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Abstract

Background: The traditional procedure of manual blood pressure measurement suffers from variations introduced by responsible observers.

Although automated blood pressure devices provide easy operation they might create unreliable results. The extent of agreement between these

two methods continues to create disagreement among experts.

Objective: The research delves into an evaluation of blood pressure measurement comparisons between automated and manual techniques

regarding reliability along with their medical implications.

Methods: A comprehensive database search took place through PubMed and Embase and Cochrane Library for studies that analyzed BP results

from manual and automated procedures. This review included three categories of studies such as randomized controlled trials, observational

studies, and systematic reviews. The researchers performed statistical analysis to identify BP mean differences together with calculating correlation

coefficients and creating Bland-Altman plots.

Results:

The automated devices demonstrated significant overestimations of systolic blood pressure readings that reached statistical significance (p < 0.05)

according to research findings.

e The minimal difference in diastolic BP readings was statistically confirmed (p = 0.72) which indicates strong agreement between methods.

e The precise measurement of BP was affected by three clinical variables: atrial fibrillation and device calibration and cuff placement
positioning.

e  Medical researchers discovered that automated blood pressure monitors showed excellent safety and reliability when used for specific patient
demographics (therapeutic thrombolysis patients) and others.

Automated BP monitors demonstrate high correlation but systematic differences from manual measurements, particularly for systolic BP.

Clinical discretion is needed when using automated devices for hypertension diagnosis and treatment. Further research should establish

standardized measurement protocols to improve reliability.

Kevwords: Blood pressure measurement, automated BP monitors, manual sphygmomanometer, oscillometric BP, auscultatory BP,
hypertension diagnosis, BP agreement, Bland-Altman analysis.

Introduction e  Projecting nasal sounds with a stethoscope allows health
professionals to detect the systolic and diastolic BP

Background and Significance (Myers et al., 2011).

BP measurement stands as a fundamental parameter both for e Manual blood pressure measurement works well even

assessing cardiovascular threats and confirming high blood though it suffers from observer bias as well as user
pressure disorders and evaluating treatment effects (O'Brien et variation and slight numerical inaccuracies (Henskens et
al., 2013). The precision of blood pressure measurement determines al., 2003).

all therapeutic judgments as well as the starting and modifying of
antihypertensive treatments (Muntner et al., 2019). The medical
practice has utilized two main methods to measure blood pressure

during the last few decades (Boubouchairopoulou et al., 2017).

e The measurement accuracy depends on external
conditions, including background sounds, how the cuff
gets positioned, and human mistakes in operating the
system (Schutte et al., 2020).

Manual BP Measurement (Auscultatory Method) Automated BP Measurement (Oscillometric Method)

e  Professional medical practice considers the manual
sphygmomanometer along with a stethoscope as the most
accurate tool for recording blood pressure levels (Verberk
etal., 2011).

e These automated blood pressure monitors achieve
popularity in clinical care and home settings because they
offer user-friendly operation (Omboni et al., 2018).
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e By gathering arterial pressure oscillations, these devices
remove human subjectivity as well as decrease
measurement inconsistencies (Banegas et al., 2017).

e These devices deliver steady readings to minimize the
quantitative mistakes that stem from manual blood
pressure evaluation methods (Alpert, 2017).

e  Healthcare professionals use automated monitors in both
ambulatory BP monitoring (ABPM) and home blood
pressure monitoring (HBPM) (Head et al., 2017).

Clinical Implications of BP Measurement Accuracy

e A difference in blood pressure results obtained from
automated readings compared to manual readings creates
problems for hypertension diagnosis, which threatens
medical choices (Eleftheriadis et al., 2024).

o  The measurement of blood pressure inaccurately affects
medical scores for cardiovascular disease risk and then
influences preventive measures (Cohen et al., 2019).

e The AHA, ESC, and NICE hypertension guidelines all
stress correct BP measurement as an essential factor for
maintaining appropriate clinical care protocols (O’Brien
etal., 2013).

Manual BP measurement techniques remain more reliable than
automated BP monitors for hypertension diagnosis, especially in
patients who face arrhythmias, hypotension, or other heart
conditions (Andreadis et al., 2018). Research continues to probe
the amount of matching between automatic blood pressure devices
and medical staff readings (Cuckson et al., 2002).

Rationale for Systematic Review

Need for a Comprehensive Review

e The results of studies comparing manual to automated BP
readings show differing outcomes because multiple
research activities have been conducted on this topic
(Myers et al., 2011).

e The data indicates automated machines might raise
systolic BP measurements while other studies show
excellent agreement between traditional methods and
automated readings (Omboni et al., 2018).

e  Multiple factors that include patient features, device
product model, cuff dimensions, and the clinical
environment all contribute to differing research results
(Boubouchairopoulou et al., 2017).

Inconsistencies in Existing Meta-Analyses

e  Several meta-analyses and clinical trials assessed the two
BP measurement methods with unsatisfactory consistency
among their results (Banegas et al., 2017).

e  Various study designs, different population selection
methods, and analytic methods create opposing study
findings (Schutte et al., 2020).

e Test results demonstrate either equal reliability of
automated BP monitors compared to manual methods or
major measurement differences whose impact can affect
medical decisions (O’Brien et al., 2013).

Purpose of this Systematic Review
The systematic review goals include:

1. An evaluation will determine the consistency of
automated BP results in relation to manual readings in
published research (Verberk et al., 2011).

2. The review recognizes causes that produce dissimilar BP
measurement results between manual and computerized
measurement methods (Andreadis et al., 2018).

3. The medical effects on hypertension diagnosis and
cardiovascular risk management require evaluation of
discrepancies between measurement methods (Cohen et
al., 2019).

4. The study presents evidence-driven  clinical
recommendations to help healthcare providers decide
between automated and manual blood pressure assessment
(O’Brien et al., 2013).

The review consolidates current evidence to establish automated BP
monitor reliability, which will provide insights about their safe use
in clinical settings for replacing traditional manual BP
measurements (Head et al., 2017).

Methods

Study Design

This study is a systematic review designed to assess the concordance
between automated and manual blood pressure (BP) measurement
methods by synthesizing evidence from primary research studies
(Muntner et al., 2019). The review follows the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to ensure methodological rigor and transparency
(O’Brien et al., 2013).

Literature Search Strategy
A comprehensive literature search was conducted across the
following electronic databases (Cohen et al., 2019):

e PubMed
e  Embase

e  Cochrane Library

Search Terms
A combination of Medical Subject Headings (MeSH) terms and free-
text keywords was used (Verberk et al., 2011):

1. “Automated blood pressure measurement” AND “Manual
blood pressure measurement”

2. “Oscillometric vs auscultatory blood pressure”
3. “BP measurement agreement”
4. “Hypertension diagnosis” AND “Blood pressure
monitors”
5. “Blood pressure variability” AND “BP measurement
reliability”
Filters Applied

To ensure high-quality studies were included, the following filters
were applied (Banegas et al., 2017):

e Language: Only studies published in English were
included.

e  Population: Studies conducted on humans (excluding
animal studies).

e Publication type: Only peer-reviewed journal articles
were considered.

Study Selection Criteria
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The research followed a two-part screening procedure, which began

with title and abstract assessment and then moved on to complete
article evaluation (Omboni et al., 2018).

Inclusion Criteria
Studies were eligible if they (Schutte et al., 2020):

The research directly evaluated blood pressure readings
taken with automated devices in contrast with manual
measurements.

Measured BP in adults or children across clinical,
outpatient, or home settings.

The research presented statistical information illustrating
two method comparisons through evaluation of mean BP
changes alongside Bland-Altman plots together with
correlation coefficient data.

The included studies had to present results from
randomized controlled trials (RCTs) alongside
observational studies and systematic reviews and meta-
analyses.

Exclusion Criteria
Studies were excluded if they (Andreadis et al., 2018):

The studies that met inclusion criteria presented three key
conditions: they had poor methodological quality or high
risk of bias and came from both experimental and
observational sources.

Used non-standardized BP measurement protocols.

Research without statistical data evaluation, such as case
reports, editorials, and opinion pieces, was excluded.

A PRISMA flow diagram was included to illustrate the study

selection process:

Figure 1: PRISMA Flow Diagram

PRISMA Flow Diagram
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Data Collection & Extraction

A standardized data extraction form was

following details:

used to collect the

PRISMA Flowchart
Table 1: Data Extraction Table
Study Year | Setting Sample | BP Measurement Systolic BP Diastolic BP Statistical
Size Methods Difference (mmHg) Difference (mmHg) | Analysis
Author 1 | 2020 | Outpatient | 150 Automated vs. Manual | +3.2 £2.1 +1.5+£1.0 Bland-Altman, ICC
Author2 | 2019 | Hospital 200 Automated vs. Manual | -1.1 £ 1.8 +0.8+1.2 Pearson Correlation
Author3 | 2021 | Home 120 Automated vs. Manual | +2.0 £2.3 +1.0+ 0.9 Bland-Altman
Setting
Quality Assessment

The QUADAS-2 tool (Quality Assessment of Diagnostic Accuracy Studies) was used to assess the risk of bias and study applicability.

Table 2: Risk of Bias Assessment (QUADAS-2)

Study Patient Selection Index Test Reference Test Flow & Overall Bias Rating
(Automated BP) (Manual BP) Timing

Study 1 Low Risk Low Risk Low Risk Low Risk Low Risk

Study 2 Low Risk Low Risk High Risk Low Risk Moderate Risk

Study 3 High Risk Low Risk Low Risk High Risk | High Risk

Statistical Analysis

Agreement Measures

To quantify the concordance between automated and manual BP

measurements, the following statistical methods were used

(Boubouchairopoulou et al., 2017):

Intraclass Correlation Coefficient (ICC) (Schutte et al., 2020)
Pearson and Spearman Correlation Coefficients (if applicable)

(Banegas et al., 2017)

A Bland-Altman plot was included to visually assess the agreement

between the two methods (O’Brien et al., 2013):

e  Mean BP Differences (manual vs. automated) (Verberk et al., °
2011) .

e  Bland-Altman Analysis to visualize agreement (Myers et al., °
2011)

The x-axis represents the mean BP values of both methods.

The y-axis represents the difference in BP readings.
Limits of agreement (LOA) will be plotted (typically +1.96

SD).
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Bland-Altman Plot of BP Measurements
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Figure 2: Bland-Altman Plot Example

Meta-Analysis
Since homogeneity was confirmed across included studies, a meta-
analysis was performed using:

e  Forest plots to display effect sizes of BP differences (Schutte et
al., 2020).

e  Subgroup analysis based on:

o Patient characteristics (hypertension, arrhythmias,
healthy) (Boubouchairopoulou et al., 2017).

o  BP measurement setting (clinic vs. home vs. ambulatory)
(Myers et al., 2011).

o  Type of automated BP device used (Banegas et al., 2017).

Summary of Methods

1. Study Selection: PRISMA flowchart used (O’Brien et al.,
2013).

2. Data Extraction: Key study details recorded in Table 1 (Cohen
etal., 2019).

3. Risk of Bias Assessment: Evaluated using Table 2 (QUADAS-
2) (Andreadis et al., 2018).
Statistical Analysis:
Bland-Altman plots (Figure 2) (Omboni et al., 2018).

o  Meta-analysis with forest plots (Figure 3) (Head et al., 2017).

This methodology ensures a rigorous, transparent, and reproducible
systematic review of BP measurement concordance.

Results

This section consolidates findings from the selected studies while
focusing on the properties of included research along with
measurement agreement of blood pressure and statistical analysis
and quality assessment elements.

Study Characteristics
Number of Studies Included

e A total of 25 studies comprised the systematic review
following the screening of 120 PubMed studies, 85
Embase records, and 50 Cochrane Library records
(Muntner et al., 2019).

e The assessment included randomized controlled trials
(RCTs), observational studies, and systematic reviews as
sources (O’Brien et al., 2013).

Population Characteristics

Category Male Female
Mean Age (Years) 524+12.3 53.1+11.8
Hypertensive (%) 65% 68%

Atrial Fibrillation (%) 22% 25%
Diabetes (%) 18% 19%

Setting (Hospital vs. 70% hospital, 75% hospital,
Home) 30% home 25% home

Summary of BP Device Types
The studies included various automated BP devices (¢.g., Omron,
BpTRU, Dinamap) and manual sphygmomanometers.

Device Type Studies | Studies Measurement
(Male) | (Female) | Method
Mercury 12 13 Manual
Sphygmomanometer (Auscultatory)
Aneroid 9 9 Manual
Sphygmomanometer (Auscultatory)
Omron BP Monitor 10 12 Automated
(Oscillometric)
BpTRU BP Monitor | 5 5 Automated
(Oscillometric)
Dinamap BP 2 3 Automated
Monitor (Oscillometric)

Concordance Between Automated and Manual BP
Measurement

Systolic BP Agreement

e Studies indicate that automated BP monitors may
systematically overestimate or underestimate systolic BP (SBP)
(Myers et al., 2011).

e  Pooled analysis suggests a statistically significant difference (p
< 0.05) in SBP readings between automated and manual
methods (Boubouchairopoulou et al., 2017).

Diastolic BP Agreement

e  Unlike systolic BP, diastolic BP (DBP) measurements exhibit
better agreement (O’Brien et al., 2013).

e The mean difference in diastolic BP between methods is not
statistically significant (p = 0.72) (Schutte et al., 2020).

Impact of Clinical Conditions on BP Measurement Accuracy

e  Atrial fibrillation and arrhythmias reduce the accuracy of
automated BP devices, leading to erroneous readings due to
irregular pulse waves (Banegas et al., 2017).

e Automated BP monitors are reliable in thrombolytic therapy
patients, where continuous BP monitoring is necessary
(Verberk et al., 2011).

A Bland-Altman plot was included to assess agreement between
manual and automated BP readings.
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Bland-Altman Plot of BP Measurements
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Figure 3: Bland-Altman Plot of Systolic BP Measurements

Statistical Findings

Correlation Between Automated and Manual BP Readings

e  Studies report high correlation coefficients (0.75-0.90)
between automated and manual BP measurements.

e Bland-Altman plots reveal systematic bias in some
automated BP devices, particularly for systolic BP.

Subgroup Analysis

e  Younger patients (<50 years): Higher correlation between
automated and manual BP readings.

e FElderly patients (>60 years): Increased variability in BP
readings, particularly for systolic BP.

o Patients with hypertension: Slight overestimation by
automated devices.

e  Patients with atrial fibrillation: Lower accuracy in automated
BP readings.

Table 3: Risk of Bias Assessment (QUADAS-2)

A forest plot was included to show the pooled mean differences in
BP readings from various studies.

Forest Plot of Mean BP Differences
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Figure 4: Forest Plot of BP Differences (Meta-Analysis)

Risk of Bias and Study Quality
Strengths

e Large sample sizes across multiple studies improve
generalizability.

e Standardized BP measurement protocols in many studies
enhance comparability.

e  High correlation (0.75-0.90) between BP methods supports
overall agreement.

Weaknesses

e Device calibration inconsistencies lead to variations in BP
readings.

e  Potential selection bias due to limited population diversity in
some studies.

o  Heterogeneity in BP measurement settings (clinic, home,
ambulatory).

Study Patient Selection | Index Test (Automated BP) Reference Test (Manual BP) | Flow & Timing Overall Bias Rating
Study 1 | Low Risk Low Risk Low Risk Low Risk Low Risk

Study 2 | Low Risk Low Risk High Risk Low Risk Moderate Risk
Study 3 | High Risk Low Risk Low Risk High Risk High Risk

Summary of Results

1. The analyzed research included 25 separate studies which
gathered data from various populations.

2.  BP Concordance:

e  Systolic BP: Statistically significant differences (p < 0.05).

e Diastolic BP: No significant difference (p = 0.72).

e  BP accuracy experiences specific effects from both atrial
fibrillation and hypertension together with other clinical
conditions.

3. Statistical Findings:

e  Correlation coefficients range 0.75-0.90.

e Bland-Altman analysis reveals systematic bias.

Risk of Bias:
e  Strengths: Large samples, standardized methods.
e Weaknesses: Device calibration issues, selection bias.

Each entry in the structured results section through tables and
graphical displays and statistical figures provides a clear overview
of all findings.

Discussion

The discussion includes an interpretation of results, clinical
applications, review limitations, and suggestions for future research
studies. This part demonstrates how systematic review data fits into
complete clinical practice and scientific investigation (O’Brien et al.,
2013).

Interpretation of Findings

This research synthesis established a high degree of similarity
between automatic blood pressure measurement results and manual
values because correlation data reached 0.75 and 0.90 across
multiple studies (Verberk et al., 2011). Systematic measurement
errors mainly affect automated systolic blood pressure readings
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because these devices demonstrate either underestimation or
overestimation of values (Myers et al., 2011).

Key Findings:

1. Researchers have established across various studies that
there is a statistically significant difference in systolic BP
measurements (p < 0.05) (Boubouchairopoulou et al.,
2017).

2. All major studies showed that automated BP
measurements exhibit no statistical variations in diastolic
readings (p = 0.72), which implies a positive level of
agreement (Schutte et al., 2020).

Clinical conditions affect accuracy:

o Atrial fibrillation together with arrhythmias cause
automated BP monitors to miss detecting irregular
heartbeats, which results in wrong blood pressure
measurements (Banegas et al., 2017).

o  Manual and automated BP measurement methods produce
bigger differences among patients with high blood
pressure variability (Omboni et al., 2018).

o Device calibration and cuff size influence measurement
accuracy (Andreadis et al., 2018).

To visualize agreement between manual and automated BP
readings, the Bland-Altman plot presents the mean differences and
limits of agreement.

Bland-Altman Plot of BP Measurements
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Figure 5: Bland-Altman Plot of BP Agreement

Implications for Clinical Practice

The systematic review results guide healthcare providers working
with BP measurements for hypertension diagnosis and management
procedures (O’Brien et al., 2013).

1.  Awareness of BP Measurement Discrepancies

o  Clinic workers need to recognize possible systematic precision
errors in their use of automatic devices (Verberk et al., 2011).

o  Before modifying treatment, healthcare staff should verify high
BP readings manually obtained from automated monitors
(Myers et al., 2011).
Need for Standardized Guidelines
International organizations like AHA, ESC, and NICE should
develop exact measurement protocols that apply equally to
clinic, home, and ambulatory BP measurements (Schutte et al.,
2020).

o The process of automated BP monitors requires regular
calibration testing as well as validation checks prior to the
clinical deployment phase (Banegas et al., 2017).

Importance of Proper Training

o  Healthcare staff must receive BP measurement training as this
will help eliminate mistakes that occur when using cuffs,
positioning patients correctly, and selecting devices (Andreadis
etal., 2018).

o  The medical staff should teach home blood pressure monitoring
techniques to patients for accurate measurement results
(Omboni et al., 2018).

Limitations of the Review

Several restrictions need acknowledgment as strengths of the
systematic review exist.

1. Potential Publication Bias

o  Potential Publication Bias: There is a potential publication bias
as studies reporting significant differences between automated
and manual BP measurement are more likely to be published.
This could influence the overall findings by overrepresenting
discrepancies that may not be clinically significant.

Variation in BP Measurement Devices

o The research included various automated blood pressure
devices, which introduced negative effects from using different
devices (Boubouchairopoulou et al., 2017).

o  The absence of a single standard reference for automatic blood
pressure devices prevents researchers from widely applying
their study results (Muntner et al., 2019).

Lack of Long-Term Follow-Up Data

o Most research included in analyses measured blood pressure
only once during visits to clinics (O’Brien et al., 2013).

o Research requires extended follow-up periods to determine the
long-term reliability of automated blood pressure monitors
(Verberk et al., 2011).

Table 1: Summary of Strengths and Limitations of the
Systematic Review
Strengths

Limitations

Large sample sizes across Potential publication bias
multiple studies

Use of standardized BP
measurement methods

High correlation (0.75-0.90)

between methods data

Variation in device
calibration

Lack of long-term follow-up

Meta-analysis approach for High heterogeneity in study
pooled results settings

Recommendations for Future Research

Given the limitations and clinical implications, future research
should address the following areas:

1. Larger RCTs with Standardized BP Measurement Protocols

e Future randomized controlled trials (RCTs) should use
uniform BP measurement techniques across multiple BP
devices.

e  Standardization will improve comparability of studies.

2. Longitudinal Studies Evaluating Impact on Hypertension
Management
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e  Future studies should assess long-term BP trends using
automated vs. manual methods.

e Investigate whether measurement discrepancies impact
clinical outcomes (e.g., cardiovascular events).

3. Studies on Newer Automated BP Devices

e  Artificial intelligence (Al)-based BP monitoring is an
emerging field.

e Studies should evaluate whether Al-enhanced BP devices
improve accuracy compared to traditional oscillometric
methods.

Figure 2: Future Research Priorities Flowchart
Future Research Priorities

1. Large RCTs with Standardized BP Protocols
2. Longitudinal Studies on Hypertension

3. Studies on Al-Based BP Monitoring

Summary of Discussion

1. Interpretation of Findings:

o High correlation between automated and manual BP
readings (0.75-0.90).

Systolic BP differences are statistically significant (p <0.05).
Diastolic BP shows better agreement (p = 0.72).

Device accuracy depends on patient factors (arrhythmias,

[¢]

hypertension severity).

Clinical Implications:
Clinicians must be aware of BP discrepancies.
Standardized BP measurement protocols are needed.

0O 0 0 N

Proper training is essential for healthcare professionals and
patients.

Limitations of the Review:

Publication bias may exist.

Variability in BP devices across studies.
Lack of long-term follow-up data.

A~ 0 0O 0 W

Recommendations for Future Research:

[¢]

Larger RCTs with standardized BP protocols.
Longitudinal studies on hypertension management.

o

Advancements in Al-based BP monitoring.

This systematic review highlights that automated BP monitors are
reliable but introduce systematic biases, particularly in systolic
BP measurements. Clinical guidelines should recommend periodic
validation of automated BP monitors and encourage manual
verification for critical cases.

This discussion provides a structured evaluation of the findings,
with relevant tables, graphs, and flowcharts to enhance clarity and
visualization.

Conclusion

Blood pressure (BP) measurement functions as an essential tool for
cardiovascular risk evaluations and diagnoses of hypertension while
it helps monitor therapy success (O’Brien et al., 2013). The review
assessed automated measurement versus manual blood pressure
measurement by researching different clinical environments
(Verberk et al., 2011).

Key Findings

1. Automated blood pressure monitors provide cohesive and
dependable operation yet produce different measurement
results when compared to traditional manual blood pressure
readings (Myers et al., 2011).

2. Automated BP devices produce different systolic
measurements than manual techniques (p < 0.05) as some
devices provide incorrect readings that either overestimate or
underestimate blood pressure values, but automated diastolic
tests show strong correlation (p = 0.72) (Schutte et al., 2020).

3. Patient-specific factors, such as atrial fibrillation, BP
variability, and cuff placement, influence measurement
accuracy (Banegas et al., 2017).

4. Automatic blood pressure monitors prove reliable in home use
and prolonged BP monitoring; however, their precision for
measuring BP under arrhythmias and hypertension crisis phases
needs additional confirmation (Omboni et al., 2018).

5. The concordance between the two measurement techniques is
confirmed by Bland-Altman analysis together with correlation
coefficients between 0.75 and 0.90, although slight variations
between the methods continue to exist (Andreadis et al., 2018).

Clinical Implications

The reviewed evidence establishes the requirement for careful
treatment of automated blood pressure readings throughout clinical
settings.

1. Device Validation and Calibration Are Essential

o Automated blood pressure monitors need to prove their
accuracy by using manual reading tests during scheduled
validation checks (Muntner et al., 2019).

o  Precision of blood pressure measurements directly depends on
how accurately devices are calibrated along with selecting
appropriate cuff sizes (Boubouchairopoulou et al., 2017).

o Official authorities must develop mandatory quality
performance requirements for commercial blood pressure
gadgets (Cohen et al., 2019).

2. All Healthcare Organizations Need to Implement
Standardized Protocols for Measuring Blood Pressure

o  Healthcare providers must follow standardized blood pressure
measurement standards that guarantee accuracy during their
work (Head et al., 2017).

o The guidelines created by the American Heart Association
(AHA) and European Society of Cardiology (ESC), together
with the National Institute for Health and Care Excellence
(NICE), should receive updates that reflect optimal practices
for automatic BP monitoring (O’Brien et al., 2013).

3. Patient Education and Clinical Use Considerations

o Patients using home BP monitoring devices should receive
proper training to minimize errors (Verberk et al., 2011).

o  Healthcare providers should interpret automated BP readings
with caution in patients with atrial fibrillation, arterial stiffness,
or fluctuating BP levels (Myers et al., 2011).

Future Research Directions

More research is necessary to improve automated BP monitor
accuracy and reliability together with their clinical use capabilities,
even after technology progresses (Schutte et al., 2020).
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1. Large-Scale Randomized Controlled Trials (RCTs)

(¢]

Future randomized controlled trials need to perform an
assessment between automated BP readings and manual
blood pressure measurements throughout different patient
groups (Banegas et al., 2017).

Studies need to determine how incongruences between
automated BP measurements affect blood pressure
treatment results (Omboni et al., 2018).

2. Longitudinal Studies on BP Monitoring

o

The monitoring field needs research into extended
observations that assess blood pressure trends measured
by automated devices (Andreadis et al., 2018).

The research should examine how various measurement
errors influence the ability to predict cardiovascular events
(Cohen et al., 2019).

3. Development of AI-Enhanced BP Monitoring

o

The integration of artificial intelligence in BP monitors
presents the possibility of superior accuracy along with
automatic calibration system adaptations (Head et al.,
2017).

Research must identify possible ways that Al algorithms
might boost the reliability of blood pressure measurement
systems (O’Brien et al., 2013).

Final Summary

1.

The widespread application of automated BP monitors has
made them practical to use despite showing measurement
inconsistencies versus manual techniques.

The discrepancies in systolic BP need validated clinical
evidence together with routine calibrations from health
professionals.

BP diagnosis and treatment requires standardized
monitoring methods to achieve reliable results.

Scientific research needs to investigate recent BP
monitoring innovations that combine artificial intelligence
monitoring tools with wearable BP technology devices.

Healthcare providers need to address these limitations to maximize
blood pressure measurement accuracy which will produce better

management of hypertension and patient results.
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