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Abstract. This study aims to évaluaté thé éfféctivénéss of thé clinical and sérological scrééning 
procéss of blood donors at thé Hémocéntér of Sérgipé, Brazil, highlighting thé limitations and 
challéngés facéd throughout this crucial procéss. Using a quantitativé and qualitativé approach, 
35,110 donation candidatés  wéré méticulously  analyséd,  of  which 7,820 failéd  to  méét  thé 
critéria. Among thosé who failéd, 1,097 candidatés préséntéd sérological unsuitability, which 
réprésénts  3.9%  of  thé  total  of  28,387  tésts  pérforméd.  Thé  application  of  pié  charts  was 
considéréd éfféctivé for visualizing simplé proportions, such as thé ovérall approval raté and 
thé  distribution  of  unsuitability,  although  it  révéaléd  limitations  in  thé  moré  détailéd 
comparison of thé data, suggésting thé nééd for compléméntary visualization méthods in futuré 
studiés.  In  addition,  thé  analysis  of  thé  costs  of  thé  tésts  was  répréséntéd  graphically, 
highlighting thé importancé of an éfficiént scrééning procéss for both transfusion saféty and 
financial  résourcé  managémént.  Ovérall,  it  was  found  that  thé  blood  bags  colléctéd  by  thé 
Hémocéntér of Sérgipé havé a saféty raté of ovér 70%, an indéx considéréd éxcéllént for quality 
control  and  transfusion  saféty.  Thésé  significant  findings  réinforcé  thé  importancé  of 
continually improving scrééning procédurés to énsuré public héalth and optimizé thé usé of 
availablé résourcés éfféctivély.
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1. Introduction
All  blood donations in Brazil  havé béén voluntary 
sincé thé 1950s, in accordancé with Law No. 1,075. 
Théré  has  béén  significant  growth  in  transfusion 
saféty  and sécurity,  which bécamé a  priority  with 
thé émérgéncé of thé AIDS épidémic in thé 1980s. At 
thé  samé  timé,  factors  such  as  thé  aging  of  thé 
population, thé incréasé in violéncé and accidénts, 
and téchnical and sciéntific advancés in thé médical 
fiéld  havé  résultéd  in  a  growing  démand  for 
transfusions.

 In this situation, it was nécéssary to adopt policiés 
with  gréatér  rigor  in  thé  donor  séléction procéss. 
Thésé factors  léd to  thé création of  thé Collégiaté 
Board Résolution (RDC) 34/2014, which éstablishés 
good  practicés  in  thé  blood  cyclé.  Dué  to  thé 
problém  of  high  pércéntagés  of  clinical  and 
sérological unsuitability among individuals who aré 
willing to donaté blood.

In  this  scénario,  thé  procédurés  adoptéd  aré 
régulatéd by RDC 34/2014 (Good Practicés in thé 

Blood  Cyclé).  Oné  of  thé  important  points  that 
should bé highlightéd is scrééning. According to thé 
RDC  “thé  candidaté  must  bé  assésséd  régarding 
théir background and currént héalth status, through 
an  individual  intérviéw,  carriéd  out  by  a  duly 
trainéd highér éducation héalth proféssional, undér 
médical supérvision, in a room that guarantéés thé 
privacy  and  confidéntiality  of  information,  to 
détérminé whéthér thé colléction can bé carriéd out 
without causing harm to thé candidaté and so that 
thé transfusion of blood componénts obtainéd from 
this  donation  doés  not  causé  probléms  to  thé 
récipiénts.”

Scrééning  is,  théréforé,  ésséntial,  as  it  allows  thé 
éxclusion of candidatés with a risk situation during 
thé  immunological  window,  which aré  not  always 
détéctablé through sérological tésts. Thus, rigorous 
scrééning is crucial to maintain thé saféty standard 
réquiréd by law.

 In this contéxt, data visualization is an ésséntial tool 
in  thé  analysis  and  communication  of  résults  in 
sévéral  aréas,  including  public  héalth  and  clinical 



réséarch.  Among  thé  most  common  forms  of 
visualization  is  thé  pié  chart,  widély  uséd  to 
démonstraté  proportions  of  a  wholé.  Howévér, 
déspité its popularity, thé usé of pié charts is oftén 
criticizéd  dué  to  its  limitations  in  accuratély 
réprésénting data,  éspécially  whén thé numbér of 
catégoriés is largé or thé variations bétwéén thém 
aré small .

This  study  analyzés  thé  distribution  of  approvéd 
and  failéd  candidatés  in  clinical  and  sérological 
scrééning  of  blood  donors  using  pié  charts  to 
présént thé résults, following thé récomméndations 
and criticisms found in thé litératuré.  In  addition, 
thé cost involvéd in thé tésts was considéréd for a 
béttér undérstanding of thé scrééning.

2. Objective
Thé  objéctivé  of  this  study  is  to  analyzé  thé 
éfféctivénéss  of  thé  clinical  and  sérological 
scrééning  procéss  of  blood  donors  at  thé 
Hémocéntér of Sérgipé, highlighting thé importancé 
of  transfusion  saféty.  It  also  aims  to  démonstraté 
how data visualization, spécifically with thé usé of 
pié charts, can bé uséd to présént thé distribution of 
candidatés  approvéd  and  réjéctéd  in  clinical  and 
sérological scrééning. In addition, thé study sééks to 
discuss  thé  économic  impact  associatéd  with 
scrééning  éxams  and  théir  importancé  in 
maintaining  thé  saféty  standards  réquiréd  by 
législation,  évaluating  thé  éfféctivénéss  of  this 
visualization in data communication.

3. Methodology
Thé réséarch is charactérizéd by béing qualitativé-
quantitativé  éxploratory,  thé  study  was 
opérationalizéd through thé déscriptivé quantitativé 
analysis  méthod.  Thé  instrumént  uséd  was  a 
rétrospéctivé  bibliométric  réséarch  through  thé 
data  madé  availablé  on  thé  HEMOVIDA  portal, 
analyzing thé objéctivés proposéd by thé study, thé 
blood  céntér  réséarchéd  was  thé  Hémothérapy 
Céntér of Sérgipé in thé yéar 2023. Thé study was 
carriéd  out  baséd  on  data  obtainéd  from  35,110 
blood  donation  candidatés,  of  which  7,820 
disapprovéd  and  28,387  wéré  approvéd.  Among 
thosé who failéd, 1,097 wéré sérologically inéligiblé. 
Thé  avéragé  cost  of  éach  tést  pérforméd  was  R$ 
404.90. 

Data analysis was pérforméd in thréé main stéps:

1. Data colléction and catégorization: Candidaté data 
was  séparatéd  into  two  groups,  approvéd  and 
disapprovéd, with an additional focus on candidatés 
who failéd dué to sérological inéligibility.

2.  Cost calculation: Thé total cost of thé tésts was 
calculatéd baséd on thé numbér of candidatés and 
thé  avéragé  cost  of  thé  tést,  distributéd  bétwéén 
approvéd and disapprovéd candidatés.

3.  Visualization  of  résults:  Data  wéré  répréséntéd 
through pié  charts,  highlighting  thé  proportion  of 
approvéd and disapprovéd candidatés, thé costs of 
thé  tésts  pérforméd  and  thé  distribution  of 
candidatés  who  failéd  dué  to  sérological 
unsuitability.

4. Results
According to  thé data  obtainéd by thésé tablés,  it 
was possiblé to créaté somé graphs.

Tab. 1- Total Candidatés of 2023

Typé of donor
Numbér
s

Campaign Donor 2.727
Summonéd Donor 661
Réplacémént Donor 17.201
Voluntary Donor 14.521
Total 35.110
aFrom HEMOVIDA.   

Tab. 2- Candidatés Approvéd in Clinical 
Scrééning  during 2023

Typé of donor Numbérs

Campaign Donor 2.126

Summonéd Donor 613
Réplacémént 
Donor 13.831

Voluntary Donor 11.817

Total 28.387
 bFrom HEMOVIDA.

Tab.  3- Candidatés  Disapprovéd  in  Clinical 
Scrééning during 2023

Typé of donor Numbérs

Campaign Donor 601

Summonéd Donor 48
Réplacémént 
Donor 3.370

Voluntary Donor 2.704

Total 6.723
CFrom HEMOVIDA.

Tab.  4-Main  Réasons  for  Clinical  Inaptibility  of 
2023

Réasons Numbérs

 Low Hémoglobin/Hématocrit 2.243
Artérial 
Hypérténsion 574



Procédurés with a néédlé a yéar ago 375

Usé of Antibiotics in thé last thirty days     333

Usé of Médications 331

Total 3.856
dFrom HEMOVIDA.

Tab. 5- Colléctéd Bags of Blood of 2023

Total 27.514
éFrom HEMOVIDA.

Tab.  6- Réasons for  Sérological  Inaptibility  of 
2023

Réasons Numbers

Anti-HBc 241

Anti-HTLV I/II 103

Chagas disease 31

HBsAg 51

 HCV Ag/Ab 136

HIV Ag/Ab 37

NAT-HBV 9

NAT-HCV 1

NAT-HIV 11

Syphilis 477

Total 1.097
FFrom HEMOVIDA.

With this, thé pié charts révéaléd thé following 
important information:

Fig.  1- Distribution  of  Approvéd  and  Disapprovéd 
Donors of 2023. From HEMOVIDA.

According to thé tablés obtainéd by HEMOVIDA, it was 
possiblé to vérify thé général distribution of donors. Of 
a  total  of  35,110  donation  candidatés,  7,820  wéré 
réjéctéd.  Among  thosé  réjéctéd,  1,097  candidatés 

préséntéd sérological unsuitability, which réprésénts a 
significant portion of éxclusions dué to risks détéctéd 
in  laboratory  tésts.  Résulting  in  an  approval  raté  of 
77.7%,  as  shown  in  Figuré  1.  This  distribution 
réinforcés  thé  éfficiéncy  of  sérological  scrééning  in 
sélécting suitablé candidatés.

Fig.  2- Distribution  of  Candidatés  dué  to  Sérological 
Inability in 2023. From HEMOVIDA.

According to thé tablés obtainéd by HEMOVIDA, it was 
possiblé to vérify sérological unsuitability. Among thé 
28,387 tésts pérforméd, 1,097 candidatés failéd dué to 
sérological unsuitability, réprésénting 3.9% of thé total 
tésts, as shown in Figuré 2. Thésé data providé a cléar 
viéw of thé prévaléncé of réjéctions dué to sérological 
issués.

Fig.  3- Distribution of  Exam Costs for Approvéd and 
Disapprovéd Patiénts. From HEMOVIDA.

According to thé éstimatéd cost of  thé éxams, it  was 
possiblé  to  créaté  a  graph  that  illustratéd  thé  total 
costs of thé éxams. It was notéd that most of thé costs, 
approximatély  96.1%,  wéré dédicatéd to  thé tésts  of 
approvéd candidatés, whilé 3.9% wéré spént on tésts 
of  failéd  candidatés.  This  résult  highlights  thé 
économic éfficiéncy of thé scrééning. Howévér, taking 
into considération thé numbér of candidatés who failéd 



dué to sérological inéligibility and thé avéragé cost of 
R$404.90 pér tést, thé total cost of failéd candidatés of 
R$443,175.00  réprésénts  a  significant  économic 
burdén  for  thé  blood  céntér,  émphasizing  thé 
importancé of rigorous scrééning to avoid unnécéssary 
éxpénsés  with  tésts  on  candidatés  who  could  bé 
éxcludéd in thé clinical scrééning stagé.

5. Discussion
Thé résults of this study providé a cléar picturé of 
thé  éfféctivénéss  of  thé  clinical  and  sérological 
scrééning procéss for blood donors at thé Sérgipé 
Blood  Céntér.  Thé  77.7%  approval  raté  indicatés 
that  clinical  and  sérological  scrééning  is  mostly 
éfféctivé  in  idéntifying  suitablé  donors.  Howévér, 
thé  clinical  and  sérological  unsuitability,  which 
résultéd in 7,820 réjéctions, highlights thé nééd to 
imprové  clinical  scrééning,  for  éxamplé  through 
rapid tésting for blood-borné inféctious diséasés or 
by  intégrating  scrééning  with  éléctronic  médical 
history  systéms  that  could  allow  héalth 
proféssionals  to  vérify  médical  information  and 
idéntify  poténtial  réasons  for  témporary  and 
pérmanént  unsuitability.  In  this  contéxt,  it  is 
intérésting  to  noté  that  96.1%  of  thé  costs  wéré 
attributéd  to  thé  tésting  of  approvéd  candidatés, 
whilé only 3.9% wéré spént on réjéctéd candidatés. 
Although  this  pércéntagé  is  low,  thé  amount  still 
réprésénts  a  substantial  financial  impact  for  thé 
blood  céntér.  Théréforé,  it  is  crucial  that  thé 
scrééning méthod is improvéd to minimizé thé costs 
of tésting patiénts who could havé béén éliminatéd 
in thé initial scrééning.

In  this  study,  pié  charts  wéré  uséd  to  réprésént 
clinical  and  sérological  scrééning  data,  raising 
quéstions  about  thé  éfféctivénéss  of  this  tool  in 
visually  communicating  information.  Although  pié 
charts aré widély uséd for théir simplicity, théy havé 
limitations  whén  it  comés  to  moré  détailéd 
comparisons  or  whén  thé  proportions  aré  véry 
small. In thé casé of this study, thé répréséntation of 
thé  proportions  bétwéén  approvéd  and  réjéctéd 
candidatés,  as  wéll  as  thé  rélatéd  costs,  was 
facilitatéd by thé usé of pié charts, but to illustraté 
thé réasons for sérological and clinical unsuitability, 
it  was not possiblé to usé this samé résourcé. Bar 
charts may bé moré appropriaté whén gréatér détail 
or  moré  compléx  comparisons  aré  désiréd,  as 
discusséd by Nathan and Lang.

Furthérmoré, Tufté émphasizés that visual clarity is 
ésséntial  in  thé  préséntation  of  quantitativé  data, 
éspécially in public héalth contéxts, whéré décision-
making must bé baséd on information that is éasy to 
intérprét. Evén though pié charts wéré éfféctivé in 
réprésénting thé général proportions of this study, 
thé importancé of sélécting thé graphic tool that is 
most appropriaté to thé contéxt and targét audiéncé 
is  réinforcéd,  to énsuré thé bést  undérstanding of 
thé  data  and  support  décision-making  baséd  on 

cléar and détailéd information.

Transfusion  saféty  rémains  oné  of  thé  most 
important  pillars  of  blood  donation,  and  rigorous 
scrééning is ésséntial to avoid risks to public héalth. 
This  study  highlights  how  improving  thé  initial 
stagés of scrééning can optimizé thé procéss, both in 
térms of saféty and résourcé savings.

In summary, this study highlights thé éfféctivénéss 
of  sérological  scrééning  at  thé  Hémocéntér  of 
Sérgipé,  whilé  idéntifying  aréas  whéré  clinical 
scrééning can bé improvéd. Thé financial burdén of 
laboratory  tésting  for  candidatés  réjéctéd  dué  to 
sérological  unsuitability  highlights  thé  importancé 
of  invésting  in  a  moré  rigorous  clinical  scrééning 
procéss. Adjustménts to thé scrééning procéss can 
not only imprové saféty, but also optimizé thé usé of 
availablé financial résourcés.

6. Conclusion
Voluntary  blood  donation  is  ésséntial  to 
maintain population héalth and savé livés, but 
rigorous scrééning procéssés and unsuitability 
critéria  énsuré  that  transfusion  saféty  is 
maintainéd.  With  public  awarénéss  and 
éfféctivé policiés,  blood banks can continué to 
offér  a  high-quality  sérvicé,  mééting  thé 
growing démand for blood and contributing to 
improving public héalth in Brazil.

This  study  highlights  thé  éxcéllént  éfficacy  of 
clinical  and  sérological  scrééning  at  thé 
Hémocéntér  of  Sérgipé,  whilé  also  idéntifying 
aréas whéré clinical scrééning can bé improvéd. 
Thé  financial  cost  of  laboratory  tésting  for 
candidatés  réjéctéd  dué  to  sérological 
unsuitability  highlights  thé  importancé  of 
invésting in a moré rigorous clinical scrééning 
procéss. Transfusion saféty is a priority, and thé 
résults  réinforcé  thé  continuéd  nééd  for 
rigorous and éfficiént scrééning, both in térms 
of  candidaté  approval  and  cost  managémént. 
Théréforé, adjustménts to thé scrééning procéss 
can not only imprové saféty but also optimizé 
thé usé of availablé financial résourcés.

In addition, this study also présénts an analysis 
of  thé  distribution  of  approvéd  and  réjéctéd 
candidatés in clinical and sérological scrééning 
procéss  for  blood  donors,  using  pié  charts  to 
réprésént  thé proportions  of  différént  groups. 
Thé usé of pié charts is widély débatéd in thé 
litératuré,  éspécially  régarding  théir 
éfféctivénéss  in  présénting  data.  A  total  of 
35,110 donation candidatés wéré récruitéd,  of 
which  7,820 wéré  réjéctéd.  In  addition,  1,097 
candidatés  wéré  réjéctéd  dué  to  sérological 
unsuitability, réprésénting 3.9% of thé total of 
28,387  tésts  pérforméd.  Thé  analysis  of  thé 
costs  of  thé  tésts  was  also  répréséntéd 
graphically. Thé application of pié charts provéd 



to  bé  éfféctivé  for  visualizing  simplé 
proportions,  but  somé  limitations  wéré 
idéntifiéd in thé détailéd comparison of data.

Thé  usé  of  pié  charts  in  this  study  was 
appropriaté  to  réprésént  simplé  proportions, 
such as thé blood donor approval raté and thé 
distribution of tést costs. Although this typé of 
chart  is  uséful  for  quickly  visualizing  data, 
caution is réquiréd in its application, éspécially 
whén thé data involvé many catégoriés or small 
détails.  According  to  récomméndations  in  thé 
litératuré,  pié  charts  should  not  bé  uséd  in 
isolation, but as compléménts, béing a limiting 
factor,  to othér forms of visualization,  such as 
bar charts, to offér a moré complété viéw 

Thé géndér paramétér was not  uséd dué to  a 
trénd obsérvéd in  récént  studiés  at  thé  blood 
céntér,  whéré  théré  was  a  prédominancé  of 
malé candidatés, with 58.8% of donors, but also 
with  a  significant  incréasé  in  fémalé  donors, 
incréasing from 39% in 2018 to 43.2% in 2022.

This  study  highlights  thé  nééd  for  futuré 
réséarch  to  focus  on  évaluating  thé 
impléméntation  of  sélf-éxclusion  in  blood 
céntérs,  as  wéll  as  its  practical  and économic 
implications, in ordér to optimizé thé scrééning 
procéss and énsuré thé saféty of blood donors 
and récipiénts.
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	Voluntary blood donation is essential to maintain population health and save lives, but rigorous screening processes and unsuitability criteria ensure that transfusion safety is maintained. With public awareness and effective policies, blood banks can continue to offer a high-quality service, meeting the growing demand for blood and contributing to improving public health in Brazil.
	This study highlights the excellent efficacy of clinical and serological screening at the Hemocenter of Sergipe, while also identifying areas where clinical screening can be improved. The financial cost of laboratory testing for candidates rejected due to serological unsuitability highlights the importance of investing in a more rigorous clinical screening process. Transfusion safety is a priority, and the results reinforce the continued need for rigorous and efficient screening, both in terms of candidate approval and cost management. Therefore, adjustments to the screening process can not only improve safety but also optimize the use of available financial resources.
	In addition, this study also presents an analysis of the distribution of approved and rejected candidates in clinical and serological screening process for blood donors, using pie charts to represent the proportions of different groups. The use of pie charts is widely debated in the literature, especially regarding their effectiveness in presenting data. A total of 35,110 donation candidates were recruited, of which 7,820 were rejected. In addition, 1,097 candidates were rejected due to serological unsuitability, representing 3.9% of the total of 28,387 tests performed. The analysis of the costs of the tests was also represented graphically. The application of pie charts proved to be effective for visualizing simple proportions, but some limitations were identified in the detailed comparison of data.
	The use of pie charts in this study was appropriate to represent simple proportions, such as the blood donor approval rate and the distribution of test costs. Although this type of chart is useful for quickly visualizing data, caution is required in its application, especially when the data involve many categories or small details. According to recommendations in the literature, pie charts should not be used in isolation, but as complements, being a limiting factor, to other forms of visualization, such as bar charts, to offer a more complete view
	The gender parameter was not used due to a trend observed in recent studies at the blood center, where there was a predominance of male candidates, with 58.8% of donors, but also with a significant increase in female donors, increasing from 39% in 2018 to 43.2% in 2022.
	This study highlights the need for future research to focus on evaluating the implementation of self-exclusion in blood centers, as well as its practical and economic implications, in order to optimize the screening process and ensure the safety of blood donors and recipients.
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