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Abstract: Introduction: The ease
of access to blood group testing
for pregnant women at ANC in
remote communities can reduce
pregnancy and perinatal complica-
tions.
Objective: To determine the ac-
ceptability and affordability of
point-of-care Eldon Card blood-
group -testing kit among pregnant
women in a secondary level hospi-
tal.
Method: A cross-sectional de-
scriptive study at the Ante Natal
clinic (ANC) of a secondary
health facility in a peri- urban set-
ting was conducted. Institutional
Ethical approval and participants’
informed consent was obtained.
Participants’ blood group was
determined with the ELDON Card
point of care test kit and the af-
fordability and Acceptability of
this test kit was evaluated by
means of a structured question-
naire administered sequentially to
the clients. The data was recorded
and transcribed to the excel spread
sheet.  Frequencies, means, and
standard deviations were calcu-
lated. Levels of confidence was set
at 95% CI;(values of p<0.05).
Results: Of the 175 pregnant
women recruited 153 (87.4%)
were < 35 years; 89 (50.9%) were
primigravida and 147 (84.0%)
were of the middle social class.
Eight-two (46.9%) reported that
there were very satisfied with the
time it took to perform the test,
172 (98.3%) preferred the point-of
-care kit to the routine laboratory
test. 102 (58.3%) were satisfied
with the outcome and 128 (73.1%)
reported that a 500 Naira(0.5$)fee
was affordable for the point-of-
care test.

Conclusion: Pont-of-care ABO/Rh
blood group test kit is acceptable
method with limited affordability.

Keywords: Point-of-care, Blood-
group test, Acceptability, Afforda-
bility

Resume: Introduction : La facilité
d'accès au groupage sanguin lors
de la CPN pour les femmes en-
ceintes vivant en zone reculée,
peut réduire les complications de
la grossesse et périnatales.
Objectif : Déterminer l'acceptabili-
té et l’accessibilité financière du
test au lit du malade du groupage
sanguin Eldon Card, aux femmes
enceintes dans un hôpital de ni-
veau secondaire.
Méthodologie : Une étude descrip-
tive transversale a été menée dans
la clinique prénatale d'un établis-
sement de santé secondaire situéen
milieu périurbain. L'approbation
éthique et le consentement éclairé
des participants ont été obtenus.
Le groupe sanguin des participants
a été déterminé à l'aide du kit de
test ELDON Card. Le caractère
abordable et l'acceptabilité de ce
kit de test ont été évalués à l'aide
d'un questionnaire structuré admi-
nistré de manière séquentielle aux
clients. Les données ont été enre-
gistrées et transcrites sur un fichier
Excel.  Les fréquences, les moyen-
nes et les écarts types ont été cal-
culés. L’intervalle de confiance est
estiméeà 95 % avec une valeurs de
p<0,05 considérée comme signifi-
cative.
Résultats : Sur les 175 femmes
enceintes recrutées, 153 (87,4 %)
avaient moins de 35 ans, 89 (50,9
%) étaient primigestes et 147 (84,0
%) appartenaient à la classe socia-
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Cent deux (58,3 %) étaient satis-
faits du résultat et 128 (73,1 %)
ont déclaré qu'un tarif de 500 nai-
ras (0,5 $) était abordable.
Conclusion : Le test de groupage
sanguin ABO/Rh au lit du patient

est une méthode acceptable, mais
peu abordable.

Mots-clés : Test au lit du patient,
groupage sanguin, acceptabilité,
accessibilité financière.

le moyenne. Quatre-vingt-deux
(46,9 %) se sont déclarées très
satisfaites du temps nécessaire
pour effectuer le test, 172 (98,3 %)
ont préféré le test au lit du patient
au test de routine au laboratoire.

Introduction

The ABO and Rhesus (Rh) blood groups are the most
important blood group system known to man.Feto-
maternal incompatibility can lead to haemolyticanaemia
and death. Lack of awareness of these blood groups
among pregnant women makes elimination of these
complications challenging.1 Routine laboratory test for
ABO/Rh blood group has been the practice during ante-
natal clinic visits but the tests may not be available in
peri-urban or hard to reach communities. Point-of-care
tests are becoming more and more important in medical
practice due to technological advancement and the need
to make diagnosis promptly.2,3 Because Blood group
testing in the population generally is not routinely done
and more so, it is not accessible to pregnant women in
hard-to-reach areas, there is low level of awareness on
knowledge of ones’ own blood group in the population5.
Point-of-care (POC) assessment of ABO and Rh blood
groups especially in developing countries may increase
awareness of blood groups among pregnant women and
ensure full participation. The Eldon Card Blood group
testing kit, a POC kit, is a test card impregnated with dry
anti sera A, B and D for universal screening of blood
groups. The procedure is not laborious or technical as
nurses and doctors can be trained on its use within a
short time. The accuracy is reported to be more than
99.9% when done according to the manufacturer’s in-
struction6. The card can be laminated and carried by
pregnant women to serve as a reminder of their ABO/Rh
blood groups. It can also be very useful in a setting of
emergency blood transfusion where the affected patient
may be too unstable to volunteer information on her
blood group.  The study seeks to determine the accept-
ability and affordability of point-of-care test for ABO
and Rh blood group using Eldon Card among pregnant
women at this secondary level Hospital. Findings from
the study may influence policy makers to change the
approach to determining ABO/Rh blood group.

Materials and Method

This was a cross-sectional and descriptive study carried
out in a secondary public health facility, at Eku in Delta
State between 1st March 2021 and September 30 2021.
The subjects were pregnant women who presented to the
antenatal clinic for routine care. Ethical approval was
obtained from the Ethics committee of the Delta State
University Teaching hospitality (DELSUTH). Eku is
within the catchment area of DELSUTH and about 30
minutes’ drive away from Oghara. Informed consent

was obtained from the participants after counselling and
education of the importance of knowledge of blood
groups. All consenting women were recruited. Women
who did not meet inclusion criteria were; Women who
did not give consent to participate and Women whose
pregnancy was beyond 28 weeks. The subjects were
recruited consecutively as they presented. Socio-
demographic data such as age, educational level, occu-
pation, parity, spouses’ educational level and occupation
were obtained. Their social class was determined by
using Oyedeji social classification.6

Their ABO and Rh blood groups were determined using
the POC Eldon card test kits according to the manufac-
turer’s specifications under aseptic procedure. The ac-
ceptability and affordability of the tool was assessed by
another set of investigators using a pretested proforma
by asking the following questions: describe your experi-
ence with the procedure on a five point rating scale; how
would you rate the time taken for the procedure; would
you prefer this POC  test to routine laboratory test; how
satisfied are you with the outcome of the test; how ac-
ceptable to you is 500 naira fee for this point-of-care if it
were to replace the routine laboratory test; would you
recommend this test to anyone you think require ABO/
Rh blood test?
The data were entered into Microsoft Excel Spreadsheet
and then analyzed using SPSS version 22. Means and
standard deviations were determined for continuous
variables and frequencies and percentages were deter-
mined for categorical variables, and the results were
presented in tables and figures.

Results

One hundred and seventy-five pregnant women were
recruited for the study with a mean age of 28± 5yrs. Five
(2.9%) were in the upper social class, 147 (84.0%) mid-
dle class and 23(13.1%) lower class. Eighty- nine
(50.9%) were primigravida, 77 (44.0%) were multigra-
vida and 9 (5.1%) were grand-multigravida.  The parity
ranged from para one to para five with a mean of 2± 1.3.
One hundred and fifty-two (86.9%) women were Ur-
hobo and the others belonged to various minority ethnic
groups.
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Variable Frequency (%)
Age (yrs)
Below< 35 years
Above >=35 years

153 (87.4)
22 (12.6)

Social Class
Upper class
Middle class
Lower class

5 (2.9)
147 (84.0)
23 (13.1)

Parity
Primigravida
Multigravida
Grand multigravida

87 (49.7)
77 (44.0)
11 (6.3)

Level of Education
Tertiary
Secondary
Primary

10 (5.7)
98 (56.0)
67 (38.3)

ABO/Rh Blood Group Frequencies (%)

O positive 85 (48.6)
A positive 35 (20.0)
B positive 23 (13.1)
AB Positive 10 (5.7)
Total Rh Positive 153(87.43)
O negative 15 (8.6)
B negative 5 (2.9)
A negative 2 (1.1)
AB negative 0 (0.0)
Total Rh Negative 22(12.57)
All Pregnant women (Rh Positive)
+ (Rh Negative)

175(100)

Table 1 showed the distribution into age groups, parity,
social class, and educational level.

Table 1: Distribution into age group, parity, social economic
class, and level of education

The commonest blood group was O positive accounting
for 48.6% (85/175) and the least was A negative ac-
counting for 1.1% (2/175). No patient had AB negative
blood as shown in table 2.

Table 2: Distribution of ABO and Rh blood group among
pregnant women

Twenty-two (12.57%) of women were Rh D negative
relative to 153 (87.43%) who were Rh D positive.
Fifty- seven (32.6%) pregnant women reported that their
experience with the point-of-care test was very good,
117 (66.9%) reported their experience was good and
only one (0.6%) reported that their experience was fairly
good. Eighty-two (46.9%) reported that the time was
very adequate, 88 (50.3%) reported that the time was
just adequate, five (2.9%) reported that the time was
longer than expected. One hundred and seventy-two
(98.3%) preferred the point-of-care tool to the routine
laboratory while three (1.7%) did not prefer the point-of-
care tool to routine laboratory test. Seventy-one (40.6%)
were highly satisfied with the outcome, 102 (58.3%)
were satisfied with the outcome and two (1.1%) were
fairly satisfied with the outcome. Thirty-nine (22.3%)
reported that a token fee of 500 Naira(0.5$) was highly
affordable for the point-of-care test, 128 (73.1%) re-
ported that it was affordable, four (2.3%) reported that it
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Questions Response Frequency
(%)

Describe your experi-
ence

Very good
Good
Fair
Poor
Bad

57 (32.6)
117 (66.9)
1 (0.6)
0 (0.0)
0 (0.0)

How would you rate the
time?

Shorter than expected.
Just adequate
Longer than expected.
Too long
Unbearably long

82 (46.9)
88 (50.3)
5 (2.9)
0 (0.0)
0 (0.0)

Would you prefer this
point-of-care test to
routine laboratory
check of ABO/Rh
blood group?

Yes
No

172 (98.3)
3 (1.7)

How satisfied are you
with the outcome of the
point-of-care test?

Highly satisfied
Satisfied
Fairly satisfied
Poorly satisfied
Disappointed

71 (40.6)
102 (58.3)
2 (1.1)
0 (0.0)
0 (0.0)

How acceptable to you
is 500-naira(0.3$)fee
for this point-of-care if
it were to replace the
routine laboratory test?

Highly acceptable
Acceptable
Fairly acceptable
Not acceptable

39 (22.3)
129 (73.7)
4 (2.3)
3 (1.7)

Would you recommend
this test to anyone you
think require ABO/Rh?

Yes
No

175 (100)
0 (0.0

was barely affordable and three (1.7%) reported that it
was not affordable as shown in Table 3.

Table 3: Distribution of Responses from Acceptability / Af-
fordability Questionnaire

Discussion

Majority of the studied women were primigravida, be-
low 35 years of age and belonged to the middle socio-
economic class. This demographic pattern is similar to
what has been reported in some other hospital based
studies in Nigeria7,8 Studies have shown that women
with higher socioeconomic class are more likely to have
better access to  information and make informed deci-
sions that will be of benefit to their health and that of
their families9,10 It is therefore understandable that a
large proportion of the pregnant women of this study
were quite satisfied and found the use of POC Eldon
Card quite acceptable in preference to the standard
Laboratory method of Blood Group determination. Our
findings herein is dissimilar to that of another study
among pregnant women in North-central Nigeria11,
where the majority of cases seen were in the lower so-
cioeconomic class, a situation that may be more repre-
sentative of the general population,nationally12 as more
women are of the Lower SES. Lower SES groups have
lower access to information and their level of health
information awareness might yield a different outcome
in the local context, such socio-cultural context would
require intensive health education as primary
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reinforcement strategy to improve the level of awareness
and to promote enhanced health information awareness
on the need to utilize POC Eldon card as screening test
where there is limited access to laboratory testing. Such
moves might be recommended as initial steps to mitigate
the negative influence of lower SES scenarios and low
health information awareness.13,14

Over 90% of the subjects reported a very good experi-
ence during the procedure, and shorter duration of the
investigation than expected relative to the standard labo-
ratory method and were very satisfied with the outcome.
Majority of the women would also prefer a point-of-care
test to a laboratory ABO/Rh test. Though the researchers
did not explore the reasons why the subjects would pre-
fer the point-of-care test to routine laboratory test, it
may most likely relate to the burden of moving from the
clinic to the laboratory where these women would usu-
ally queue up with other patients and wait for long peri-
ods of uncertain duration before they are attended to.
The preference and benefits of point-of-care test over
laboratory test has also been reported in the literature by
other authors. 15,16 The POC test kit will however enable
identification of risk group who could be further retested
for more precision and focus for care, it can thus serve
as a screening test in that first phase. In settings where
Laboratory facilities may not be readily accessible, it
could be very helpful. However, point-of-care test may
prove costlier with limited precision than routine labora-
tory test in some situations.16

Majority of the women (over 90%) also reported that a
token fee of 500 Naira(0.5USD) is acceptable to them if
they were to pay for the point-of-care test in place of
routine laboratory test. Routine laboratory ABO/Rh test
cost about 2,000 Naira($5USD), which is four times
more than this POC test. However, with inflation, the
actual cost price of Eldon Card point-of-care ABO/Rh
test per individual may be much higher than the esti-
mated cost of 500Naira(0.5USD) in the current day eco-
nomic context in Nigeria and it is doubtful if majority of
the subjects will still prefer point-of-care ABO/Rh blood
test to laboratory test if they have to bear the entire cost
of the test. More than 90% of Nigerians’ expenditure for
health is out-of-pocket and this can influence  individu-
als and families choice of health care17,18. The options

for the implementation of point-of-care ABO/Rh blood
group check for pregnant women will therefore include
providing it at a highly subsidized rate that pregnant
women can afford or to provide it for those who can
afford it at the actual cost price, while the routine labora-
tory blood test remains an option for those who cannot
afford it. However, since Eldon Card can be laminated
and carried as a blood group identification card by
individuals for the rest of their lives, the long-term cost
benefit thus appears to outweigh the immediate cost of
the test.
This report is limited by the small number of cases as-
sessed and the single site of this survey in an area with
limited laboratory access. Therefore, for wider applica-
bility  in the interpretation of the   acceptability of find-
ings, more studies in remote settings with women from
more diverse SES are required.

Conclusion

Point-of-care ABO/Rh blood group test may be consid-
ered acceptable method for most pregnant women at-
tending antenatal clinic in communities with poor labo-
ratory access and may be a viable option to the routine
laboratory test particularly in hard-to-reach areas. The
affordability of this POC test for families, compared to
laboratory test is doubtful and may require some subsidy
or health insurance coverage for implementation.

Acknowledgement

The authors acknowledge the zeal, enthusiasm, and sup-
port with the mobilisation of the pregnant women by Dr
Lucky Oyeye, the obstetrician in charge of this hospital
all through the implementation of the study.

Conflict of Interest
Forty per cent of the ELDON CARDS utilized for this
study were provided by ELDON BIOLOGICALS as
donations to AAO.
Funding: None

References

1.    Osaro E, Charles AT. Rh iso-
immunization in sub-Saharan
Africa indicates need for uni-
versal access to anti-RHD im-
munoglobulin and effective
management of D-negative
pregnancies. Int J Women’s
Health. 2010;2(1):429–37.

2. Schols AM, Dinant GJ, Cals
JWC.  Point-of-care testing in
general practice: just what the
doctor ordered? Br J Gen Pr.
2018;68(673):362–3.

3.    Junker R, Schlebusch H LP.
Point-of-care testing in hospi-
tals and primary care. Dtsch
Arztebl Int. 2010;107(33):561
–7.

4. Bienek DR CD. Accuracy of
user-friendly blood typing kits
tested under simulated military
field conditions. Mil Med.
2011;174(4):454–60.

5.    T S Akingbola, S Yuguda, O
O Akinyemi, S Olomu.
Awareness and distribution of
ABO, Rhesus blood groups
and haemoglobin phenotypes
among medical undergradu-
ates in a Nigerian university.
Afr J Med Med Sci 2016
Sep;45(3):275-280.

13



Acceptability and affordability of point-of-care test in determining ABO and Rhesus D blood group of
pregnant women at Eku General Hospital, EKU, Delta State, Nigeria Angela A Okolo et al

6. Gharoro EP IA. Antenatal care:
some characteristics of the
booking visit in a major teach-
ing hospital in the developing
world. Med Sci Monit. 2000;6
(3):519–22.

7.    Oyedeji GA. Socio- economic
background of hospitalised
children in Ilesha. Niger J Pae-
diatr [Internet]. 1985;12(4):111
–7. Available from: http://
www.njpaediatrics.com/1985/
v12n4/2Socio economic and
Cultural Background of Hospi-
talized Children in Ilesha.pdf

8.    Olujimi A. Olatunbosun,
Aniekan M. Abasiattai, Emem
A. Bassey, Robert S. James,
Godwin Ibanga AM. Preva-
lence of Anaemia among Preg-
nant Women at Booking in the
University of Uyo Teaching
Hospital, Uyo, Nigeria. Bio-
med Res Int [Internet].
2014;2014

9.    Negash WD, Kefale GT, Bela-
chew TB, Asmamaw DB. Mar-
ried women decision making
autonomy on health care utili-
zation in high fertility sub-
Saharan African countries: A
multilevel analysis of recent
Demographic and Health Sur-
vey. PLoS One. 2023;18
(7):e0288603.

10. Tran DB, Pham TDN, Nguyen
TT. The influence of education
on women’s wellbeing: Evi-
dence from Australia. PLoS
One. 2021;16(3 March):1–15.

11.   Abolodje E. Neonatal mortal-
ity: morbidity pattern and risk
factors in a resource limited
center in North Central Nige-
ria. Sri Lanka J Child Heal.
2021;50(3).

12.   National Population Commis-
sion/ICF. Nigeria Demo-
graphic and Health Survey
2018. Abuja, Nigeria, and
Rockville, Maryland, USA:
NPC and ICF; 2019

13.  Christian SG, Eze EM, Chiji-
oke A, Ezimah U, et al.
Rhesus E , Rhesus D and ABO
Blood Groups Distribution
among Indigenes of Ogoni
Ethnic Group of Rivers State ,
Nigeria. 2020:3;1-7

14.   Muktar .I.,Abdulkadir A. Fre-
quencies of ABO and Rhesus
(D) blood group phenotypes
among pregnant women at-
tending antenatal clinic at
Murtala Muhammad Specialist
Hospital, Kano, Nigeria. J
Medicine in the Tropics 2019.
21: 31-36 DOI:10.4103/
jomt.jomt_4_19

15. Hassan A, Babadoko AA,
Ahmed AJ, Isa HA SA. The
pattern of distribution of ABO
blood groups in Northwestern
Nigeria. Ann Niger Med
[Internet]. 2005;1(2):17–8.

16.  Clerc O, Greub G. Routine use
of point-of-care tests: Useful-
ness and application in clinical
microbiology. Clin Microbiol
Infect. 2010;16(8):1054–61.

17.   Aregbeshola BS, Khan SM.
Out-of-pocket payments,
catastrophic health expendi-
ture and poverty among
households in Nigeria 2010.
Int J Heal Policy Manag.
2018;7(9):798–806.

18.   Aregbeshola BS. Out-of-
pocket payments in Nigeria.
Lancet. 2016;387
(10037):2506.

14


