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3. Abstract

Background: Digital (automated) and mercurycolumn sphygmo

manometerprovide comparable systolic blood pressure, but there is sign

ificant difference in

measurement of dia sto lic bloo d pre ssure. Mea
surement of diastolic blood pressurein digital (autom ated) device sh
ould need attention in interpretation.

Methodology: It is cross sectional study done on paramedical students.

Systolic pressure and diastolic blo od pressure is m

easured by digital (automated) and

mercury column sphygmom anom eter.

Results: Inourstudythereare250 subjects, Mean systo lic blood pressure (SB
P)is108x10.38 mmHg and mean diastolic blood pressure (DBP) is 70.9
2+07.40 mmHg by mercury column sphygmomanometer. Mean systo lic bloo
d pressure is109.90xt24.09mmHgandmeandiastolic blood pressure is 69.8

6+ 9.70 mmHg bydigital sphygmomanometer.
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Conclusion: Thisstudyhighlights key differences between manual and

digital blood pressure measurement methods. Systolic blood pressure (SBP)

readings did

notshowsignificantvariation by thetwo methods. Diastolic bloo d pressu re
(DBP)readingsrecord ed by digital sphygmomanometers were significant
ly differentfromthoseobtained by using manual sphygmomanometers.
Study by AnitaShrivastavet.alshowssimilarresult.Higherstandarddevia
tions in digitalreadings suggest greater variability, which may mpactthe ac

curacy of clinical diagnosis.

4. Keywords: Systo lic Blood Pressure (SBP), Diastolic Blood Pressure

(DB P), Digital (autom ated) device,Mercury column sphygmomanometer.

Introduction

Bloodpressure measurement is one of the vital parameter in diagn osis
andmaintainingdayto day clinical assessment of patients in wards of h

ospitalsa)yMercurycolumn sphygmomanometer is used more than 100

years. It is gold standard method for measurement of blood pressu
re, but now digitalsphygmomanometeris replacing it almost in eve

ry clinic and wards @ TheMinamataConventiononMercuryis a global tre

aty adopted in 2013 and enteringintoforcein 2017,aims to protect huma
n health and the environment frommercuryemissionsand releases by
regulating the entire lifecycle of mercury,includingits supply, trade, u
se, emissions, releases, storage, and wastemanagement 3yBy2021,
European commission band sale of device containingmercury.i4)ln India,
it is banned in 2020 by treaty signed in minamataconvention .)A
ccuracy of device Iin measurement of blood pressure Iisquestiona
ble. Wewantedtocheck theaccuracy of digital device with comparisonof
standardmercury column sphygmomanometer. So, we compare readings
of digitalvsmercurycolumnsphygmomanometer and determine any variat

ion in its rec ord ings.
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Hyp ertensionhassincelongbeenknownasthesilentkiller,inthemodern wo
rld ofincreasingnon-communic abledisease. Accurate reading of blood
pressure notonlyisanimportant parameter as vital recording but also cru
cial for diagnosinghypertension ). Very limited studies are available con
cerning accuracy andreliability of digital (autom ated) Blood pressure sph

ygmomanometer.

Methods

Across-sectionalstudywasclonein 250 healthy paramedical students. In
formedconsentwastaken and procedure is explained before measurem
ent of blood pressure.Blood pressure is recorded on dominant hand w
ith help of mercurycolumnanddigital sphygmomanometer. Three readin
g were recorded by bothmercurycolumn and digital sphygmom anom eter
in sitting position with interv al of

Iminute.Mean and standard deviation of Systolic blood pressure (SBP)
andDiastolicblood pressure (DBP) were compared between mercury an

d digitalsphygmomanom eter for any variations.

Datawas analysed using IBM SPSS 23. P value of <O.5was considered significan

t.

Inclusion criteria: Su bjec twith in the age group 18 to 25 years with no histo

ry of any dise ase.

Exclusion criteria: Subject with a history of hypertension, cardiac disea

ses,endocrinedisord er, ob esity,andrenaldiseasesareexcluded from the

study.

Results

Inourstudy,there are 83 males and 167 fem ales. Mean systo lic blood pressu
reis(SBP)108.68+£10.38 mm Hg and Mean diastolic blood pressure (DBP) is
7092 x7.40mmHgby mercury column sphygmomanometer respectively. M
ean systolicbloodpressure(SBP)is109.90x24.09 mm Hg and mean dia

stolic bloo d pressure(DBP)is69.86+9.20mm Hg by digital sphygmom an
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om eter. Difference betweenmean systolic blood pressure (SBP) and dia

stolic blood pressure (DBP) is
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recordedamongtwodevices was not statistically significant. Table 1 prese

nts acomparison of blood pressure measurements using manual and digita

| metho ds.

Forsystolic blood pressure (SBP),the manual method recorded a mean of 108.
68

+10.38 mmHg, while the digital method showed a slig htly higher mean of 109.90
+ 24.09 mmHg, indicatinggreater variability in the digital readings. For diasto lic

blood pressure (DBP), the manual method had a mean of 70.92 £+ 740 mmHg a
S

comparedto 69 .86 9.20 mmHg for the digital method. The standard devia
tionsasso ciated with the digital method suggest high- variation in its
recordingswhereasthemanual method provided more stable and reliable
values for both SBPandDBP. Table 2 presents a paired sample test com
paring systolic blood pressure(SBP)anddiastolicblood pressure (DBP) me
asurements, obtained usingmanualanddigitalmethods,alongwith a reliab
ility assessmentusing Cronbach'sAlpha.Forsystolicblood pressure (SBP
), the mean difference between manualanddigitalreadingswas -1.22 mm
Hg with a standard deviation of 23.15 and astandarderrorofl.46. The p-

value of 0.40 indicates that the difference is notstatistically significant.

Incontrast,for diastolic blood pressure (DBP), the mean difference was
1.06 mmHg ,withastandarddeviationof8.26 and astandard errorof 0.52. Th
ep-valueof0.04indic ates a statistically significant difference (p < 0.05) b
etween manualanddigitaldiastolic bloodpressure (DBP) measurements.
Th e significance of thep-valuesuggestsinconsistency between the two

methods for diastolic blood pressure (DBP)readings.

However,theCronbach's Alpha value of 0.603 reflects moderate relia
bility, suggestingvariability betweenthetwo methods and indicating that
the internalconsistencyisnotvery strong. Overall, the moderate Cronbach
's Alpha value of 0.603indicatesthat the reliability of the measurements
iIs acceptable but notoptimal. While the systolic blood pressure (SB
P) readings do not differ
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sig nific antly betweenmanual and digital meth ods, the diastolic blo od
pressure (DBP)valuesshowasignificantdifference,highlighting the need for
cautionwheninterpretingmeasurements obtained using digital devic
es. This wvariabilityunderscorestheimportanceofstandardizingdigitalm

ethod s to improv e reliability, especially in clinical and research settings.

Discussion

Inourstudy,we choose healthy volunteers with almost similar age. So th
at noconfoundingfactorsinfluenceresult. Thefindingsof this study indica
te that whilebothmanualanddigital sphygmomanom eters provide compara
ble systolic blood pressure(SBP)readings,but there is a significant diffe
rence in diastolic blood pressure(DBP)values,withdigitaldevices showing
grea ter v aria bility. Study donebyAshaShekharetalshowsthat diastolic
blood pressure (DBP)reading betweenaneroidanddigitalshowssignificant
difference (7). This study finding is similartoourstudy.This highlights the
need for caution when relying on digital BPmeasurements, particula
rlyinclinicalsettings where precise readings are crucialfordiagnosing and

managing hypertension.

Theobservedvariabilityindigital BP measurements could be attributed to
sev eralfactors,includingdevice calibration, cuff positioning, and indiv
idual subjectvariability.Digitalsphygmomanometersrelyon oscillom etric m
ethods,which maybeinfluencedbyarm movement, pulse pressure variab
ility, and device algorith mdifferen ces. Oscillom etric apparatus translate a
rterial pressure in oscillometric waveand with system build algorithm displa
y reading (8).In contrast, the mercury

columnsphygmomanom eter, when used correctly, provides more stable readin
gs

duetoitsdirectauscultatory method. The study’ s moderate Cronbach’ s
Alphavalue(0.603)suggeststhatwhile digital devices are fairly reliable, th
ey are notoptimalintermsof consistency when compared to manual me

th ods. Given theincreasing use of digital sphygmomanom eters in hea
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Ithcare settings, efforts

292



Journal of Cardiovascular Disease Research
ISSN: 0975-3583,0976-2833 VOL 16, ISSUE 5, 2025

shouldbemade to improve their standardization and calibration to min

imize variability.

Additionally,thesignificantdifference in diastolic blood pressure (DBP) va
luesraisesconcernsabouttheaccuracy of digital sphygmomanometers in d
lagnosingconditionslikeisolated diastolichyp ertension. If digitaldevices u
nderestimate oroverestimatediastolicblood pressure (DBP), it could lead
to misdiagnosis andinappropriatetreatmentdecisions.Futureresearch sho
uld focus on larger sample sizes, inclusionof hyp erten sive su bjects,andeva
luating differentbrands of digitalsphygmomanometersto determine if va
ria bility is device -spe cific. Moreo ver,studiesincorporating ambulatory
blood pressure monitoring (ABPM) couldprovideamore comprehensive

assessment of blood pressure(BP) measurementaccuracy overtime.
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Table1: Mean Blood Pressure Measurements Using Manual & Digital Methods

Blood pressure M% Std.Deviation

Manual
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Average 108.68 250 10.38 0.66
SBP
Average
70.92 250 7.40 0.47

DBP
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Average 109.90 | 250 24.09 1.52

SBP
Digital

Average

DBP

69.86 250 9.20 0.58

Avg. SBP (Systolic Blood Pressure)

Avg. DBP (Diastolic Blood Pressure)

Figure 1. Comparison of Systolic Blood Pressure (SBP) And Diastolic Blood

Pressure (DBP) Measurement Using Manual And Digital Devices
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Table 2: Paired Comparison of Manual and Digital Blood Pressure Measurements

with Reliability Analysis

Paired Samples Test

Reliability

statistics

Paired Differences

Std.
Std. p Value | Cronbach's Alpha
Mean Error
Deviation
Mean
AVG
Manual
SBP -
Pair 1 -1.22 23.15 1.46 0.40
AVG
Digital
SBP
0.603
AVG
Manual
DBP -
Pair 2 1.06 8.26 0.52 0.04~
AVG
Digital

DBP
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