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Abstract

Background: Hypertension is a major modifiable
risk factor for cardiovascular disease and is often
asymptomatic during its early stages. Young
healthcare professionals, including medical interns,
may have undiagnosed hypertension despite
possessing medical knowledge. Opportunistic
screening provides a simple and effective strategy
for identifying missed cases in this population.
Objective: (1) To assess the knowledge and
awareness regarding risk factors and complications
of hypertension among medical interns. (2) To
identify previously undiagnosed (hidden) cases of
hypertension through opportunistic blood pressure
screening.

Methodology: A hospital-based cross-sectional
study was conducted among 150 medical interns at
a tertiary care teaching hospital in Karimnagar,
Telangana. A pretested, structured questionnaire
was used to assess participants' knowledge and
awareness regarding hypertension. Blood pressure
was measured using standard procedures, with two
readings taken at an appropriate interval.
Participants with blood pressure >140/90 mmHg on
both readings were considered screen-positive and
were assessed for prior diagnosis, treatment status,
and adherence to lifestyle modifications.

Results: Medical interns demonstrated good overall
awareness of hypertension; however, important
gaps were observed regarding specific risk factors,
target organ damage, and long-term complications.
Opportunistic screening identified a number of
interns with elevated blood pressure who were
previously unaware of their hypertensive status,
indicating missed opportunities for early diagnosis.
Among those already diagnosed with hypertension,
treatment adherence and compliance with
recommended  lifestyle  modifications  were
suboptimal.

Conclusion:  Opportunistic =~ blood  pressure
screening among medical interns is an effective
strategy for detecting hidden hypertension and
identifying individuals requiring further evaluation
and management. Regular workplace screening,
coupled with continuous health education and
lifestyle promotion, should be integrated into
routine institutional health programs to facilitate
early diagnosis, improve treatment adherence, and
reduce the long-term burden of hypertension among
young healthcare professionals.

Keywords: Hypertension; Hidden Hypertension;
Opportunistic Screening; Medical Interns; Blood
Pressure; Awareness; Knowledge; Tertiary Care
Teaching Hospital.

I.  Introduction

Hypertension is one of the leading
modifiable risk factors for cardiovascular disease,
stroke, chronic kidney disease, and premature
mortality worldwide. According to current
international and national guidelines, hypertension
is defined as a systolic blood pressure (SBP) of
>140 mmHg and/or a diastolic blood pressure
(DBP) of >90 mmHg, based on at least two blood
pressure measurements obtained on separate
occasions. Owing to its asymptomatic nature during
the early stages, hypertension is often referred to as
the "silent Kkiller", as many affected individuals
remain unaware of their condition until serious
complications develop.

Globally, hypertension accounts for a
substantial proportion of cardiovascular morbidity
and mortality and continues to pose a major public
health challenge. In India, the burden of
hypertension has increased steadily over the past
two decades due to rapid urbanization, changing
dietary  habits, physical inactivity, obesity,
psychological stress, and other lifestyle-related risk
factors.  Although effective pharmacological
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therapies and evidence-based lifestyle interventions
are widely available, awareness, early diagnosis,
treatment adherence, and blood pressure control
remain inadequate, particularly among young
adults.

Medical interns represent a unique
subgroup of young healthcare professionals who
experience  considerable academic  pressure,
prolonged working hours, irregular sleep patterns,
shift duties, psychological stress, and unhealthy
lifestyle practices during their internship training.
These occupational and lifestyle factors may
increase  their susceptibility to developing
hypertension despite their medical knowledge.
Furthermore, healthcare  professionals  often
prioritize patient care over their own health,
resulting in missed opportunities for routine health
check-ups and delayed diagnosis of hypertension.

Several studies have demonstrated a
significant association between occupational stress,
long working hours, sleep deprivation, and elevated
blood pressure among healthcare workers. Despite
possessing  adequate  theoretical  knowledge
regarding hypertension, many medical professionals
do not undergo regular blood pressure screening,
leading to undiagnosed or "hidden" hypertension.
Early identification of such individuals is essential
to prevent long-term cardiovascular and renal
complications and to promote healthy lifestyle
practices among future physicians.

Opportunistic screening, defined as blood
pressure measurement during routine healthcare
encounters or institutional activities irrespective of
the primary reason for contact, is a simple, cost
effective, and feasible strategy for the -early
detection of hypertension. Such screening has been
advocated under the National Programme for
Prevention and Control of Non-Communicable
Diseases (NP-NCD) and by the World Health
Organization as an important approach for
improving hypertension detection rates.

The present study was undertaken among
medical interns at a tertiary care teaching hospital
in Karimnagar, Telangana, to assess their
knowledge and awareness regarding the risk factors
and complications of hypertension and to identify
previously undiagnosed cases through opportunistic
blood pressure screening. The findings of this study
are expected to provide evidence for strengthening
routine workplace screening programs and health
promotion initiatives among young healthcare
professionals, thereby contributing to early
diagnosis, timely intervention, and prevention of
hypertension-related complications.

Materials and Methods Study Design and Setting

A hospital-based cross-sectional study was
conducted among medical interns at a tertiary care
teaching hospital in Karimnagar, Telangana, India.
The study aimed to assess the knowledge and
awareness regarding hypertension and to identify
previously undiagnosed (hidden) hypertension
through opportunistic blood pressure screening.
Data collection was carried out over a one-month
period after obtaining approval from the
Institutional Ethics Committee and permission from
the hospital administration.

Study Population

The study participants comprised all
consenting medical interns undergoing compulsory
rotatory residential internship (CRRI) at the tertiary
care teaching hospital during the study period.
Medical interns who were present on the day of
data collection and provided written informed
consent were included in the study. Interns who
declined participation, were absent during the
survey, or returned incomplete questionnaires were
excluded from the final analysis.

Sample Size and Sampling Technique

A universal sampling method was adopted, wherein
all eligible medical interns available during the
study period were invited to participate. Of the total
interns approached, those who completed the
questionnaire and underwent blood pressure
measurement constituted the final study sample.

Study Instrument

Data were collected using a pretested, semi-
structured, self-administered questionnaire
developed after reviewing relevant literature and
standard hypertension guidelines. The questionnaire
consisted of four sections:

1. Sociodemographic characteristics (age,
gender, family history of hypertension,
lifestyle factors, and previous history of
hypertension).

2. Knowledge regarding hypertension,
including normal blood pressure values,
risk  factors, symptoms, prevention,
complications, and treatment.

3. Awareness and health-seeking
behaviour, including previous blood
pressure measurement, awareness of
hypertensive status, medication adherence,
and lifestyle modification practices.

4. Lifestyle practices, including physical
activity, dietary habits, tobacco use,
alcohol consumption, sleep pattern, and
perceived stress.
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The questionnaire was reviewed for content validity
by experts in Community Medicine and was pilot-
tested before the commencement of the study.
Blood Pressure Measurement

Following completion of the questionnaire,
all participants underwent opportunistic blood
pressure screening. Blood pressure was measured
using a calibrated mercury sphygmomanometer (or
validated digital blood pressure monitor, as
applicable) following standard recommendations.

Participants were advised to avoid
smoking, caffeine intake, and strenuous physical
activity for at least 30 minutes before measurement.
Blood pressure was recorded in the sitting position
after a minimum of 5 minutes of rest, with the arm
supported at heart level. Two readings were
obtained at an interval of 2—5 minutes, and the
average of the two readings was considered for
analysis. Participants with systolic blood pressure
>140 mmHg and/or diastolic blood pressure >90
mmHg on both readings were considered to have
elevated blood pressure suggestive of hypertension
and were advised to undergo repeat evaluation for
confirmation according to standard clinical
guidelines.

Participants identified with elevated blood
pressure were interviewed regarding previous
diagnosis of hypertension, awareness of their blood
pressure status, current antihypertensive treatment,
medication adherence, and compliance with
recommended lifestyle modifications.

Study Variables
The primary outcome variables included:

*  Knowledge regarding hypertension.

* Awareness of hypertension and its
complications.

* Prevalence of previously undiagnosed
(hidden) hypertension detected through
opportunistic screening.

Secondary variables included treatment status,
medication adherence, and lifestyle modification
practices among known hypertensive participants.

Statistical Analysis

The collected data were entered into
Microsoft Excel and analysed using Statistical
Package for the Social Sciences (SPSS) version
26.0 (IBM Corp., Armonk, NY, USA). Descriptive
statistics were used to summarize the data.
Categorical variables were expressed as frequencies
and percentages, while continuous variables were
hypertension.

summarized using mean + standard deviation (SD).
Associations between categorical variables were
assessed using the Chi-square test or Fisher's exact
test, as appropriate. A p-value of <0.05 was
considered statistically significant.

Ethical Considerations

The study was approved by the
Institutional Ethics Committee of the tertiary care
teaching hospital before commencement of data
collection. Written informed consent was obtained
from all participants after explaining the purpose
and objectives of the study. Confidentiality and
anonymity of the participants were maintained
throughout the study. Medical interns found to have
elevated blood pressure were counselled regarding
lifestyle modification and referred to the
Department of General Medicine for further
evaluation and appropriate management.

Results Sociodemographic Characteristics of the
Study Participants

A total of 150 medical interns
participated in the study. The study population
comprised both male and female interns with a
mean age of approximately 23-24 years,
representing young healthcare  professionals
undergoing  compulsory  rotatory  residential
internship at the tertiary care teaching hospital. The
majority of participants had no previously
diagnosed chronic medical illness. Most interns
reported previous blood pressure measurement
during routine health check-ups; however, only a
small proportion had undergone regular blood
pressure monitoring.

Knowledge and Awareness Regarding Risk
Factors of Hypertension

Overall, the participants demonstrated
good knowledge regarding the common risk factors
for hypertension. Most interns correctly identified
obesity, excessive salt intake, sedentary lifestyle,
tobacco use, alcohol consumption, family history of
hypertension, psychological stress, and physical
inactivity as important contributors to elevated
blood pressure. However, knowledge gaps were
observed regarding the role of inadequate sleep,
occupational stress, and asymptomatic progression
of hypertension. A proportion of interns also
underestimated the contribution of unhealthy
dietary habits and obesity to the development of
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Figure 1 illustrates the level of awareness regarding the risk factors of hypertension among the study

participants.

Figure 1. Percentage of medical interns aware of
risk factors for hypertension (N = 150)
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Figure 2. Percentage of medical interns aware of
complications of hypertension (N = 150)
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Figure 3. Opportunistic screening and detection of hidden hypertension among medical interns (N = 150)
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The majority of medical interns correctly identified
stroke, myocardial infarction, chronic kidney
disease, and heart failure as major complications of
uncontrolled hypertension. Nevertheless, awareness
regarding hypertensive retinopathy, peripheral
vascular disease, and cognitive impairment was
comparatively lower. Although the overall level of
knowledge was satisfactory, gaps remained
regarding target organ damage associated with
prolonged uncontrolled hypertension.

Figure 2 presents the distribution of participants
according to their knowledge of the complications
of hypertension.

Detection of Hidden Hypertension Through
Opportunistic Screening

Blood pressure screening was performed for all
participating medical interns following standard
measurement protocols. Opportunistic screening
identified a number of interns with previously
undiagnosed elevated blood pressure, despite the
absence of symptoms. Among participants with
blood pressure readings suggestive of hypertension
(>140/90 mmHg), several were unaware of their
hypertensive status prior to screening. Among those
who reported a previous diagnosis of hypertension,
only a proportion were receiving antihypertensive

Regarding  Complications  of

medication regularly, while adherence to lifestyle

modification measures such as dietary salt
restriction, regular physical activity, weight
management, and stress reduction was found to be
suboptimal.

Figure 3 depicts the cascade of hypertension
detection, awareness, treatment, and adherence
among the study participants.

Summary of Key Findings

The present study demonstrates that although
medical interns possess relatively good theoretical
knowledge regarding hypertension, hidden
hypertension continues to exist even among
young healthcare professionals. Opportunistic
blood pressure screening proved to be an effective
strategy for identifying previously undiagnosed
cases, thereby highlighting missed opportunities for
early diagnosis. These findings emphasize that
medical knowledge alone does not necessarily
translate into regular health screening or optimal
preventive health behaviour.

The results support the incorporation of routine
opportunistic blood pressure screening during
internship, health education programmes, and
institutional wellness activities. Such measures can
facilitate early diagnosis, timely intervention,
improved treatment adherence, and adoption of
healthy lifestyle practices, ultimately reducing the
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long-term burden of cardiovascular disease among
future physicians.

II.  Discussion

The present study assessed the knowledge
and awareness regarding hypertension and
identified previously undiagnosed cases of
hypertension among medical interns through
opportunistic blood pressure screening in a tertiary
care teaching hospital. Medical interns, being future
physicians, are expected to possess adequate
knowledge regarding the prevention, diagnosis, and
management of hypertension. However, the
findings of the present study demonstrate that
although the overall level of awareness was
satisfactory, important gaps persist in the
understanding of certain risk factors, complications,
and personal health practices. More importantly,
opportunistic ~ screening identified previously
undiagnosed cases of hypertension, highlighting
that even medically trained young adults are not
exempt from this "silent killer."

Most participants correctly identified
obesity, excessive salt intake, physical inactivity,
tobacco use, alcohol consumption, family history,
and psychological stress as important risk factors
for  hypertension.  Nevertheless,  awareness
regarding relatively less recognized contributors
such as inadequate sleep, prolonged duty hours,
occupational stress, and sedentary behaviour was
comparatively lower. These findings indicate that
theoretical knowledge acquired during
undergraduate medical education does not always
translate into comprehensive understanding of all
modifiable risk factors or into healthy personal
lifestyle practices. Similar observations have been
reported in studies conducted among medical
students and healthcare professionals, where
adequate academic knowledge coexisted with poor
preventive health behaviours and infrequent
personal health screening.

The present study also found that medical
interns demonstrated good awareness regarding the
major complications of uncontrolled hypertension,
particularly stroke, myocardial infarction, chronic
kidney disease, and heart failure. However,
knowledge regarding hypertensive retinopathy,
peripheral vascular disease, and other target organ
damage was relatively limited. Comparable
findings have been reported from studies among
healthcare workers and university students, where
awareness was generally higher for cardiovascular
complications than for renal and ophthalmic
consequences of hypertension. This highlights the
need for strengthening educational interventions

emphasizing comprehensive target organ damage
associated with uncontrolled blood pressure.

A major strength of the present study was
the incorporation of opportunistic blood pressure
screening. Despite belonging to the healthcare
profession and possessing medical knowledge,
several interns were found to have elevated blood
pressure without prior awareness of their condition.
This finding underscores the asymptomatic nature
of hypertension and demonstrates that young
healthcare professionals are also vulnerable to
missed diagnosis. Internship is characterized by
long working hours, rotating shifts, academic
responsibilities, inadequate sleep, psychological
stress, irregular dietary habits, and reduced
opportunities for physical activity, all of which are
recognized contributors to elevated blood pressure
and future cardiovascular risk.

Among interns with previously diagnosed
hypertension, treatment adherence and compliance
with recommended lifestyle modifications were not
optimal. Similar observations have been reported in
previous studies demonstrating that awareness
alone is insufficient to ensure regular medication
use, dietary modification, physical activity, and
periodic blood pressure monitoring. Young
healthcare professionals frequently prioritize patient
care over their own health, resulting in delayed
diagnosis and inadequate self-care practices.

The findings of the present study support
the growing evidence that opportunistic blood
pressure screening is a simple, inexpensive, and
effective strategy for early identification of
hypertension. The

World Health Organization and India's
National Programme for Prevention and Control of
Noncommunicable Diseases (NP-NCD) advocate
routine blood pressure measurement at every
appropriate healthcare encounter to improve
hypertension detection and reduce cardiovascular
morbidity. Medical colleges provide an ideal setting
for implementing such screening initiatives because
they facilitate early diagnosis among future
healthcare  providers  while  simultaneously
reinforcing preventive health behaviour.

The present study has important public
health implications. Medical interns serve as future
physicians and role models for healthy living. Their
awareness, attitudes, and personal health practices
directly influence the quality of counselling they
provide to patients regarding hypertension
prevention and control. Therefore, integrating
periodic blood pressure screening, workplace
wellness programmes, stress management sessions,
lifestyle counselling, and regular health check-ups
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into internship training may improve both personal
health outcomes and professional practice.

The study has certain limitations. Being a
single-centre cross-sectional study, the findings may
not be generalizable to all medical colleges. Blood
pressure measurements were obtained during a
single screening session, and confirmation with
repeat measurements on separate occasions was
beyond the scope of the study. In addition, self-
reported information regarding lifestyle practices
and previous diagnosis may be subject to recall and
reporting bias. Nevertheless, the study provides
valuable evidence regarding hidden hypertension
among young healthcare professionals and
highlights the importance of opportunistic screening
in medical institutions.

Overall, the findings demonstrate that
medical knowledge alone does not guarantee early
diagnosis or optimal preventive health behaviour.
Routine opportunistic blood pressure screening
among medical interns can identify hidden
hypertension at an early stage and facilitate timely
counselling, lifestyle modification, and referral for
appropriate management. Institutional policies
promoting regular health screening and wellness
programmes should therefore be incorporated into
undergraduate medical training to reduce the future
burden of hypertension and cardiovascular disease.

III.  Conclusion

The present study demonstrated that
although medical interns possessed satisfactory
overall knowledge regarding hypertension,
important gaps remained in their understanding of
certain risk factors, target organ damage, and
preventive practices. More importantly,
opportunistic blood pressure screening identified
previously undiagnosed (hidden) hypertension
among a proportion of interns, highlighting that
even young healthcare professionals are vulnerable
to this asymptomatic yet potentially serious
condition.

The findings emphasize that medical
knowledge alone does not necessarily translate into
regular health screening or healthy lifestyle
practices. The detection of hidden hypertension
among future physicians underscores the
importance of promoting self-care and preventive
health behaviour within the medical profession.

Routine opportunistic blood pressure
screening in medical colleges is a simple, feasible,
and costeffective strategy for the early identification
of hypertension. Integrating periodic blood pressure
assessment, workplace wellness initiatives, lifestyle
counselling, stress management programmes, and
continuous medical education into internship

training can facilitate early diagnosis, improve
treatment adherence, and encourage healthier
lifestyles among medical interns.

Medical interns play a vital role as future
healthcare providers and advocates of preventive
medicine. Ensuring their own cardiovascular health
is essential for enhancing their credibility in patient
counselling and strengthening public health efforts
aimed at reducing the burden of noncommunicable
diseases. Institutional policies supporting regular
health screening and health promotion activities
should therefore be incorporated into routine
internship programmes.

In conclusion, opportunistic screening
among medical interns represents an effective
approach for detecting hidden hypertension and
preventing its long-term complications. Wider
implementation of routine blood pressure screening
in medical colleges and other educational
institutions may contribute substantially to the
early diagnosis, timely management, and
prevention of cardiovascular disease among young
adults.
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