterized by elevated clinic blood pressure (BP) but normal ambulatory or
home BP in untreated individuals."? While the prevalence may vary among stud-
ies, WCH occurs in 10%-15% of the general population and 30% of individuals with
elevated clinic BP readings.** Understanding WCH is crucial as current studies
suggest its association with cardiovascular risk factors, such as the development
of sustained hypertension (SustHT), target organ damage, and potentially the
occurrence of cardiovascular events.>”

Anxiety and other forms of psychological distress are believed to play a signifi-
cantrolein WCH.8"° However, the association between WCH and anxiety remains
controversial due to several reports demonstrating the opposite. Various theories
have been proposed to clarify its pathophysiology. Itis hypothesized that unpleas-
ant experiences, such as receiving alarming health information or diagnoses in
physicians' offices, may induce transient anxiety and elevated BP."'* The physi-
cian’s white coat and the ambiance of the physicians’ offices carry considerable
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emotional significance for some patients during subsequent
visits and are considered potential stimuli contributing to
anxiety.

While numerous questionnaires exist to quantify anxiety
levels, there is a notable scarcity of studies investigating
the relationship between WCH and anxiety using validated
psychometric measures. The hospital anxiety and depres-
sion scale (HADS), developed by Zigmond and Snaith in 1983,
has been translated and extensively utilized in numerous
countries.™® Its effectiveness in evaluating both anxious
and depressive symptoms has undergone extensive research
across patients with diverse medical conditions. HADS
stands out as a widely utilized, easily administered, and
highly effective questionnaire routinely employed by medi-
cal professionals to assess patients’ levels of anxiety and
depression.™ Additionally, the HADS-anxiety (HADS-A) was
specifically developed to evaluate the presence of clinically
significant symptoms of anxiety in medically ill patients.®
Despite the proven effectiveness of such psychometric tools,
evaluating psychosocialrisk factorsin outpatient clinicsis far
from being a standard clinical practice, and its importance
in maintaining a healthy cardiovascular system appears to
be greatly underestimated. In light of this perspective, our
study aims to explore the relationship between anxiety and
WCH using the HADS-A score.

METHODS

Patients, Definitions, and Study Design

A total of 315 patients, previously undiagnosed with hyper-
tension and without prior antihypertensive treatment or
medication for any other heart condition, yet exhibiting per-
sistently elevated office BP or referred from another health
institution due to high BP in the office, were consecutively
enrolled in this single-center study conducted during routine
cardiology examinations.

Individuals were excluded if they met any of the follow-
ing criteria: (i) presence of depression, anxiety, or other

HIGHLIGHTS

e Anxiety and various types of psychological stress are
thought to be major contributors to WCH. Yet, the link
between WCH and anxiety is still debated. For some
patients, a physician’s white coat and the atmosphere
of their office can hold substantial emotional signifi-
cance during follow-up visits, potentially acting as stim-
uli that contribute to increased anxiety.

Despite the availability of numerous questionnaires
designed to assess anxiety, there is a distinct lack of
research examining the connection between WCH and
anxiety using validated psychometric tools. The hospi-
talanxiety and depression scale (HADS) is a widely used,
easily administered, and highly effective tool that med-
ical professionals frequently rely on to gauge patients’
anxiety and depression levels.

e In this study, we aimed to evaluate the relationship

between HADS-Anxiety scores and WCH.
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psychiatric conditions (n=3), (ii) secondary hypertension
(n=2), (iii) severe acute health conditions and/or previ-
ous cardiovascular morbid events (n=3), and if they were
taking antidepressants, anxiolytics, or any treatment
known to increase BP or induce anxiety/depression (n=4).
Subsequently, 303 patients remained for the final analy-
sis. The patients were categorized into 2 groups, WCH and
SustHT. Each participant underwent a 12-lead electro-
cardiogram, clinical examination, and echocardiographic
evaluation. For the diagnosis of WCH, office blood pressure
measurements during at least 3 outpatient clinic visits were
recorded as follows, in accordance with the guidelines from
the European Society of Cardiology: Three BP measure-
ments should be taken at intervals of at least 5 minutes, and
additional measurements should be obtained only if there
is a difference of more than 10 mm Hg between the first 2
measurements. Blood pressure is documented as the aver-
age of the last 2 blood pressure readings.* Hypertension was
defined as systolic BP of 2140 mm Hg and/or diastolic BP of
=290 mm Hgin the clinical setting. All participants underwent
24-hour ambulatory blood pressure monitoring (ABPM).
They were categorized as newly diagnosed SustHT and WCH
patients based on ABPM measurements. White coat hyper-
tension was defined as the untreated state where office BP
readings fall within the hypertensive range while ABPM val-
uesremain normal. On average, ABPM values are lower than
office BP values, and the diagnostic threshold for hyper-
tension is 2130/80 mm Hg over 24 hours, 2135/85 mm Hg for
the daytime average, and 2120/70 mm Hg for the nighttime
average (equivalent to office BP >140/90 mm Hg). Sustained
hypertension refers to abnormal BP readings in both office
and out-of-office settings. The standard echocardiographic
parameters were measured following the current guidelines
of the European Association of Cardiovascular Imaging.”

The study adhered to the principles specified in the Helsinki
Declaration for biomedical research involving human sub-
jects. The study protocol received approval from the Clinical
Research Ethics Committee. This study did not utilize any
artificial intelligence technology.

Evaluation of Anxiety and HADS Questionnaire

After obtaining BP readings, eligible participants were asked
to complete a standardized questionnaire addressing anxi-
ety. Thisinvitation was extended after thoroughly explaining
the objectives of the present study and obtaining informed
consent. We utilized the HADS-A questionnaire to evaluate
anxiety levels in patients with elevated BP in the physician's
office. The HADS-A is a self-assessment questionnaire that
can be administered by aninterviewer or completed via self-
reportin the outpatient clinic.”™” Participants were asked to
complete the HADS questionnaire in the doctor’s room. The
HADS questionnaire was translated into Turkish in 1997, and
its validity and reliability were established. In our study, we
used this Turkish version, which is widely used in our coun-
try.?° Each interview lasted approximately 10 minutes.

The HADS questionnaire consists of 14 items, with 7 dedi-
cated to anxiety (HADS-A) and 7 to depression (HADS-D). In
this study, we utilized the HADS-A subscale, which involves
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items scored on a 4-points Likert scale, ranging from 0O to 3.
The total score for the HADS-A subscale ranges from 0 to 21,
with a higher score indicating a higher level of anxiety (see
Table 1). Ultimately, the final analysis included 303 patients
who completed the HADS-A questionnaire. The demo-
graphic, clinical, and laboratory parameters of the par-
ticipants were meticulously gathered and documented for
subsequent analysis.

Statistical Analysis
Statistical analyses were performed using R statistical
software (version 4.1.3, Vienna, Austria). The normality of

Table 1. Hospital Anxiety Scale (HADS-A). Tick the Box Beside
the Reply ThatIs Closest to How You Have Been Feeling in the
Past Week. Don’t Take Too Long Over Your Replies: Your
Immediate Response Is Best.

I feel tense or 'wound-up':
Most of the time
A lot of the time
From time to time, occasionally
Not atall

o - N W

Iget asort of frightened feeling like ‘butterflies’ in the
stomach:

Not atall
Occasionally
Quite Often
Very Often

Iget asort of frightened feeling as if something awful is
about to happen:

W N -2 O

Very definitely and quite badly
Yes, but not too badly
Alittle, butit doesn't worry me
Not at all
I feelrestless as | have to be on the move:

o = N W

Very much indeed
Quite alot
Not very much
Not atall
Worrying thoughts go through my mind:

o - N W

A greatdeal of the time
A lot of the time

From time to time, but not too often

o = N W

Only occasionally
I get sudden feelings of panic:
Very oftenindeed
Quite often
Not very often
Not at all
I cansit at ease and feel relaxed:

o - N W

Definitely
Usually
Not often
Not atall

o = N W
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variables was assessed using the Kolmogorov—Smirnov test,
supportedby visualinspections of histograms and probability
plots. Continuous variables were presented as mean * stan-
dard deviation for normally distributed data and as median
[interquartile range (IQR,.,:)] for non-normally distributed
data. Categorical data were expressed as numbers and per-
centages. Group-wise comparisons of categorical variables
utilized Fisher's exact test or the y? test, while Independent
Student's t-test and Mann—Whitney U-tests compared con-
tinuous variables between groups.

The relationship between blood pressure at outpatient
clinic admission, ABPM records, and HADS-A was assessed
through Pearson correlation coefficient analysis. The asso-
ciation between variables and WCH was evaluated through
univariate logistic regression analysis. The least absolute
shrinkage and section operator (LASSO) penalized selection
method was applied to variables identified as significant
in univariate logistic regression analysis, utilizing an opti-
mal lambda value for variable reduction to prevent over-
fitting. Subsequently, nine variables, including HADS-A,
remained after this stage. All of them were included in the
multiple logistic regression analyses of baseline and full
models, incorporating non-linear terms for continuous vari-
ables. Odds ratios (OR) and 95% confidence intervals (Cl)
were calculated for all regression analyses. Multicollinearity
was evaluated using the variance inflation factor, where a
threshold of >3 indicated significant multicollinearity. The
goodness of fit of logistic regressions was assessed using the
Hosmer-Lemeshow test.

The model's performance was assessed using various met-
rics, including Akaike information criteria (lower values
indicating better fit), Brier score (lower values indicating
better calibration), Adjusted R? (higher values indicating
better fit), and Harrell's C-index (higher values indicating
better discrimination). To determine individual variable
importance within the multiple model, a random-forest-
based variable importance method was employed. Model
calibration was visually represented through calibration
plots, and internal validation was carried out using boot-
strap resampling.

The discriminative capability of the full model was com-
pared to the baseline model through pairwise comparisons
of receiver-operating characteristics (ROC) curves using the
DelLong method. The optimal cut-off value for HADS-A was
determined using the Youden index. Additionally, to thor-
oughly assess the multiple regressions, threshold-perfor-
mance plots were generated for both the baseline and full
models. Decision curve analysis illustrated the net benefit of
using the full model over all- and no-treatment strategies,
as well as the baseline model, for WCH determination. All
statistical analyses employed two-sided tests with a signifi-
cance level (alpha) of 0.05.

RESULTS

Baseline Characteristics
In this cohort of 303 consecutive participants (mean age 54
years, 46% female), 81(26.7%) patients were diagnosed with
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WCH. Individuals with WCH were younger (49 vs. 56 years, P
<.001), had a higher heart rate (85 vs. 76 bpm, P < .001), and
showed a female predominance (56% vs. 43%, P=.049) com-
pared to those with SustHT. Dyslipidemia was more preva-
lent in the WCH group (80% vs. 68%, P=.037). The HADS-A
was higher in WCH than in SustHT (9.0 £ 2.9 vs. 6.6 + 2.6, P <
.001). Laboratory parameters were similar between the two
groups, except for white blood cell count, which was higher
in WCH patients (P=.050). Detailed baseline characteristics,
HADS-A values, risk factors, and laboratory results between
the 2 groups are presented in Table 2.

Giler et al. White Coat Hypertension and Anxiety

Association of WCH with Anxiety

Correlation analysis indicated that HADS-A was not associ-
ated with ABPM parameters in the WCH group. However, it
positively correlated with systolic and diastolic BP measured
in the outpatient clinic (r=0.523 and r=0.387, respectively;
P < .001 for both). Conversely, in individuals with SustHT,
HADS-A did not exhibit associations with either outpatient
or ABPM pressure measurements (Figure 1).

In multiple logistic regression analyses, considering the vari-
ables identified by the Lasso penalized selection method,

Table 2. Baseline Characteristics, Risk Factors, and Laboratory Findings of the Study Population

White-Coat Sustained
All (n=303) Hypertension (n=81) Hypertension (n=222)

Variables Baseline characteristicsand HADS-A P-value*
Age, years 54.0 +10.5 49.3+93 55.7+10.4 <.001
Gender, female, n (%) 140 (46.2) 45 (55.6) 95(42.8) .049
Body massindex, kg/m? 25725 253+2.5 259+2.4 .083

Office blood pressure
SysBP, mm Hg 150 £ 21 147 £ 20 151+ 21 152
DiasBP, mm Hg 92+14 93+9 92+15 .768

Ambulatory blood pressure
SysBP-24h, mm Hg 140.2+£129 123.3+7.4 146.3+ 8.1 <.001
SysBP-day, mm Hg 144.2 15 126.2+6.4 150.7 £11.5 <.001
SysBP-night, mm Hg 132.4+15.4 111.8 71 1399 +9.7 <.001
DiasBP-24h, mm Hg 85.7+92 72.6+45 90.4+5.2 <.001
DiasBP-day, mm Hg 86.4+12.6 73571 911+10.7 <.001
DiasBP-night, mm Hg 80.5+19.2 60.8+5.2 87.7+£173 <.001
Heartrate, bpm 78 +13 85+15 76 11 <.001
Ejection fraction, % 614 62+3 614 .357
HADS-A 72+29 9.0+29 6.6+2.6 <.001

Risk factors, n (%)

Diabetes mellitus 54 (17.8) 11(13.6) 43(19.4) .244
Family history of CVD 53(17.5) 16 (19.8) 37 (16.7) .531
Dyslipidemia 87(28.7) 16 (19.8) 71(32.0) .037
Current smoker 59 (19.5) 20 (24.7) 39 (17.6) 166

Laboratory findings
Glucose, mg/dL 128 + 38 123+ 33 130 £ 39 169
Urea, mg/dL 34+7 33+6 34+7 133
Uric acid, mg/dL 51+x1.4 53+1.6 5.0+13 .091
Creatinine, mg/dL 0.86+0.15 0.83+0.16 0.87£0.16 .060
HDL-C, mg/dL 331 31+ 33+1 158
LDL-C, mg/dL 123 £ 35 117 +34 125+ 35 .067
Total cholesterol, mg/dL 179 £ 42 173 £ 39 181+ 44 136
Triglycerides, mg/dL 170 (125-240) 180 (140-262) 165 (123-235) 155
WBC, 10%/uL 85+2.4 81+1.8 8.7+2.6 .050
Hemoglobin, mg/dL 14117 14.2+1.6 13.9+1.8 100
Platelet count, 103/pL 309+77 30079 312+76 .217

*A P-value of < .05 was considered statistically significant.

Continuous variables were presented as mean * standard deviation for normally distributed data and as median [interquartile range (IQR,._,5)] for
non-normally distributed data. Categorical data were expressed as numbers and percentages. The P-value for continuous data was calculated
using the Independent Samples t-test or the Mann—Whitney U-test, while for categorical variables, the Chi-Square test or Fisher's exact test was

employed, as appropriate.

CVD, cardiovascular disease; DiasBP, diastolic blood pressure; HADS-A, hospital anxiety and depression scale-anxiety; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SysBP, systolic blood pressure; WBC, white blood cell.
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Sustained hypertension
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Figure1. Visualization of the correlation matrix of HADS-A scores and outpatient and ambulatory blood pressure measurements
based on hypertension status. Note that the color legend (blue-red gradient) illustrates the correlation strength: blue represents
a positive correlation, while red indicates a negative correlation. The intensity of the color reflects the correlation coefficient,

with darker shades indicating higher coefficients. Corresponding correlation coefficients are displayed in pie charts.
Abbreviations: D.pressure, diastolic pressure in the outpatient clinic; HADS-A, hospital anxiety and depression scale-anxiety;
S.pressure, systolic pressure in the outpatient clinic.

age (OR=0.937, 95% Cl: 0.911-0.965, P < .001), heart rate per
minute (OR=1.068, 95% Cl: 1.040-1.097, P < .001), and uric
acid (OR=1.264, 95% Cl: 1.035-1.545, P=.022) were associ-
ated with WCH. In the full model, which included HADS-A,
age (OR=0.934, 95% Cl: 0.906-0.962, P < .001), body mass
index (OR=0.860, 95% Cl: 0.754-0.981, P=.025), heart rate
per minute (OR=1.048, 95% Cl: 1.019-1.078, P=.001), uric
acid (OR=1.260, 95% Cl: 1.024-1.549, P=.029), and HADS-A
(OR=1.299, 95% CI: 1157-1.460, P < .001) were significant
determinants of WCH (see Table 3).

Model Performance and HADS-A
The ROC curve analysis demonstrated that the full model,
incorporating HADS-A, exhibited superior discriminative

ability compared to the baseline model (Harrell's c-index
0.82 vs. 0.77, respectively, P=.0025; Akaike information cri-
terion 283 vs. 302; discrimination R? index 0.368 vs. 0.289;
Brier score 0137 vs. 0.153) (Figure 2A). Furthermore, the
threshold-performance plot illustrated that this improve-
mentinthe fullmodelis consistent and sustained (Figure 2B).
Similarly, the incorporation of HADS-A in the model sig-
nificantly improved its calibration (Figure 2C). Consistent
with these findings, the variable importance plot indicated
that HADS-A (12.9 units) was the variable contributing the
most to the model after heart rate (14.3 units) (Figure 2D).
Additionally, decision curve analysis depicted the net ben-
efit of using the full model over the base model for WCH
detection (Figure 2E).

Table 3. Baseline and Full Multiple Logistic Regression Models Elucidating the Association with White Coat Hypertension

Baseline Model Full Model
OR 95% ClI P-Value* OR 95% ClI P-Value*
Age, years 0.937 0.911-0.965 <.001 0934 0.906-0.962 <.001
Diabetes mellitus, % 0.618 0.282-1.356 .230 0.666 0.295-1.504 .328
BMI, kg/m? 0.895 0.794-1.008 .068 0.860 0.754-0.981 .025
Heartrate, bpm 1.068 1.040-1.097 <.001 1.048 1.019-1.078 .001
Uric acid, mg/dL 1.264 1.035-1.545 .022 1.260 1.024-1.549 .029
Creatinine, mg/dL 0.192 0.027-1.362 .099 0.224 0.030-1.657 143
Hemoglobin, mg/dL 0936 0.785-1114 .455 0941 0.783-1130 513
HDL-C, mg/dL 0.987 0.960-1.014 .337 0991 0.963-1.019 .521
HADS-A - - - 1.299 1157-1.460 <.001

*A P-value of <.05 was considered statistically significant. BMI, Body Mass Index; bpm, beats per minute; Cl, Confidence Interval; HADS-A, Hospital
Anxiety and Depression Scale-Anxiety; HDL-C, High-density lipoprotein cholesterol; OR, Odds Ratio.
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Figure 2. Performance analysis of baseline and full logistic regression models. A) Demonstrations of receiver operating
characteristic curve analyses, with performance parameters including discrimination index (adjusted R?), Brier score, Akaike
information criterion, and Harrell's C-statistic to evaluate the models, B) Threshold-performance plots for the base and full
models with colored 95% confidence intervals to visualize prediction models’ performances across the range of probabilities of
thresholds, C) Calibration plot of base and full models for the detection of White Coat Hypertension. Note that the full model

(mean error=0.027) exhibits closer proximity to the ideal model compared to the baseline model (mean error=0.033), D) Radar
plotillustrating the importance of variables in the models. To ascertain the importance of individual variables within the multiple
models, a random forest-based variable importance method was utilized, E) Decision Curve Analysis demonstrating the net
benefit of incorporating HADS-A into the base model for determining white coat hypertension. Abbreviations: DM, diabetes
mellitus; HDL, high-density lipoprotein; HADS-A, hospital anxiety and depression scale-anxiety; NPV, negative predictive value;
PPV, positive predictive value.

The ROC curve analysis at a cut-off of >6 for HADS-A  DISCUSSION
revealed a sensitivity of 76.5% and specificity of 53.6% in

detecting WCH (area under the curve=0.72, 95% Cl: 0.66- The key findings o.f <')ur.st.udyinclf.|de the following: (i) Higher
. levels of HADS-Ain individuals with WCH compared to those
0.79, P <.001) (Figure 3).
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Figure 3. Receiver-operating characteristic analysis of
HADS-A for white coathypertensiondetection. *The optimal
cut-off value for HADS-A was determined using the Youden

index. Abbreviations: AUC, area under the curve; CI,

confidence interval; HADS-A,
depression scale-anxiety.

hospital anxiety and

with SustHT, (ii) Age, body massindex, heartrate per minute,
uric acid, and HADS-A emerged as the most crucial param-
etersindetecting WCH, with HADS-A showing the strongest
association with an increased risk (OR=1.299), (iii) HADS-A
proved to be the parameter contributing the most to the
model, alongside heart rate, and this improvement was con-
sistent and sustained, demonstrating a net benefit. To our
knowledge, thisstudyisthe first to establish arobust analysis
demonstrating the relationship between anxiety and WCH.

Sustained hypertension and WCH are prevalent in the gen-
eral population; however, the detrimental effects on tar-
get organs significantly differ between these 2 groups.?'?
Individuals with SustHT face an elevated risk of cardiovas-
cular diseases, including left ventricular hypertrophy, coro-
nary artery disease, cardiac arrhythmias, and increased
all-cause mortality.®2* The clinical nature of untreated
WCH has been a subject of controversy.? For many decades,
a substantial body of literature from various studies sug-
gested that WCH posed no greater risk of cardiovascular
outcomes, comparable to that of normotensive individuals,
thereby not requiring further diagnostic or treatment mea-
sures. However, recent studies have challenged this stance,
suggesting that patients with WCH may have a higherrisk of
cardiovascular events, total mortality, an unfavorable met-
abolicrisk factor profile, and more frequent deterioration of
target organs compared to true normotensives.?”° Recent
studies have highlighted the cardiovascular risk associ-
ated with WCH, positioning it as intermediate between
SustHT and true normotension.* Tully et al*® conducted a
study with a median follow-up of 29 years, revealing that
WCH, whether with or without organ damage, is linked to
an increased risk of adverse cardiovascular outcomes com-
pared to normotension. The pressioni monitorate e loro
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associazioni (PAMELA) study was designed to establish nor-
mal values of home and ambulatory BP during an extended
follow-up period with a large cohort. This study provided
crucial insights into the prognostic value of different BP
measurements and their relationships with high cardiovas-
cular-risk conditions such as diabetes mellitus and left ven-
tricular hypertrophy. In comparison to normotensives, WCH
patients in the PAMELA study exhibited a higher prevalence
of left ventricular hypertrophy, left ventricular diastolic dys-
function, new-onset diabetes, progression to SustHT, silent
cerebral infarction, and carotid intima-media thickening.*
Ultimately, the PAMELA study stands out as one of the most
foundational studies underscoring the clinical significance
of WCH.

The autonomic nervous system, particularly its sympathetic
arm, plays a crucial role in regulating the cardiovascular sys-
tem, including BP. Emotional states are believed to exert a
profound influence on BP due to this regulatory connection.
Therelationship between anxiety and hypertensionhasbeen
extensivelyinvestigated, yielding controversial results. While
some studies report a positive association between anxiety
and hypertension, others do not.3*3* Anxiety disorders are
also considered significant in the context of WCH.®" Various
theories have been proposed to understand the predispo-
sition of patients to anxiety in the physician's examination
room, a phenomenon linked to WCH. The widely accepted
theory posits that patients with WCH have encountered
unpleasant experiences, such as receiving medical diag-
noses, distressing health information, and painful medical
procedures. These experiences may contribute to increased
anxiety and a simultaneous elevation of office BP during
subsequent visits. The environment of the physician’s exami-
nation room, including the appearance of the room and the
physician’s white coat, can serve as potential conditioned
stimuli for patients. Persisting with office measurements as
the criterion standard may lead to misdiagnosis of hyperten-
sion and inappropriate drug treatment, considering the pos-
sibility of transiently elevated BP due to anxiety.’

The HADS questionnaire is designed to capture the current
emotional state of respondents, aiding in the detection and
grading of anxiety and depression levels. In its current form,
the HADS is divided into four stages: normal (0-7), mild anxi-
ety (8-10), moderate anxiety (11-15), and severe anxiety (16-
21)."” The HADS-A score is derived by summing scores for
individual items, with scores of 8 or higher indicating clinical
anxiety, and a higher scoreindicating more severe symptoms.

Several studies in the literature have compared the HADS-A
questionnaire to measure levels of anxiety in patients with
traumatic cerebral lesions, cancers, and rheumatologic dis-
eases, including ankylosing spondylitis, systemic lupus ery-
thematosus, and Sjégren’s syndrome.**” Also, numerous
studies have explored the intersection of hypertension and
anxiety using psychometric questionnaires, but those using
HADS are limited. In a multicenter cross-sectional study, out-
patients with hypertension and/or coronary arterial disease
were evaluated to identify the relationship between anxi-
ety, depressive symptoms, and psychosocial and lifestyle risk
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factors. Anxiety and depressive symptoms were assessed by
the HADS questionnaire. A score of 8-10 points on HADS-A
and HADS-D indicated subclinical anxiety and depressive
symptoms, while a score of 211 points suggested moderate/
severe anxiety and depressive symptoms. The study’s results
confirm that moderate/severe anxiety symptoms were com-
mon in women and in patients with lower education levels,
higher stress levels, and unhealthy lifestyles. The anxiety
symptoms were significantly more prevalent in participants
with low levels of physical activity, unemployment, and low
family income.*®

Notably, to our knowledge, there is no existing study in the
literature that investigates the relationship between WCH
and HADS-A scores. This metric can offer evidence of gen-
eralized symptoms of anxiety and fear, potentially proving
valuable in the evaluation of anxiety-related conditions.

Study Limitations

The study has certain limitations that merit acknowledg-
ment. Firstly, the single-center, relatively small sample
size, and cross-sectional design inherently limit the ability
to establish a cause-and-effect relationship and general-
ize the findings. Nevertheless, the use of a well-established
scale, the HADS-A questionnaire, to explore the connec-
tion between anxiety and WCH has significantly contrib-
uted to substantiating the hypothesis within the literature.
Additionally, our study lacked a control arm of normotensive
participants. Lastly, to unveil the interrelationship between
anxiety and WCH, further external validation is essential
through randomized, multicenter, and expansive participa-
tory studies.

CONCLUSION

Our study found a heightened level of anxiety, documented
by the HADS-A, in patients with WCH compared to SustHT.
Identifying WCH is essential for clinicians to differentiate
between patients with true hypertension and those with
elevated BP readings only in clinical settings. White coat
hypertension may be associated with an increased risk of
cardiovascular events in certain populations. Recognizing
WCH enables clinicians to closely monitor these patients and
implement appropriate preventive measures to mitigate
long-term cardiovascular risks. Failure to recognize WCH
poses the risk of prescribing unnecessary antihyperten-
sive medications to patients who do not have SustHT, lead-
ing to unwarranted healthcare costs, potential medication
side effects, and patient anxiety. The observed association
between WCH and anxiety highlights the importance for cli-
nicians to prioritize the clinical management of WCH while
also addressing anxiety treatment goals. Further investi-
gations in this context are warranted to deepen our under-
standing of these relationships.
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