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ABSTRACT
Background: Patients with hypertension in India been reported with high heart rate owing to sympathetic overdrive
(SO). Beta-blockers provides several positive effects to reduce SO in patients with hypertension. The aim of present
survey study was to understand current real-world prevalence of SO in Indian patients with hypertension and usage of
beta-blocker therapy in them.
Methods: A cross sectional, observational, questionnaire-based survey conducted across India between June 2020 to
October 2020. A specially designed validated questionnaire was shared with 157 registered health care practitioners
(HCP), their anonymous inputs were captured and analysed in qualitative manner. Categorical data was summarized by
number (n) and percentage (%).
Results: Total 157 HCP participated and completed the survey. Around 53% of HCP observed that patients with
average heart rate above 75 beats/min were associated with negative prognosis. Around 43% of HCP reported that
raised heart rate is associated with advanced age and increased body mass index (BMI). Two-third of HCP reported
that tachycardia is associated with stage-2 hypertension and marked by restlessness and anxiety which is suggestive of
SO. Over 70% HCP agreed that the HR below 75 beats/min is associated with good prognosis. Around 89% HCP
reported beta-blockers as the drug of choice in patients with augmented SO. S-Metoprolol was reported to be the most
preferred beta-blocker agent and was recommended by 76% HCP in patients with hypertension and coexisting SO.
Conclusions: SO been reported prevalent condition in Indian patients with hypertension which likely worsens the
prognosis in these patients. Beta-blockers reported to be the preferred choice of anti-hypertensive and S-Metoprolol
seem to be the most preferred agent amongst the available beta-blockers against SO in patients with hypertension in
India.
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INTRODUCTION
Persistent elevated heart rate is an independent risk factor
for adverse clinical outcomes in cardiovascular diseases

(CVD). Hypertension is one of the most important
independent predictors of CVD and cerebrovascular
events. It accounts for an estimated 54% of all strokes and
47% of all ischemic heart disease events globally.1 A large
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body of evidence has shown that resting heart rate (RHR)
holds important prognostic factor in several clinical
conditions and specifically, an over activation of
sympathetic nervous system (SNS) is strongly associated
with essential hypertension.
In majority of studies involving general population, a
graded association between RHR and mortality from all
causes, CVD, ischemic heart disease, stroke etc. has been
observed. These associations appeared even stronger and
more consistent in hypertensive patients. Studies
performed with 24-hour ambulatory recording have shown
that an elevated night-time heart rate may confer an
additional risk to RHR. Fast RHR is a strong predictor of
future hypertension, metabolic disturbances, obesity, and
diabetes.2 Reported evidence point to high RHR as a main
risk factor for the development of atherosclerosis, large
artery stiffness, and CVD.2,3
Patient with hypertension would benefit from a treatment
which decreases RHR in addition to anti-hypertensive
action. Modulation of sympathetic activation is considered
an important goal of antihypertensive therapy, particularly
in young or middle-aged patients.4 Beta blockers are
recommended as an initial therapy by various hypertension
guidelines such as European (ESH/ESC 2013), Canadian
(CHEP 2015) etc.5-7 UK guidelines (NICE 2019)
specifically recommend beta blockers for hypertension in
younger patients with SO.8
Available evidence showing the relationship between
resting HR and clinical outcomes in patients with
hypertension been predominantly confined to the
caucasian population. In this situation, beta-blockers
conceivably have an important role. This knowledge,
attitude and practice survey aimed to understand the realworld prevalence of sympathetic overdrive (SO) in
patients with hypertension and usage of beta-blocker
therapy in such patients in India.
METHODS
This was a cross sectional, observational, questionnairebased survey conducted across India between June 2020 to
October 2020. The survey was facilitated by the authors.
Registered medical practitioners with recognized
qualifications in cardiology, internal medicine or
diabetology and working in outpatient departments of
public and privately run clinics/hospitals participated in
this survey. The survey consisted of total 157 HCPs across
India.
Survey questionnaire design
The survey questionnaire was specially designed with
reference to a format cited at hands-on guide to
questionnaire research.9 Around 10 multiple choice
questions were designed. The salient features of the
questionnaire included information regarding proportion
of patients with hypertension also noted with high resting

heart rate (HR), association of resting HR with prognosis,
observed stage of hypertension linked with increased HR,
observed common symptom of increased HR, subset of
patients of hypertension linked with increased HR,
preferred therapy in hypertensive patients with evidence of
increased sympathetic overdrive and the most efficacious
beta-blocker in reducing HR.
All participating HCPs attempted survey questionnaire;
based on their knowledge, attitude and practice regarding
prevalence of SO in patients of hypertension in India and
usage of beta-blocker therapy in Indian patients with
hypertension. HCPs were approached for seeking their
perception, opinions, and prescribing behaviour. The
HCPs were explained about the purpose of the study; if
interested and willing, they were requested to complete the
validated questionnaire which was collected back and
analysed.
This was a voluntary knowledge, attitude and practice
(KAP) survey and therefore it was not necessary to answer
all the questions and participants were free to choose more
than one response to a question if desired and suitable. As
this was a cross‑sectional survey and no patient data was
obtained, ethics committee approval was not taken.
Statistical analysis
Data was entered with the help of Microsoft excel.
Descriptive statistics were used to summarize the
qualitative data by number and percentage for each
category in each question. The denominator for calculating
proportion for a particular question was total number of
participants replied to a particular question.
RESULTS
Total 157 HCP completed with the survey questionnaire.
Demographic characteristic of participants is depicted in
Table 1. Around 50% of HCPs reported that almost 25%
of patients with hypertension been associated with high
resting heart rate (Figure 1).
Around 53% of HCP observed that patients with average
heart rate above 75 beats/min were associated with bad
prognosis. Forty-three percentage of HCP reported that
raised heart rate is accompanied by advance age and
increased BMI. Around 70% HCPs reported that
tachycardia is associated with stage-2 hypertension and
marked by restlessness and anxiety suggestive of SO as the
major reason behind the increased heart rate. Majority of
HCP (70%) agreed that the HR below 75 beats/min is
associated with good prognosis in patients with
hypertension. While choosing the anti-hypertensive drug,
89% HCP reported that beta-blockers should be the drug
of choice in patients with augmented SO.
Amongst beta-blockers, S-Metoprolol was reported to be
most efficacious drug and recommended by 76.6% HCP in
patients with hypertension and sympathetic overdrive
(Figure 2).
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Table 1: Demographic characteristic of participants.
Category of participant
Cardiologists
Consulting physicians
Diabetologists
Total

HIGH HEART RATE

60

No. of participants (N)
013
135
009
157

50.96

50

39.49

40
30
20
10

6.37

3.18

0
<10%
11 – 25% 25 – 50%
> 50%
PATIENTS WITH HYPERTENSION

Figure 1: Percentage of high resting heart rate in
patients with hypertension.

study which has reported higher than average resting heart
rate of 80 beats per minute in Indian patients with
hypertension.11
Available Indian epidemiological data suggests the
ongoing epidemic of uncontrolled hypertension, strongly
leading to various CV complications. Almost 71% higher
risk of death attributable to cerebrovascular disease and
around 31% higher risk of death attributable to CVD in
uncontrolled hypertensives in India.12
Therapeutic interventions should favourably interfere with
sympathetic function. Modulation of SO represent an
important goal of antihypertensive treatment additive to
BP control, allowing to achieve greater CV protection.
Beta-blockers seem to have a promising role in
counteracting the SO via reducing the sympathetic nerve
activity in patients with hypertension.13
Beta-blockers are recommended as a first-line
antihypertensive therapy in young patients, particularly
those with tachycardia.7 NICE guidelines recommend
beta-blockers as initial therapy for hypertension in
younger people. The guidelines recommend that betablockers should be considered for initial therapy of
hypertension in younger people, particularly when there is
evidence of increased sympathetic drive, in those with an
intolerance or contraindication to ACE inhibitors and
angiotensin II receptor antagonists, in women of
childbearing potential.8
The use of beta-blocker like Metoprolol succinate in the
treatment of hypertension is supported by a large amount
of published evidence and clinical experience. In a
reported evidence Metoprolol been observed to be the
most commonly prescribed antihypertensive drug with the
average reduction in systolic and diastolic BP from the first
to the third visit was 24.61 and 13.99 mmHg respectively
in an Indian scenario and in the same study the average
reduction in heart rate for this particular subpopulation was
found to be 14.53 bpm.13 S-Metoprolol is the chirally pure
beta-blocker with certain clinical advantages and seem to
have a beneficial role in hypertension associated with
sympathetic overdrive.15 S-Metoprolol seem to be the most
efficacious among beta-blockers to reduce SO in patients
with hypertension in the current study.

Figure 2: Preferred beta-blocker therapy (based upon
the observed efficacy).
DISCUSSION
Sympathetic neural factors played an important role in
blood pressure (BP) regulation. Dysregulation in
sympathetic function may favour the development and
progression of the hypertensive state. The hyperadrenergic
state may aggravate hypertension-related CV risk.
Adrenergic overdrive may favour the occurrence of endorgan damage.10 Reported prevalence of higher resting
heart rate is in line with the recently published India Heart

Clinical studies have demonstrated that S-Metoprolol
verses racemate form exhibit different pharmacokinetic
and metabolic profiles, reduced adverse events, improved
safety profiles and similar therapeutic activity at lowered
drug dosage. S-Metoprolol being chirally pure enantiomer,
exhibit greater affinity and higher beta-1 receptor blocking
activity than the R isomer with S: R activity ratio being
33:1.16 The Pan-India coverage and participation of a large
number of consulting physicians and cardiologists are
some of the strengths of this study. The present KAP
survey was cost-effective and the results were based on
real-life experiences of HCPs.
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Limitation
This survey study had certain limitation such as inclusion
of fixed number of questions with predefined options and
recall bias. Survey questionnaire were designed to match
observations in clinical practice and was based on a
subjective opinion. Nevertheless, this was an attempt to
understand the knowledge, attitude and practice of Indian
HCP towards current real-world prevalence of SO in
Indian patients of hypertension and usage of beta-blocker
therapy, which revealed some known facts. However,
these findings must be considered cautiously and can be
further confirmed by relevant clinical studies.

6.

7.

8.
CONCLUSION
Sympathetic overdrive is usually prevalent in Indian
patients with hypertension which likely worsen the
prognosis. Beta-blocker provides several positive effects
to hinder overactivity of sympathetic nerve in patients with
hypertension. S-Metoprolol seem to be the effective
therapeutic option in management of sympathetic
overdrive in hypertension.
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