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3. Abstract 

 

Background: D igita l ( a u to m a ted ) a n d m ercu ry c olu m n sph yg m o 

m a n o m e te r p ro vid e com p ara b le systolic blo od pre ssure , b u t th ere is sign 

ifica n t d iffere nc e in 

m ea su re m e n t o f dia sto lic bloo d pre ssu re . M e a 

su re m en t of dia stolic b lo od p re ssu re in d ig ita l (a u tom a te d) d ev ic e sh 

ou ld n e ed a tte n tio n in in te rp reta tio n . 

Methodology: It is c ro ss se ction a l stu dy do n e on pa ra m e dica l stu d en ts. 

Systo lic p re ssu re a n d dia sto lic blo od pressu re is m 

ea su re d b y digita l (a u to m a te d) a n d 

m erc u ry c olu m n sph yg m om a n om eter. 

Results: In o u r stu dy th ere a re 2 50 su b jec ts, M e a n systo lic b lo od pressu re (S B 

P ) is 1 08 ± 10 .3 8 m m H g  a n d  m ea n  d ia stolic  b lood  pressu re  (D B P )  is  7 0 .9 

2 ± 07 . 40 m m Hg by m erc ury c olu m n sp h ygm om a n om ete r. M e a n systo lic bloo 

d p re ssu re is 1 09 .90 ± 2 4 .0 9 m m H g a n d m ea n d ia stolic b lo od p ressu re is 6 9 .8 

6 ± 9 .7 0 m m H g b y d igita l sph yg m o m a n o m e ter. 



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

 

287 

 

Conclusion: T h is stu d y h ig h lig h ts  ke y  diffe re n ce s b etw ee n  m a n u a l  a n d  

digita l b lood pressu re m ea su rem en t m e th ods. S ysto lic b lo od pressu re (S B P ) 

re a din g s d id 

n o t sh ow sign ifica n t v a ria t ion by th e tw o m eth od s. Dia stolic bloo d pressu re 

(D B P) rea d in gs re cord ed by  digita l sph yg m o m a n o m e ters  w ere  sign ifica n t 

ly  diffe re n t fro m th ose o bta in e d  b y  u sin g  m a n u a l  sph yg m o m a n o m e te rs.  

S tu dy  b y  A n ita S h riva sta v e t.a l sh ow s sim ila r resu lt. H ig h er sta n d a rd d ev ia 

tio ns in digita l rea d in gs su g ge st g re a te r v a ria b ility, w h ic h m a y im p a ct th e a c 

cu ra cy o f c lin ic a l d ia g n osis. 

4. Keywords: S ysto lic B loo d  P ressu re  (S B P), Dia stolic  B loo d  Pre ssu re  

(DB P ), D ig ita l (a u tom a te d) d ev ic e , M ercu ry co lum n sph yg m o m a n o m e ter. 

 
 

 

Introduction 

 
B loo d p re ssu re m ea su rem en t  is  on e  o f  th e  v ita l  pa ra m eter  in  dia gn o sis  

a n d m a in ta in in g da y to d a y clin ica l a ssessm en t of p a tie n ts in w a rd s of h 

osp ita ls.(1) M erc u ry c olu m n sp h ygm om a n om ete r is  u sed  m o re  th a n 1 00  

yea rs. It is  gold sta n da rd m eth od  for  m e asu re m e n t  of  b lo od  p ressu 

re,  b u t  n ow  digita l sp h ygm om a n om ete r is rep la cin g  it  a lm o st  in  e ve 

ry  c lin ic  a n d  w a rds.(2)  T h e M in a m a ta C o n ve n tio n on M e rc u ry is a glob a l tre 

a ty a dop ted in 201 3 a n d e n te rin g in to force in  2 01 7 , a im s  to  protec t  h u m a 

n  h ea lth  a n d  th e  en v iro nm e n t  from m erc u ry em issio n s a n d  relea se s  b y  

reg u la t in g  th e  e n tire  life cyc le  o f  m erc u ry, in c lu d in g its  su pp ly ,  tra de ,  u 

se,  em issio n s,  re lea se s,  sto ra ge,  a nd  w a ste m a n a ge m e n t .(3) By 2 02 1 , 

Eu rop ea n c om m ission b a n d sa le o f de vic e c on ta in in g m erc u ry.(4) In  In d ia ,  

it  is  ba n n e d  in  20 20  b y  tre a ty  sig ne d  in  m in a m a ta c on v en t ion .(5) A 

cc ura c y  of  de vic e  in  m e a su re m e n t  o f  blo od  p re ssu re  is q u estion a 

ble . W e w a n te d to c he ck th e a c cu ra cy of d igita l de vic e w ith co m p a riso n o f 

sta n da rd m e rc u ry co lu m n  sp h ygm om a n om e te r. S o, w e  com p are  rea d in g s 

of d igita l vs m e rcu ry c olu m n sp h ygm om a n om eter a n d de te rm in e a n y va ria t 

ion in its rec ord in g s. 
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H yp erte n sion h a s sin c e lon g b ee n kn o w n a s th e sile n t k iller, in th e m od ern w o 

rld o f in c re a sin g n on -c om m u n ic ab le dise a se. A c cu ra te rea din g  o f bloo d  

pre ssu re  no t o n ly is an im p orta n t pa ra m eter as v ita l re cord in g b u t a lso cru 

cia l for d ia gn osin g h yp erten sion (6). V ery  lim ited  stu die s  a re  a va ilab le  co n 

cern in g  a cc u ra c y  a n d relia bility o f digita l (a u tom a ted) B loo d p re ssu re sph 

ygm o m a n o m e te r. 

Methods 

 
A cro ss-sec tio n a l stu d y w a s clo n e in 2 50 h ea lth y pa ra m ed ic a l stu den ts. In 

form ed c on se n t w a s ta ken  a n d  p ro ce du re  is  e xp la in e d  be fore  m e a su re m 

e n t  of  b lo od p re ssu re. B lood pressu re  is  re co rd ed  o n  dom in a n t  h a n d  w 

ith  h elp  o f  m e rc u ry c olu m n a n d digita l sph yg m o m a n o m e te r. T h ree  rea d in 

g  w ere  reco rde d  b y b oth m erc u ry co lu m n a n d digita l sph y gm om a n om eter 

in sittin g po sition w ith in terv a l of 

1 m in u te. M ea n  a n d  sta nd a rd  de via t io n  of  S ystolic  bloo d  pre ssu re  ( S BP )  

a n d D ia sto lic b lo od  pressu re  (D B P)  w e re  com p are d  be tw e en  m ercu ry  a n 

d  digita l sp h ygm om a n om ete r fo r a n y va ria tio ns. 

D a ta w a s an a lyse d u sin g IB M S P S S 23 . P v a lu e of < 0 . 5 w a s c on side red sign ific a n 
t. 

 

Inclusion criteria: S u bjec t w ith in th e a ge grou p 1 8 to 25 ye a rs w ith n o h isto 

ry of a n y dise a se. 

Exclusion criteria: S u b jec t  w ith  a  h isto ry  o f  h yp erte n sion ,  c a rd ia c  d ise a 

ses, e n do crin e disord er, ob esity, a n d re n a l d isea se s a re e xc lu d ed f ro m th e 

stu dy. 

Results 

 
In o u r stud y, th ere a re 83 m a le s a nd 167 fem a les. M ea n systo lic b lood pressu 

re is (S B P ) 1 08 . 68 ± 10 .38 m m Hg a nd M e a n dia sto lic bloo d pre ssu re (DB P ) is 

7 0 .9 2 ± 7 .40 m m H g b y m erc ury co lu m n sph yg m o m a n o m e te r resp ec tiv ely. M 

e a n systo lic b lood p ressu re (S B P ) is 10 9 .9 0 ± 2 4 .0 9 m m Hg a n d m ea n dia 

stolic bloo d pressu re (D B P ) is 6 9 . 86 ± 9 .2 0 m m H g b y dig ita l sp h ygm om a n 
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om ete r. Diffe re n ce b etw ee n m ea n  systolic  b loo d  p ressu re  (S B P )  a n d  dia 

stolic  bloo d  pressu re  (DB P )  is 
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rec ord ed a m o n g tw o de vice s w a s n o t sta t istic a lly sig n ifica n t. Ta ble 1 prese 

n ts a c om pa rison of b lood pressu re m ea su rem e nts u sin g m an u a l a n d d ig ita 

l m e tho ds. 

F o r systolic b lo od p ressu re (S B P ), th e m an u a l m eth od rec ord ed a m ea n of 1 08 . 
68 

 
± 10 .38 m m H g, w h ile th e digita l m e th o d sh o w ed a slig htly h igh e r m e an of 1 09 . 90 

 
± 24 .09 m m H g, in d ica t in g grea te r v a ria b ility in th e d igita l rea d in gs. F o r d iasto lic 

 
b lood p ressu re (DB P ), th e m a n u a l m e th o d h a d a m ea n of 70 .92 ± 7 .4 0 m m H g a 
s 

 
c om pa red to 69 .86 ± 9 .20 m m Hg fo r th e digita l m eth od . T h e sta n da rd de via 

tio n s a sso cia ted w ith th e  digita l  m e tho d  su gge st  h igh -  va ria t ion  in  its  

rec ordin g s w h e re a s th e m a n u a l m e th o d p ro vid ed  m o re sta ble  a n d relia ble  

va lu es  for b oth S B P a n d DB P . T a ble 2 p resen ts a pa ire d sa m ple test co m 

p a rin g systolic b lo od p re ssu re (S B P ) an d dia sto lic bloo d pre ssure ( DB P ) m e 

a su re m e n ts, obta in ed u sin g m a n u a l a n d d ig ita l m eth od s, a lo ng w ith a re lia b 

ility a ssessm en t u sin g C ron ba c h 's A lp h a . F o r systolic bloo d p re ssu re  (S B P 

), th e  m e a n diffe re n ce  be tw e en m a n u a l a n d dig ita l rea d in g s w a s -1 .22 m m 

H g w ith a sta n da rd de via t io n of 23 .15 a n d a sta n da rd error o f 1 .46 . T h e p -

va lu e of 0 . 40 in dica tes th a t th e diffe ren c e is no t sta t istica lly sig n ific a n t. 

 
In c on tra st, fo r d ia sto lic  b loo d  pressu re  (D B P ), th e  m e a n  diffe re n ce  w a s  

1 . 06 m m Hg , w ith a sta n da rd de via t io n of 8 . 26 a n d a sta n d a rd e rro r of 0 .5 2 . Th 

e p -va lu e o f 0 .0 4 in dic ate s a sta t istica lly sig n ific a n t d iffere n ce (     ) b 

etw ee n m a n u a l a n d dig ita l dia stolic bloo d p re ssu re (D B P ) m ea su rem en ts. 

Th e sign ifica n c e of th e p -v alu e su g ge sts in co n siste n cy  be tw e en  th e  tw o  

m e th o ds  fo r  dia stolic  b lo od p re ssu re (DB P ) rea d in g s. 

 
H o w e ve r, th e C ron b a ch 's  A lph a  va lu e  of  0 . 60 3  re flec ts  m ode ra te  relia 

bility, su g ge stin g v a ria bility b etw e en th e tw o m e th o ds a n d ind ica t in g th a t 

th e in tern a l c on sisten c y is n o t ve ry stro n g. O ve ra ll, th e m od era te C ron ba c h 

's A lp h a va lu e of 0 .60 3 in d ica tes th a t th e  re lia b ility  of  the  m ea su rem e n ts  

is  a cc epta b le  b u t no t o ptim a l.  W h ile  th e  systo lic  bloo d  pressu re  (S B 

P )  rea d in g s  d o  n o t  diffe r 
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sig nific a n tly betw ee n m a n u a l a n d digita l m eth od s, th e d ia stolic blo od 

pressu re (D B P ) v a lu es sh ow a sign ifica n t diffe re n ce , hig h lig h tin g th e n ee d for 

ca u t io n w h e n in terpretin g m ea su rem e n ts  o bta ine d  u sin g  d igita l  d ev ic 

es.  T h is  v a ria b ility u n d ersco re s th e im po rta n c e of sta n da rdiz in g digita l m 

eth od s to im prov e relia bility, e spe cia lly in clin ic a l a n d re sea rch settin gs. 

 

Discussion 

 
In o u r stu dy, w e ch o ose h e a lth y v olu n te ers w ith a lm o st sim ila r a ge . S o th 

a t n o c on fo u n din g fa c to rs in flu en c e resu lt. T h e fin din gs of th is stu d y in d ic a 

te tha t w h ile b oth m a n u a l a n d digita l sp hy gm om a n om eters p rov id e co m p a ra 

b le sy sto lic b lo od p re ssu re ( S BP ) rea din g s, b u t th ere is  a sign ific a n t diffe 

re n ce in d ia sto lic  b lo od p re ssu re (DB P ) v a lu e s, w ith dig ita l de vice s sh ow ing 

grea ter v aria bility. S tu dy d on e b y A sh a S h ekh a r e t.a l sh o w s th a t dia stolic 

bloo d p ressu re ( DB P ) rea d in g b etw ee n a n e ro id a n d d ig ita l sh ow s sign ifica n t 

diffe re n ce (7 ). Th is stu dy fin din g is sim ila r to o u r stu dy. T h is  h igh ligh ts  th e  

n ee d  fo r  c a u t io n  w h e n  re lyin g  on  d ig ita l  B P m ea su re m e n ts, pa rtic u la 

rly in c lin ic a l settin g s w h ere p rec ise rea d in g s a re cru cia l fo r d ia gn osin g a n d 

m a n a gin g h yp erten sion . 

T h e o bse rv ed va ria bility in d ig ita l B P m ea su rem e nts co u ld be a ttrib u te d to 

sev era l fa c tors, inc lu din g de vic e  ca libra t io n ,  cu ff  p ositio n in g,  a n d  in div 

id u a l  su b jec t v a ria b ility. Dig ita l sph yg m o m a n o m e ters rely on o scillom etric m 

eth od s, w h ic h m a y b e inf lu e n ce d by a rm m o ve m e n t, p u lse p re ssu re va ria b 

ility, a n d de vice a lgo rith m d ifferen c es. O scillom etric a pp a ra tu s  tra n sla te  a 

rte ria l pressu re  in  o scillo m etric w a v e a n d w ith system bu ild a lg orith m displa 

y re a din g (8 ) . In c on tra st, th e m e rc u ry 

c olu m n sp h ygm om a n om eter, w h en u sed c orre ctly, prov ide s m ore sta ble rea din 
g s 

 
d u e to its direc t a u sc u lta tory m e th od. T h e stu dy’  s m od era te C ron b a ch ’  s 

A lp h a v a lu e (0 . 603 ) su gg ests th a t w h ile dig ita l dev ice s a re fa irly re lia ble , th 

e y a re no t o ptim a l in te rm s o f c on sisten c y w h en co m p a re d to m a n u a l m e 

th ods. G iv en th e in c re a sin g  u se  o f  d ig ita l  sp h ygm om a n om eters  in  h ea 
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lth ca re  settin g s,  efforts 
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1 . S a a d R eh m a n ; M u h a m m a d F . H a sh m i. B loo d P 

ressu re 

M ea su re m e n t: De ce m b er 28 , 

202 2 

2 . E oin O 'b rien Re pla cin g T h e M e rc u ry S p h ygm om a n om eter B m j. 200 0 

M a r 

2 5 

; 

3 . T h e M in a m a ta C o n ve ntion O n M ercu ry, 2 

013 

4 . E u ro pe a n C om m ission D ec em be r 20 

21 

5 . D ep a rtm en t O f C h em ica ls A n d P e tro ch em ica ls ,2 

020 

6 . A bd ella tif M ou ssou n i 1 A d el S idi-Y a kh le f H ou a ri Ha m da o u i , A 

m a ria 
A ou a r D ja m e l B e lkh a tir P rev a le n ce A n d R isk F a cto rs O f P reh yp erten 

sion 

A n d H ype rten sio n In A lg eria , B m c Pu b lic He a lth 20 22 

A u g 

7 . A sh a S h e kh a r, S a d iq u a Be gu m , S u m a n th M a llika rju n a M a jg i, A C om p 

ara t ive 

S tu dy O f B loo d P ressu re Re co rd in g F ro m C on v en t io n a l M 

erc u ry 

S p yh gm om a n om eter T o Re co rdin g F rom A n eroid A n d Digita l D ev 

ic e In 

sh o u ld b e m a d e  to  im p ro ve  th eir  sta n da rdiza t ion  a n d  c a lib ra t ion  to  m in 

im ize v a ria b ility. 

A dd it ion a lly, th e sign ifica n t differen c e in dia stolic b lo od pressu re (DB P ) va 

lu e s ra ises c on c ern s a bo ut th e a c cu ra cy o f dig ita l sph yg m o m a n o m e ters in d 

ia gn osin g c on d it ion s like isola ted d ia sto lic h yp erten sion . If digita l d ev ice s u 

n d erestim ate o r o ve re stim a te d ia sto lic b lo od pre ssure (D BP ), it co u ld le a d 

to m isd ia g n osis a n d in a pp ropria te tre a tm e n t d ec is io n s. F u tu re re sea rch sh o 

u ld foc u s on la rge r sa m ple siz es, in clu sion of h yp erten sive su bje cts, a n d e va 

lu a t in g diffe re n t b ra n d s o f digita l sp h ygm om a n om ete rs to  de te rm in e  if  va 

ria bility  is  d ev ice -spe cific.  M oreo ve r, stu die s in co rpora t in g  a m b u la tory  

bloo d  pre ssu re  m on itorin g  (A B P M )  cou ld p ro vid e a m o re c om pre he n sive 

a ssessm e n t of bloo d p ressu re(B P ) m e a su re m e n t a c cu ra cy o ve r t im e . 
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Table1: Mean Blood Pressure Measurements Using Manual & Digital Methods 
 
 

 

Blood pressure Mean N Std.Deviation Std. Error 

Mean 

  
 
 
 
 
 

 

Manual 

   

 

Average 

SBP 

  

 

108.68 

 

 

250 

 

 

10.38 

 

 

0.66 

Average 

DBP 

 

70.92 
 

250 
 

7.40 
 

0.47 
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Digital 

 

Average 

SBP 

 

 

109.90 

 

 

250 

 

 

24.09 

 

 

1.52 

 

 

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 



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

 

297 

 

 
 

 



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

 

298 

 

Table 2: Paired Comparison of Manual and Digital Blood Pressure Measurements 

with Reliability Analysis 
 
 
 
 
 
 
 
 
 

 

Paired Samples Test 
Reliability 

statistics 

  
 

 

Mean 

Paired Differences 

 

Std. 

Deviation 

 
 

Std. 

Error 

Mean 

 

 

p Value 

 

 

Cronbach's Alpha 

 AVG      

 Manual      

 

Pair 1 
SBP - 

AVG 

 

-1.22 
 

23.15 
 

1.46 
 

0.40 

 

 Digital      

 SBP      

      0.603 
      

 AVG      

 Manual      

 

Pair 2 
DBP - 

AVG 

 

1.06 
 

8.26 
 

0.52 
 

0.04* 

 

 Digital      

 DBP      
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