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Abstract

Background: Blood transfusion (BT) is crucial to the provision of modern
health care. However, blood is scarce and costly, and its use is associated with
risks. Therefore, the medical professionals who handle it should have adequate
knowledge to ensure rational and safe utilization. The objective of the study
was to determine the level of BT knowledge among junior medical doctors in
Kenya. Methodology: A cross-sectional study was conducted among junior
medical doctors working in Western Kenya. Data was collected using ques-
tionnaires from August 2021 to March 2022, and analysis was done by way of
descriptive and inferential statistics. A p < 0.05 was considered as significant.
Results: A total of 150 medical doctors participated in the study. Males com-
prised 60% (n = 90), and the mean age of the participants was 29.9 (SD 3.6)
with a range of 25 - 45 years. The mean knowledge score was 54.1% + 16.4%
and was associated with orientation (AOR = 3.157, 95% CI = 1.194 - 8.337).
Conclusion: Blood transfusion knowledge among the doctors was suboptimal
and was associated with pre-internship induction. There is a need for addi-
tional education in BT during all phases of medical training and practice, in-
cluding orientation for medical interns.

Keywords

Blood Transfusion, Junior Medical Doctors, Factual Knowledge, Perceived
Knowledge

1. Introduction

Blood transfusion (BT) is vital in the treatment of patients with a broad range of
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medical conditions, including surgical, malignancies, trauma, severe anemia and
complications of pregnancy. Although life-saving, blood is scarce with an increas-
ing demand [1], costly [2], and its use is associated with risks that include acute
and delayed hemolytic reactions and infections such as HIV, hepatitis B, hepatitis
C, syphilis and malaria [3]. Furthermore, blood and blood products are catego-
rized by World Health Organization (WHO) as essential medicines [4], and as
such, should be utilized rationally. According to the WHO, access to sufficient
and safe blood that is transfused safely is essential for a strong health system and
an important component of efforts towards achieving the goal of universal health
coverage [5].

BT is a complex process and one of the most common procedures performed
in hospitals [6]. Due to its complex nature, BT requires health professionals,
among them medical doctors, who are competent in the use of blood [7]. How-
ever, the clinicians who prescribe this life-saving resource have been found to lack
the adequate knowledge and skills required for optimal and safe clinical use of
blood components [8]. Knowledge inadequacies may lead to an inappropriate de-
cision-making process, insufficient consenting of patients prior to transfusion,
improper identification of potential transfusion recipients and administration of
blood components, the inability to recognize and manage transfusion reactions,
and poor documentation [9]. These suboptimal practices could predispose pa-
tients to unnecessary transfusion risks and wastage of a scarce and costly resource.

A large number of junior medical doctors, including medical interns, medical
officers, and registrars, are involved in the clinical application of blood and blood
components in the management of patients. These doctors, therefore, must be
well versed about the specifics of administering blood and blood components so
as to make informed choices while taking into account the associated costs, bene-
fits, and potential risks [8] [10] [11]. The purpose of this study was to determine
the medical doctor’s knowledge in BT in order to identify target areas of training

that would improve the quality of patient care.

2. Methodology
2.1. Study Design and Enrolment of Study Participants

A cross-sectional study was conducted from August 2021 to March 2022 among a
total of 200 doctors working at Moi Teaching and Referral Hospital (MTRH) and
10 county-level hospitals in western Kenya. The hospitals were purposively se-
lected, and the doctors, including interns, medical officers (MOs), and residents
who completed their full training and graduated from a Kenyan medical school,
were recruited using stratified random sampling and probability proportional to
size methods. Within each hospital, participants were selected through simple
random sampling from contact lists obtained from facility administrators. Doc-
tors working in areas with no direct patient care involving BT (e.g., psychiatry,
radiology, public health and epidemiology) and medical specialists (consultant

doctors) were excluded.
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2.2. Sample Size Calculation

The sample size of the study participants was calculated using Taro Yamane for-
mula) [12] with 95% confidence level.

N
n=—
1+ Ne’

where:

n = sample size desired;

N = population size, in this case the total number of medical doctors to be stud-
ied which was 400;

e= maximum acceptable margin of error (0.05);

1 = theoretical constant.

2.3. Data Collection

A pretested questionnaire was used to collect data. The first section of question-
naire captured demographic, educational background, and site of practice varia-
bles. The second section had questions on factual and perceived knowledge.
Factual knowledge was assessed using 15 multiple choice questions, whereas
Likert scale items were used to assess perceived knowledge (1 = poor, 4 = very
good). The knowledge questions were adapted from a validated questionnaire de-
veloped by Haspel et al. [13] and other similar studies [7] [14]-[16]. The multiple-
choice questions had one correct answer that earned a score of 1 and wrong an-
swers were scored as zero. A “don’t know” option was added to the choices to

minimize guesswork, and this was scored as zero.

2.4. Quality Assurance

Validity was ensured by sharing the questionnaire with experts in the field of
blood transfusion for their opinion on the adequacy of content coverage, accurate
representation of the constructs, clarity, and proper structuring. It was also en-
sured by adapting questions from similar studies that had used validated instru-
ments.

The items of the questions on factual knowledge were analyzed using the item
difficulty index, item-discrimination index, and point biserial correlation coeffi-
cient [PBSCC], analytical measures used by Tavakol & Dennick [17] and Graham
et al. [7]. The item difficulty and the discrimination index varied from 25.3% to
92% and 12 to 76, respectively, with a median of 8 (53.3% of answers correct).
Overall, 6 of the 15 questions had more than 50% of the participants giving the
correct answer. The item discrimination index and point biserial correlation co-
efficient were positive for all questions, implying that the chance of a participant
obtaining a correct answer depended on the overall score for that individual, in-
dicating that the validity and reliability of the tool were acceptable [7] [17].

2.5. Data Analysis

Data was analyzed using SPPS version 25, where categorical variables were
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summarized using frequency tables and percentages, whereas continuous data was
summarized using mean, standard deviation (SD), median, and inter quartile
range (IQR). Kruskal-Wallis H, Mann-Whitney U, and Spearman correlation tests
were used in bivariate analysis, whereas logistic regression was used in multivari-
ate analysis. A p < 0.05 was taken as significant.

An overall knowledge competency score was calculated by dividing the number
of correctly answered questions by the total number of questions and multiplying
the result by 100.

The median scores of the knowledge constructs were divided as being above or
below the median. Participants whose knowledge scores were above the median
of the knowledge construct were classified as “having satisfactory” or “more”

knowledge, and vice versa.

2.6. Operational Definitions

Factual knowledge: the actual basic knowledge that the medical doctors had in
BT.

Perceived knowledge: the participant’s self-assessment or feeling of how much
he or she knew about the subject of BT.

“Satisfactory” knowledge: participants’ knowledge scores above the median.

2.7. Ethical Considerations

Ethical approval for the study was obtained from the Institutional Research and
Ethics Committee (IREC) of Moi University and MTRH (approval number
0003650), and permission was sought from the hospital administrators. A permit
to carry out the study was also obtained from the National Commission for Sci-
ence and Technology (Ref. No. 743821). Furthermore, informed consent was ob-

tained from the study participants, and confidentiality was maintained.

3. Results
3.1. Characteristics of Study Participants

A total of 150 (75%) of the 200 medical doctors that were enrolled returned com-
pleted questionnaires. The mean age of the participants was 29.9 + 3.6 and median
of 29 (IQR: 27, 33) with a range of 25 - 45 years. The male:female ratio was 3:2,
with a majority (n = 93, 62%) working in county referral hospitals. Their designa-
tion distribution was 59 (39%), 52 (34.7%), and 39 (26%), among medical officers,

interns, and residents, respectively (see Table 1).

Table 1. Study characteristics of the participants.

Characteristic Category n (%)
25-29 81(54.0)
Age (years) 30 - 34 53 (35.3)
=235 16 (10.7)
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Continued
Male 90 (60.0)
Sex
Female 60 (40.0)
MTRH 57 (38.0)
Hospital

County 93 (62.0)
Nature of the curriculum of Conventional 99 (66.0)
undergraduate training Innovative 51 (34.0)
Interns 52 (34.7)
Designation of the clinician Medical officers 59 (39.3)
Residents 39 (26.0)
Internal medicine 21 (14.0)
Pediatrics 22 (14.7)
General surgery 27 (18.0)

Orthopedic surgery 8(5.3)

Ward/specialty Family medicine 5(3.3)

Accident emergency 14 (9.3)

Anesthesia 5(3.3)
Obstetrics and gynecology 29 (19.3)
Not specified 19 (12.7)
<1 year 63 (42.0)

Number of years after graduation
. 2 - 5 years 42 (28.0)
from medical school

>5 years 45 (30.0)
Whether given induction in Yes 24 (16.0)
BT prior to internship No 126 (84.0)
Whether participated in training in Yes 40 (26.7)
BT after undergraduate education No 110 (73.3)

3.2. Factual Knowledge Scores

The scores of the factual knowledge are as shown in Figure 1. The overall mean
knowledge score of the study participants was 54.1% + 16.4% with a median score
of 53.0%, and an interquartile range (IQR) of 40%, 67%. The range of the scores
was 20% - 87%. Those who scored above the median were 45.0%, 95% CI (37.0,
53.0), while those who scored below or equal to the median were 55.0%, 95% CI
(47.0, 63.0).

On the individual questions, the highest scores related to the action to be taken
in the event of an acute hemolytic transfusion reaction (91.4%), increased hemo-
globin levels after transfusion of one unit of packed red cells in a stable non-bleed-
ing patient (84.8%), and the action on delivery of a unit of blood to the clinical
area (80.8%). On the other hand, the questions that attracted the lowest scores
dealt with type and screen (13.2%), the blood component associated with septic

DOI: 10.4236/health.2025.172006

87 Health


https://doi.org/10.4236/health.2025.172006

J. C. Kipkulei et al.

transfusion reactions (25.2%), and platelet transfusion threshold in prophylaxis

(39.7%). The results for individual questions are presented in Table 2.

30+ Mean = 54.09
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Figure 1. Distribution of the overall factual knowledge scores of the study participants.

Table 2. Distribution of the question scores by topic.

Topic % Correct
Blood donation 49.0
Blood grouping 76.2
Storage of blood components 43.0
Hemoglobin increases after transfusion 84.8
Indication of blood components 40.4
Special blood requirements (irradiation) 51.0
Platelet transfusion (prophylaxis) 41.1
Type and screen policy 13.2
Bedside procedures (administration of blood after receiving in clinical area) 80.8
Appropriate blood use (red blood cell transfusion threshold in chronic anemia)  47.7
Acute hemolytic transfusion reaction (management) 91.4
Acute hemolytic transfusion reaction (cause) 79.5
Transfusion related lung injury (TRALI) 43.0
Appropriate blood use-red blood cell, platelet and plasma transfusion 39.7
threshold (procedure prophylaxis)
Septic transfusion reaction 25.2
DOI: 10.4236/health.2025.172006 88 Health
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3.3. Correlation of Perceived and Factual Knowledge

The majority (54%), of the participants rated their perceived overall knowledge as
fair, 27% as good, 11% as very good and 8% as poor. There was significant positive
correlation between perceived and factual knowledge score, with a correlation co-
efficient of rs = 0.333 (p < 0.001) and statistically varying medians of 7.0, 7.4, 8.8
and 9.5 among those describing their knowledge as being poor, fair, good or very
good respectively [H (3) = 18.2, p < 0.001].

3.4. Factors Associated with Knowledge

Bivariate analysis (Table 3) showed that pre-internship induction (p = 0.008) and
training in BT after medical school (p = 0.032) were significantly association with
the level of knowledge. However, in multivariate analysis (Table 4), induction was
found to be the only significant factor associated with knowledge level, where par-
ticipants who reported to have participated in pre-internship induction were three

times more likely to have more knowledge than those who did not (p = 0.020).

Table 3. Bivariate analysis for the factors associated with factual knowledge.

Variable Category n Median p-value
25-29 81 8.4
Age 30-34 53 7.9 0.284
>35 16 7.8
Male 90 8.0
Sex 0.082
Female 60 8.5
MTRH 57 7.9
Hospital 0.269
County 93 8.3
Nature of the curriculum Conventional 99 8.2 0.646
of undergraduate training Innovative 51 8.0 '
<1 year 63 8.3

Number of years after graduation

from medical school 2 - > years 42 82 0382
>5 years 45 7.9
Interns 52 8.3
Designation of the doctors Medical officer 59 8.2 0.540
Residents 39 7.9
Internal medicine 21 8.0
Pediatrics 22 8.0
General surgery 27 8.0
Orthopedic surgery 8 9.5
Ward/specialty Family medicine 5 11.0 0.924
Accident & emergency 14 8.0
Anesthesia 5 8.0
Obstetrics and gynecology 29 7.0
Not indicated 19 8.0
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Continued
Whether offered induction in BT Yes 24 9.5
. . 0.008*
before internship No 126 8.0
Whether participated in training Yes 40 9.0
. . 0.032*
in BT after medical school No 110 8.0
MTRH—Moi Teaching and Referral Hospital; *Mann-Whitney U Test.
Table 4. Multivariate analysis of the factors associated with factual knowledge.
Knowledge
COR (95%CI) AOR (95% CI) p-value
Satisfactory  Unsatisfactory
Pre-internship induction
Yes 16 8 3.691 (1.428 - 9.543 3.157 (1.194 - 8.337)
0.02
No 52 74 Ref. category Ref. category
Training in BT after medical school
Yes 25 15 2.337 (1.116 - 4.896) 1.956 (0.908 - 4.214)
0.087

No 43 67 Ref. category Ref. category

BT: BT; Ref.: Reference; COR: crude odds ratio; AOR: adjusted odds ratio

4. Discussion

The overall mean factual knowledge score on BT among the doctors was deter-
mined as being average which is suboptimal and mirrors conclusions from similar
studies conducted in different jurisdictions [7]-[9] [15] [16] [18]. This finding is
however higher than that by Arnsberg e a/. [19], where the mean score was 31.4%
+ 18.3% (0% to 100%) and lower than the result of 61.6% + 13.4% (30% - 100%)
by Lin et al [20]. These differences might be because of the different study partic-
ipants, who were medical students and hematology residents, respectively. These
study populations are expected to have lower and higher knowledge in BT than
junior doctors, respectively.

The factual knowledge correlated with perceived overall knowledge (p < 0.001).
Previous studies have demonstrated comparable results [20] [21]. This finding
could also suggest that the factual knowledge assessment tool used by our study
was valid.

The question with the lowest score was the one dealing with blood type and
screen (T&S) policy, where only 13.2% answered it correctly and compares well
with a recent Ugandan study [16] but lower than those realized in a South African
[8] and the USA [19] where the participants scored 54.7% and 83.6% respectively.
This variance could be attributed to the fact that most of the blood banks in Kenya,
just like in other developing countries, follow the grouping and crossmatch
(GXM) policy, where a major or minor crossmatch is performed and red blood
cell units are reserved for a specific patient. In developed countries, T&S is an

accepted method for performing pretransfusion testing, where patients with
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negative antibody screening are issued with the blood unit without the Coombs
crossmatch [22]. Grouping or type and screen has several advantages, and results
in better human resource utilization and cost savings [23].

Questions dealing with septic transfusion reactions and transfusion-related
lung injury attracted lower scores, which is in agreement with previous studies
that reported that doctors scored poorly on questions related to transfusion reac-
tions [20] [21] [24] [25]. This dismal knowledge on transfusion reactions may be
attributable to a number of possible factors, including fewer transfusion ordering
opportunities and the relatively low frequency at which transfusion reactions oc-
cur, which limits hands-on experience on the identification and management of
these complications [24]. Indeed, in our study, a majority (62.7%) of the partici-
pants reported that they prescribed blood once a week or less, and those who pre-
scribed blood less frequently had lower scores on these questions as compared to
those who prescribed more frequently (mean rank 69.5 vs 85.6, p = 0.016). In ad-
dition, a sizable proportion reported that they were not confident in recognizing
(45%) and managing (56%) a patient with transfusion reactions. As transfusion
reactions have a significant risk of morbidity and mortality [26], medical profes-
sionals should be skilled in their recognition and management. These findings
suggest that the doctors need more training in transfusion-associated reactions.

Questions on indications and appropriate use of blood components had scores
less than 50%, with that on the red blood cell threshold in chronic anemia having
a score of 47.7%, the platelet threshold for bleeding (prophylaxis) attracting a
score of 41.1%, and the score on the indication of cryoprecipitate being 40.4%.
This finding is incongruent with that of the study by Halford et al. [24], where
their study participants (advanced practice providers) scored highest on questions
related to thresholds for platelets for bleeding prophylaxis, plasma, and red cell
transfusions in asymptomatic individuals.

The factor that was found to be associated with knowledge scores was induction
(p = 0.020). This result is similar to that of other studies [7] [18] [27]. These stud-
ies concluded that attendance at hospital induction improves knowledge compe-
tency scores and makes doctors feel reassured about their transfusion knowledge,
thus improving their practice.

Although in our study participation in post-internship training was not statis-
tically associated with knowledge scores in multivariate analysis, bivariate analysis
showed that those who participated in it had a higher median knowledge score
than those who did not (9.0 vs 8.0, p = 0.037). This result is consistent with that
of other studies [7] [19] [28].

An interesting observation from our study was the general downward trend of
knowledge scores with increasing number of years in practice, although this did
not reach significance (p = 0.382). The finding is consistent with that of Kasraian
& Tavassoli [29]. These results further emphasize the need for clinicians to engage
in regular refresher trainings.

The use of factual knowledge measure could have been a limitation of the study.
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As this was an anonymous self-administered questionnaire survey, where the
study participants responded to the questionnaire at their own preferred pace and
time, it is possible that some might have searched from online search engines for
the correct responses. However, there was no suggestive evidence that this took
place. Most notably, the distribution of scores on our combined knowledge score

can best be characterized as normal (based on a graphical test).

5. Conclusions

The knowledge of the Kenyan-trained junior medical doctors in BT was average
and therefore inadequate for safe practice. The topical areas with the least scores
were storage and indications of blood components, type and screen policy, the
transfusion threshold of blood components in various clinical situations, and
transfusion reactions. There is therefore a need to put in place measures for im-
proving both background knowledge and its practical application in order to en-
hance the safe practice of BT in Kenyan hospitals.

Knowledge of the doctors was associated with induction/orientation. Health fa-
cilities that offer internship training should introduce a structured induction or

orientation session for medical interns before they embark on their internship.
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Questionnaire

Section 1: Demographics

1. What is your age (years) ---------------mmommmmmmmooeoe ?

What is your sex?
2. 0 Male
0 Female
Which hospital are you based in?
3. 0 County Referral
0 Moi Teaching and Referral Hospital (MTRH)
Which Medical School did you attend?
0 Maseno University
0 Nairobi University
0 Uzima University
0 Kenya University
4. 0 Jomo Kenya University of Agriculture and Technology
O Moi University
0 Mt Kenya University
O Kenyatta University
0 Egerton University
0 Other

Which curriculum did your medical school use during undergraduate training?
0 Conventional/traditional

> 0 Innovative/Problem based learning (PBL)
0 Other-----==---- oo
What is your designation?
6 O Medical intern

0 Medical officer
O Resident/registrar

Which ward/field of your specialty are you based in?

0 Medicine
0 Pediatrics
0 General surgery
0 Orthopedic surgery

7. 0 Family medicine
0 Acc. & Emergency/casualty
0 Anesthesia/Critical care
0 Obstetrics/Gynecology
o ICU
0 Other

How many years have you practiced since graduating from medical school?
0 <1 year
O 2 - 5years
0 >5 years
Were you given induction or orientation in blood transfusion before you started your internship?
9. O Yes
0 No

Have you participated in any training touching on blood transfusion after graduating from medical school?
10. O Yes
0 No

U0 00 000 0Ooodbdood bod- 0o - bdodoodod - oo 0o
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Section 2 A: Factual Knowledge on Blood Transfusion

Please answer the following questions by choosing/checking the one correct answer/response.

In Kenya, the minimum age for donating blood is:

O 14 years
1. O 16 years

O 18 years
0 I don’t know

Forward blood grouping is done by mixing the donor’s/recipient’s red blood cells and known anti-sera
0 True
0 False
0 I don’t know

What is the storage temperature of fresh frozen plasma?
02°C-6°C
3. 020°C-24°C
0 -30°C
0 I don’t know

What would be the increase in the hemoglobin level after transfusion of 1 unit of packed red blood cells in a
patient who is not actively bleeding?
0 0.5 g/dL
o 1g/dL
0 3g/dL
0 I don’t know
Appropriate indication for cryoprecipitate includes all of the following EXCEPT?
0 Treatment of hemophilia A
5. 0 Treatment of hemophilia B
0 Treatment of bleeding due to hypofibrinogenemia or dysfibrinogenemia
0 I don’t know
Irradiated blood components are transfused in order to prevent which complication?
0 Transfusion associated graft vs host disease
6. 0 Allergic transfusion reaction
0 Cytomegalovirus infection
0 I don’t know
In a situation of an adult patient with thrombocytopenia without bleeding, at what threshold platelet count
should transfusion be considered to prevent hemorrhage?
0 10,000/uL
0 50,000/pL
0 100,000/uL
0 I don’t know

If a patient with acute leukemia is admitted with anemia, but no immediate transfusion is anticipated, what
would be the appropriate course of action?
0 Order blood grouping and crossmatch
8. 0 Order grouping and screening
0 Avoid drawing specimen in an anemic patient and use uncross-matched group O negative product if
an emergency bleed occurs
0 I don’t know

After a blood bag of packed red blood is received in the ward. What should be done to the unit?
0 Wrap it in a blanket, bedsheet or place it under patient’s arm to warm it
9. 0 Transfuse it immediately and complete the transfusion within 4 hours
0 Transfuse it immediately and complete the transfusion within 8 hours
0 I don’t know

Jood 0 ood  booo - Dooo fodo 0ood oo 0oo- todo
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Continued

A patient presents with clinical features of anemia but is otherwise hemodynamically stable. Complete blood
count shows Hb of 6 g /dL and MCV of 60fl. What is the most appropriate action you would undertake?
10. 0 Reassure the parents and send the patient home
0 Transfuse with packed red cells and start oral iron
0 Order iron studies and start oral iron
0 I don’t know
When a patient develops signs and symptoms of an acute blood transfusion reaction, what would be the most
appropriate action that you would undertake?
11 0 Administer antipyretics/corticosteroids, reduce the infusion rate and continue the transfusion
0 Stop the transfusion immediately
0 Administer antibiotics and continue the transfusion
0 I don’t know
Which of the following is the most common cause of an acute hemolytic transfusion reaction?
0 Transfusion of emergency release uncross matched blood
12. 0 Drug interaction with the blood product
0 Human error e.g. Identification error of patient or mislabeling of specimens
0 I don’t know
Which of the following statements accurately describe transfusion-related acute lung injury (TRALI) as a
complication of transfusion?
0 TRALI has only been associated with products containing large amounts of plasma (e.g. platelets,
13. fresh frozen plasma etc.)
0 TRALI is most commonly associated with HLA or granulocyte antibodies in the transfusion recipient
0 By definition, TRALI occurs within 36 hours of transfusion
0 I don’t know
A 53-year-old 75 kg man with liver failure has a Hb of 10g/dL, an INR of 1.5 and a platelet count of 150,000.
The patient requires a thoracentesis. Which of the following is the best course of action prior to the procedure?
14 0 Transfuse PRBCs and FFP transfusion preoperatively
0 Transfuse platelet concentrate preoperatively
0 Proceed with the thoracentesis with no further action
0 I don’t know
Which blood component has the highest risk of causing a septic transfusion reaction?
O Platelets
15. 0 Packed red blood cells
0 Whole blood
0 I don’t know

Jood oooo - ooo O oot 0ood- dood

Section 2 B: Perception of Overall Knowledge in Blood Transfusion

How would you rate your overall level of knowledge in blood transfusion?
0 Poor
16. O Fair
0 Good
0 Very good

OO0
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