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Introduction
While blood transfusion is a life-saving procedure that can improve health outcomes, its 
unnecessary use exposes recipients to potential hazards (e.g. infections and transfusion reactions), 
an increased risk of death, increases healthcare costs and reduces blood availability.1 The most 
common blood product transfused is red blood cells (RBCs),2 and in South Africa, 96% of 
transfusion recipients receive RBCs.3 There is evidence of unnecessary RBC transfusion in studies 
worldwide with prevalence rates of 46% in the United Kingdom,4 21.4% in Spain5 and 23% in 
Northern Ireland6 for adults, and of 55.5% in Uganda7 and 66% in South Africa for children.8

Current guidelines on RBC transfusion advise transfusion at a haemoglobin (Hb) threshold of  
≤ 7 g/dL in adults9,10 and at age-appropriate Hb thresholds in children.11 In stable adult 
patients, only one RBC unit should be transfused at a time in most clinical situations (exceptions 
include acute coronary syndromes, and chronic renal and haematological malignancies),12,1314 
and the patient should be reassessed after a one-unit transfusion before considering further 
transfusion. However, one of the national guidelines suggests a general post-transfusion Hb 
target of 7 g/dL – 9 g/dL,15 and yet, this may require more than one unit to be ordered and 
administered. Doctors often do not know or use the appropriate transfusion thresholds,8,16 and 
routinely transfuse more than one unit at a time.17

Background: Unnecessary blood transfusion exposes recipients to potential harms.

Aim: The aim of this study was to describe blood transfusion practice and explore doctors’ 
attitudes towards transfusion.

Setting: A hospital providing level 1 and 2 services.

Methods: A mixed-methods study design was used. In the cross-sectional descriptive 
component, a sample was taken from patients transfused over a 2-month period. Blood use 
was categorised as for medical anaemia or haemorrhage, and appropriate or not. The 
qualitative component comprised a purposeful sample for focus group and individual semi-
structured interviews.

Results: Of 239 patients sampled, 62% were transfused for medical anaemia and 38% for 
haemorrhage. In the medical anaemia group, compliance with age-appropriate transfusion 
thresholds was 69%. In medical anaemia and haemorrhage, 114 (77%) and 85 (93.4%) of 
recipients had orders for ≥ 2 red blood cell (RBC) units, respectively. In adults ≥ 18 years old 
with medical anaemia, 47.1% of orders would have resulted in a haemoglobin (Hb) > 8 g/dL. 
Six doctors participated in focus group and eleven in individual interviews. There was a lack 
of awareness of institutional transfusion guidelines, disagreement on appropriate RBC 
transfusion thresholds and comments that more than one RBC unit should always be 
transfused. Factors informing decisions to transfuse included advice from senior colleagues, 
relieving symptoms of anaemia and high product costs.

Conclusion: Most orders were for two or more units. In medical anaemia, doctors’ compliance 
with RBC transfusion thresholds was reasonable; however, almost half of the orders would 
have resulted in overtransfusion. The attitudes of doctors sampled suggest that their 
transfusion practice is influenced more by institutional values than formal guidelines.

Keywords: red blood cell transfusion; doctors’ attitudes; doctors’ practice; transfusion 
thresholds; overtransfusion; descriptive study; qualitative study.
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Factors influencing doctors’ transfusion behaviour include 
knowledge and attitudes. Doctors may not know current 
guidelines18 and even if they do, behaviour is influenced by 
other factors, such as emotion, perceived goals and 
motivation,19 and receptivity to input from colleagues.20

There were concerns by the South African National Blood 
Service over unnecessary transfusion at Mthatha Regional 
Hospital (MRH). This study was undertaken to describe the 
transfusion practice at the hospital and explore doctors’ 
attitudes towards blood transfusion.

Methods
The study setting was MRH, comprising 298 beds, providing 
level 1 and 2 services to a socio-economically deprived rural 
population in the OR Tambo District in the Eastern Cape 
province.21 A mixed-method study design was used. For the 
quantitative component, a cross-sectional descriptive study 
was performed. A sample was taken of patients transfused at 
MRH in the medical, surgical, gynaecology, obstetrics, 
paediatrics and emergency departments. The desired sample 
size was calculated using the equation: 

n = p(1-p)z2/d2� [Eqn 1]

for a single proportion (p) in a cross-sectional study, where p 
is the anticipated prevalence, d is the desired precision and z 
is the appropriate value from the normal distribution for the 
desired confidence.22 As the proportion (p) of transfused 
patients was estimated at 0.5 of all blood units ordered, a 
precision of 0.07 was chosen at the 95% confidence interval  
(z = 1.96). This yielded a minimum sample size (n) of 196. In 
anticipation of missing or erroneous data, 20% was added to 
this to yield a desired sample size of 236. Consecutive blood 
transfusion recipients in the months of April and September 
2019 were enrolled retrospectively.

Due to the difficulty in evaluating blood loss, all transfusions 
in patients with acute haemorrhage were considered to be 
appropriate. Three measures of appropriateness in medical 
anaemia were calculated. The first measure include 
compliance with the age-appropriate Hb transfusion 
thresholds: for neonates in first 24 h and those intubated  
≤ 12 g/dL, neonates on continuous positive airways pressure 
(CPAP) ≤ 11 g/dL, other neonates 7 g/dL – 8 g/dL, all children 
≤ 12 years with septicaemia ≤ 10g/dL, non-neonate children 
without septicaemia ≤ 12 years, children ≥ 12 years < 7 g/dL23 
and all adults < 7 g/dL.10 The MRH transfusion guidelines 
endorse a threshold of Hb < 7 g/dL for adults. The second 
measure was the ordering of only one RBC unit at a time. The 
third measure include compliance with a post-transfusion 
target of Hb ≤ 8 g/dL in recipients ≥ 18 years old. This target 
was based on the premise that the maximum Hb threshold for 
ordering RBC was 6.9 g/dL, and an administration of one unit 
of blood would raise the Hb by 1 g/dL to 7.9 g/dL.24 Due to 
the difficulty in obtaining valid post-transfusion Hb values, 
the post-transfusion Hb was estimated based on the number 
of units ordered and the anticipated rise in patient Hb. An 

estimated post-transfusion Hb of > 8 g/dL was considered as 
overtransfusion. One primary diagnosis was assigned by the 
researchers to each recipient as being the most likely cause of 
anaemia. Major haemorrhage was defined as bleeding 
resulting in a systolic blood pressure of < 90 mmHg or a heart 
rate of > 110 beats per minute in adults.15

Data obtained were entered in Microsoft Excel 2016 (Microsoft 
Corporation, Seattle, WA, United States [US]) and exported 
to STATA 14.1 (Stata Corp LP, College Station, TX, US) for 
analysis. Numerical data were explored using the Shapiro–
Wilk test for normality and presented using non-parametric 
statistics (median) and interquartile range (IQR: 75th 
percentile minus 25th percentile). Numerical variables were 
compared using the Wilcoxon rank-sum test (Mann–
Whitney U test). Categorical variables were presented using 
frequencies, percentages and graphs, and were compared 
using the two-sample test of proportions. The level of 
significance was p ≤ 0.05.

For the qualitative component, a purposeful sample of non-
specialist doctors (interns, medical officers and registrars) 
was recruited for individual semi-structured interviews 
and six non-specialist doctors for a focus group interview. 
Doctors in these categories can prescribe blood without 
specialist approval at the study site. For individual 
interviews, the number of doctors sampled was determined 
by data saturation, the point at which no new data emerge. 
The interview guide for individual interviews was a 
modified version of one used in an Australian study.16 Two 
clinical scenarios were chosen for the focus group 
discussion. An attitude was defined as ‘an enduring, learned 
predisposition to behave in a consistent way toward a given 
class of objects … not as they are but as they are conceived 
to be’.25 Interviews were audiotaped, transcribed and 
grouped into themes and analysed using content analysis 
techniques.26 Each participant was assigned a code. For 
example, PI 1, intern, means participant number one 
individual interview, intern refers to their employment 
grade and 1 refers to years qualified. PF refers to focus 
group participants.

Ethical considerations
Ethical approval was obtained from the Human Research 
Committee of Walter Sisulu University (Protocol number: 
013/2013) and institutional approval from the Eastern Cape 
Department of Health.

Results
Quantitative results
A total of 239 RBC recipients were sampled. All received red 
cell concentrate.

Demography
The age range was 1 day to 91 years. Amongst adults and 
those ≥ 15 years, there were significantly more female than 
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male participants; however, female participants were 
younger than the male participants (refer to Table 1 and 
Table  2). Almost two-thirds of paediatric patients were 
neonates (n = 15, 62.5%), and the median age was 1 month for 
both male and female participants. Overall, 101 (42%) 
patients were recorded as HIV-positive and 52 (22%) as HIV-
negative. With 30.2% (65/215) of patients transfused, the 
gynaecology ward had the highest number of non-paediatric 
recipients transfused. Despite the superior transfusion ratio 
(2.9:1) for female patients compared with male patients in the 
medical wards, there was no statistical difference in the 
proportion of female and male recipients transfused (p = 
0.181). Male patients were transfused at a significantly lower 
Hb threshold (median = 5.6 g/dL) than female patients 
(median = 6.5 g/dL; p = 0.039).

Primary diagnosis
Pregnancy-related conditions constituted 88 (38.8%) of the 
total diagnoses. The most and least common diagnoses 
include incomplete abortion and upper gastrointestinal 
haemorrhage, respectively (see Figure 1).

Pre-transfusion haemoglobin
Table 3 shows that those who had a pre-transfusion laboratory 
Hb < 7 g/dL accounted for 64.5% (n = 80) and 52.7% (n = 48) 
of all non-paediatrics patients in medical anaemia and 
haemorrhage, respectively.

Compliance with transfusion thresholds in 
medical anaemia
Including all age groups, 69% (102/148) of the recipients 
were appropriately transfused. Eleven neonates had sepsis, 
and none required ventilation. In the age group 1–11 months, 
five children had severe sepsis. All paediatric transfusions 
were for medical indications (see Figure 2).

Red blood cell ordered and transfused
The mode for RBC units ordered and transfused was two in 
both medical anaemia and haemorrhage, and when one RBC 
unit was ordered, an equal number was transfused. The only 
other instance where this was the case is when five RBC units 
were ordered for a major haemorrhage and all units were 
transfused. However, when the units were two or more, in all 
other instances, some of the ordered units were not 
administered. For instance, 114 (77.0%) of two to four RBC 
units were ordered for medical anaemia but only 99 (66.9%) 
were transfused (p = 0.052); for haemorrhage 84 (92.3%) of 
two to four RBC units were ordered but only 68 (74.7%) were 

TB, tuberculosis; GIT, gastrointestinal tract. 
†, Other medical conditions include (%) unspecified anaemic child (2.5), severe acute 
malnutrition child (2.1), unspecified anaemia adult (2.1), abnormal uterine bleeding (1.3) 
and infectious mononucleosis (0.4); ‡, Other surgical conditions (%) were as follows: trauma 
(2.1), lower gastrointestinal tract bleeding (0.8), epistaxis (0.8), gangrene (0.8), perineal 
warts (0.8), obstructed hernia (0.4), molar pregnancy (0.4) and fistula (0.4).

FIGURE 1: Frequency of primary diagnosis (N = 239).
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TABLE 3: Pre-transfusion haemoglobin in recipients ≥ 15 years (n = 215).
Hb ranges (g/dL) Medical anaemia Haemorrhage p-value

n % n %
1–2.9 3 2.4 2 2.2 0.915
3–4.9 28 22.6 18 19.8 0.621
5–6.9 49 39.5 28 30.8 0.186
7–8.9 29 23.4 25 27.5 0.495
9–10.9 10 8.1 7 7.7 0.920
≥ 11 5 4.0 11 12.1 0.026
Total 124 57.7 91 42.3 0.002

Hb, haemoglobin.

TABLE 1: Demographics and clinical characteristics of recipients ≥ 15 years  
(n = 215).
Characteristics Male Female p-value

n % Median IQR n % Median IQR

Sex 41 19.1 - - 174 80.9 - - < 0.0001
Age, years - - 39 28 - - 32 22 0.002
15–29 8 19.5 - - 66 37.9 - - 0.0255
30–44 17 41.5 - - 58 33.3 - - 0.326
45–59 5 12.2 - - 22 12.6 - - 0.938
60+ 11 26.8 - - 28 16.1 - - 0.108
Hb g/dL - - 5.6 2.5 - - 6.5 3.5 0.039
HIV status
Positive 16 39.0 - - 76 43.7 - 0.588
Negative 15 36.6 - - 61 35.1 0.854
Unknown 10 24.4 - 37 21.3 - - 0.663
Hospital department
Gynaecology - - - - 65 37.4 - - -
Maternity - - - - 36 20.7 - - -
Emergency 13 31.7 - - 22 12.6 - - 0.029
Medical 13 31.7 - - 38 21.8 - - 0.181
General surgery 15 36.6 - - 13 7.5 - - < 0.0001

Note: Interquartile range = 75th–25th percentile.
Hb, haemoglobin; IQR, interquartile range.

TABLE 2: Demographics and clinical characteristics of paediatric recipients  
(n = 24).
Characteristics Male recipient Female recipient p-value

n % Median IQR n % Median IQR

Sex 11 45.8 - - 13 54.2 - - 0.564
Age, months - - 1.0 5.9 - - 1.0 11.6 0.619
< 1 7 63.6 - - 8 61.5 - - 0.916
1–12 3 27.3 - - 4 30.8 - - 0.851
13–48 1 9.1 - - 1 7.7 - - 0.902
Hb g/dL - - 7.5 2.8 - - 8.2 0.4 0.257
HIV status
Positive 7 63.6 - - 2 15.4 - - 0.015
Negative 2 18.2 - - 8 61.5 - - 0.032
Unknown 2 18.2 - - 3 23.1 - - 0.769

Note: Interquartile range = 75th–25th percentile.
Hb, haemoglobin; IQR, interquartile range.
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transfused, which was statistically significant (p = 0.001). 
There were significantly more one-unit orders (p = 0.001) in 
medical anaemia compared with haemorrhage. For all other 
orders, there was no significant difference (see Figure 3).

Potential overtransfusion
Of RBC orders administered in recipients > 18 years with 
medical anaemia, it is estimated that 47.1% (58/123) would 
have resulted in overtransfusion (estimated post-transfusion 
Hb > 8 g/dL).

Qualitative results
The age range for individual and focus group participants 
was 24–45 years; 11 were male participants and six were 
female participants, comprising nine medical officers, six 

registrars and two interns. Their years of postgraduate 
experience ranged between 2 and 15 years. Data saturation 
was reached after the eleventh individual interview.

Use of guidelines and transfusion thresholds
Some participants were not aware of any blood transfusion 
guidelines:

‘We don’t have an institutional policy on paper regarding blood 
transfusion.’ (PI 1, intern, 2 years)

‘No guidelines I know of.’ (PI 9, MO, 8 years)

One of the doctors was aware of the aspect of the hospital 
policy that there should be no transfusion outside normal 
working hours (except in an emergency):

‘I will transfuse. […] current practice will depend at what 
time of the day I’m seeing that patient […] because of the 
guiding laws about transfusion after hours.’ (PF, registrar, 
13 years)

Doctors differed in their transfusion thresholds. One of the 
doctors stated that there was no agreement on the appropriate 
threshold for transfusion of RBC amongst medical 
practitioners:

‘We do not have a consensus on the transfusion trigger […] 
three  different doctors can transfuse three different patients. 
One  can transfuse an Hb of 7 [g/dL], another an Hb of 8, 
another an Hb of 9.’ (PI 6, MO, 4 years)

One of the doctors said that he would not transfuse if the 
patient was below the transfusion threshold and stable:

‘[T]he Hb was 6.6, but clinically the patient is pink and she is not 
complaining of anything. So that patient you can discharge on 
haematinics.’ (PI 9, MO, 8 years)

FIGURE 3: Red blood cell (RBC) units ordered per recipient and units transfused from each order (a & b). Any portion of an RBC unit ordered or administered in paediatric 
patients was counted as one. Two patients with haemorrhage had no blood pressure or pulse recordings and were excluded from analysis.`
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FIGURE 2: Compliance with the age-appropriate haemoglobin threshold in 
medical anaemia.
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Risks and benefits
All doctors interviewed were aware of inherent risks in the 
administration of blood products. The main risks that they 
alluded to were the possibility of blood incompatibility and 
transfusion reactions:

‘For me the most significant risk in blood transfusion is the 
transmission of diseases in their latent phases. […] But now we 
also have other risks usually with different types of allergic 
reactions that could go with the blood transfusion and the 
severity of which could range from mild to very severe and life 
threatening.’ (PI 7, registrar, 15 years)

Others mentioned the possibility of infection and fluid 
overload:

‘Most significant risk for me will be infection. Overload we can 
… I can deal with that. Incompatibility, that’s fine clearly, I can 
deal with that.’ (PI 3, registrar, 13 years)

Number of red blood cell per order
Some doctors believed the minimum number of RBCs to be 
transfused is two units:

‘Okay. And I also think that if a patient needs one unit of blood, 
patient probably doesn’t need blood.’ (PF 6, MO, 3 years)

Transfusion based on symptoms
Some doctors considered both the patient’s symptoms and 
the Hb level before deciding on transfusion:

‘I only transfuse when I really see that there is need to transfuse 
and the patients are not just having a low Hb but are actually 
symptomatic.’ (PI 6, MO, 4 years)

Cost
All doctors mentioned cost as restricting transfusion 
behaviour:

‘We also have to be mindful of the cost of blood products. They 
are very very expensive. And in a public healthcare system where 
we have to judiciously use our resources [and] be very mindful of 
how much blood you give a patient.’ (PI 8, registrar, 15)

Advice from seniors
Two doctors mentioned that their transfusion practice is 
mainly influenced by advice from senior colleagues:

‘I usually get the opinion from a senior.’ (PI 1, intern, 2 years)

Dislike of allogenic blood
One of the doctors felt uncomfortable with the thought of 
somebody else’s fluids in his body:

‘I am slow to transfuse. I can’t imagine getting somebody else’s 
fluid in my own body, so I dislike the thought of transfusion. But 
I guess I have no choice.’ (PI 11, intern, 1 year)

Member checks
The qualitative research findings and discussion were emailed 
to participants for checking in order to ensure accuracy of the 
data and the researchers’ interpretation. Four responses were 
received, which stated that the findings were accurate.

Discussion
The study found that about two-thirds of recipients overall 
with medical anaemia were appropriately transfused by 
transfusion threshold. The results of this study in adults are 
comparable with doctors’ practice in other countries, such 
as Spain, where 78.6% of adult RBC transfusions in 
emergency departments were appropriate using thresholds 
of a Hb < 7 g/dL and Hb < 8 g/dL for acute anaemia and 
chronic anaemia, respectively,5 and in Northern Ireland 
where 67% of RBC transfusions were appropriate using a 
threshold of < 7 g/dL for patients under 65 years old and of 
8 g/dL for those > 65 years.6 Appropriateness in paediatric 
recipients was better, varying from 93.3% in neonates to 
66.7% in the post-neonatal period. In contrast, only 56%  
of transfusions were inappropriate amongst patients aged 
0–5 years at two referral hospitals in Uganda7 and while not 
providing a statistic, Kiguli et al.27 also reported that the 
adherence to World Health Organization transfusion 
guidelines was poor at hospitals in Kenya, Tanzania and 
Uganda. While a target of 80% has been used for appropriate 
transfusion,28 it would be apposite for doctors and 
management at MRH to safeguard patients by agreeing on 
incremental increases in targets for appropriate transfusion 
and interventions to achieve them.

Two units were the most common number of RBC units ordered 
and administered in both medical anaemia and haemorrhage. 
The MRH guidelines recommend one unit per transfusion in 
asymptomatic haemodynamically stable adult patients, which 
is in line with recent guidelines.12,13,14 There were more one-unit 
orders in medical anaemia, suggesting that some doctors follow 
the guidelines. However, amongst the doctors interviewed, 
some believed that it was not worthwhile ordering one unit. 
While one-unit RBC transfusions were discouraged in the past, 
there has been a paradigm shift in the last decade, and the 
current best practice is to order and administer one unit as 
endorsed by the Choosing Wisely campaign ‘[w]hy give 2 when 
1 will do?’.29 This approach also results in cost savings without 
compromising patient safety.28,30

All single-unit orders were administered. Wastage (ordering 
but not administering) only occurred if more than one RBC 
unit was ordered at a time (with the exception of one patient 
who had all five units transfused for a major haemorrhage). 
Apart from unnecessary costs, wastage may compromise the 
availability of blood for other patient emergencies.

There was a marked potential overtransfusion (47.1%) in 
recipients ≥ 18 years old with medical anaemia. Previous 
studies reported that 19%, 33% and 45% of recipients were 
overtransfused in Northern Ireland,6 UK17 and Spain,5 
respectively. Overtransfusion in these studies was based on a 
post-transfusion Hb measurement that was > 2 g/dL above 
the relevant threshold (as opposed to > 1 g/dL in this study). 
A lower increment was used in this study, as only one RBC 
unit should be administered at a time to patients with a Hb 
< 7g/dL,29 and one unit would not be expected to raise the 
Hb above 8g/dL.24 Overtransfusion and wastage are also an 
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ethical issue, in that the ethical principle of justice enjoins 
doctors to avoid wasteful and inefficient practices, so that 
finite resources are available to others.31

There is a disjuncture in guidelines in that some12,13,14 advocate 
one unit be transfused while one national guideline15 
recommends a post-transfusion Hb target of 7 g/dL – 9 g/dL. 
This may require transfusion of more than one unit. While 
the MRH policy recommends one unit per transfusion, more 
than one unit may be appropriate for patients with a very low 
Hb.14,17 In this study, 25% of recipients ≥ 15 years with medical 
anaemia had a Hb < 5 g/dL.

The demographic and clinical characteristics of blood 
transfusion recipients ≥ 15 years old reflect the context of 
clinical practice at MRH and are similar to those at hospitals 
in developing countries. The median age of 32 years in females 
and 39 years in males compares with 33 years for both sexes 
in a study of blood transfusion practice in Harare.32 In 
recipients aged ≥ 15 years, 81% were females and of these, 
76% were in the reproductive age group. Female patients 
aged 15–29 years had significantly more transfusions than 
their male counterparts. Pregnancy-related conditions were 
by far the most common indications for transfusion. These 
findings are similar to those in a Nigerian tertiary hospital 
where female participants constituted 69% of all transfused 
and 75% were in the reproductive age group.33 More female 
participants were transfused at a significantly higher Hb 
threshold than their male counterparts. It is possible that 
doctors had a higher threshold for transfusion for pregnancy-
related conditions. In developed countries, most RBC 
transfusions are in older adults (> 60 years) and the 
predominant indication for RBC transfusion is cardiovascular 
surgery followed by neoplasms and digestive disorders, and 
obstetrics and gynaecology constituted 6% of indications.34

In this study, paediatric patients aged 0–4 years constituted 
10% of recipients, and two-thirds were neonates. There were 
no children transfused aged between 5 and 15 years; this may 
be because of children in this age group being preferentially 
admitted at an adjacent tertiary hospital.

There was a high prevalence of HIV in blood recipients. This 
is expected in hospitalised patients who have diagnoses 
related to immune suppression. While anaemia is common in 
patients with HIV, the indications for transfusion do not 
differ between patients with or without HIV.13

Tuberculosis and HIV with no other comorbidity, comprising 
10.5% and 7.1% of diagnoses in recipients, respectively, were 
important reasons for transfusion in medical anaemia. The 
two conditions frequently coexist, and amongst patients with 
HIV in South Africa, the most common reason for severe 
anaemia is tuberculosis.35,36

The study found that some doctors in the qualitative sample 
did not know or use blood transfusion guidelines, suggesting 
a challenge in guidelines dissemination and optimal 
transfusion practice. However, the absence of national South 
African blood transfusion guidelines may make it difficult 

for doctors to access agreed standards. Lack of knowledge 
about institutional transfusion guidelines has also been 
reported previously in South Africa18 and Australia.16 
Implementation of clinical practice guideline has the potential 
to change practice and improve outcomes.37 There was 
disagreement on the appropriate RBC transfusion thresholds 
amongst participants. Similar findings have been reported 
previously in South Africa18,38 and Israel.20

The doctors’ decision to transfuse blood was to relieve 
symptoms attributed to anaemia and not based on the level 
of Hb alone. The symptoms of anaemia, as detailed by the 
doctors, are not specific to anaemia.4 A review of three studies 
also has shown no benefit in mortality, morbidity and time to 
recovery in patients with a Hb level of ≥ 8 g/dL, and 
transfused because of symptoms of anaemia; although in 
patients with acute coronary syndrome, there was a trend 
towards more mortality in the restrictive transfusion group.39 
Until more definitive evidence is available, it would be 
advisable that symptomatic patients should only be 
transfused when symptoms can be attributed to anaemia and 
not to another pathophysiological process.4

Despite a lack of knowledge of guidelines and transfusion 
thresholds in doctors interviewed, however, in practice, most 
doctors adhered to the institutional transfusion thresholds 
for medical anaemia. Participants were knowledgeable about 
most of the risks of transfusion similar to studies in South 
Africa18 and Australia.16 However, none mentioned 
transfusion-associated circulatory overload (TRACO) or 
transfusion-related acute lung injury (TRALI) that currently 
cause the highest number of transfusion associated fatalities,40 
and can be difficult to recognise and manage.41 These findings 
suggest that doctors interviewed need more training in 
transfusion-associated reactions.

Doctors’ motivation to limit blood transfusion was mainly 
influenced by awareness of cost, similar to a Canadian 
study.19 In contrast, some Australian doctors believe that 
saving life is paramount and blood should be used freely.16

One of the doctors mentioned that according to MRH guidelines, 
no transfusion should be performed outside normal working 
hours, except during an emergency. This rule may encourage 
doctors to review their practice and adopt a more restrictive 
approach to transfusion. Another doctor was uncomfortable 
with the thought of being infused with another person’s fluid, 
and this made him consider transfusion carefully.

While doctors did abide by some aspects of current 
transfusion guidelines, their overall practice was influenced 
mainly by attitudes that may be ascribed to institutional 
culture where ‘practice … [is] handed down from one 
generation of physicians to the next’.42

Limitations and strengths
Limitations of this study include a non-random quantitative 
sample. However, no difference was observed in the pattern 
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of monthly blood usage, and the risk of selection bias was 
considered minimal. All patients with haemorrhage were 
classified as being appropriately transfused irrespective of 
the Hb threshold. Further research is warranted in this group 
to assess appropriateness. It is not possible to generalise the 
qualitative findings. None of the specialists were interviewed. 
It is important to ascertain their attitudes and practice as they 
are role models and teachers for non-specialist doctors.

Strengths of this study include extraction of recipient data by 
a nurse from hospital charts before archiving, thereby 
minimising the risk of data loss. Method triangulation was 
ensured using a mixed-method study design to enhance the 
study’s validity. Triangulation of qualitative data was 
promoted using individual and group interviews; purposive 
sampling to ensure rich descriptions of views from doctors 
with varying years of experience and rank; and member 
checks to enhance credibility.43 It also details doctors’ actual 
practice of transfusion as opposed to theoretical practice 
compared with other studies using questionnaires.18,38 To the 
authors’ knowledge, this is the first qualitative study in South 
Africa on doctors’ attitudes towards blood transfusion.

Conclusion and recommendations
Doctors’ compliance with RBC transfusion thresholds in 
medical anaemia was reasonable overall. However, doctors 
usually ordered more than one unit, contrary to the current 
best practice, and many orders would have resulted in 
overtransfusion. The attitudes of the doctors sampled suggest 
that their transfusion practice is influenced more by 
institutional values, such as advice from senior colleagues 
and cost considerations rather than the formal guidelines.

There is an urgent need for evidence-based interventions28,37 
to improve doctors’ practice of RBC transfusion in patients 
with medical anaemia in order to ensure that they:

•	 transfuse at age-appropriate Hb thresholds
•	 order one unit of blood at a time
•	 consider and treat underlying conditions that may cause 

similar symptoms before transfusion based on symptoms 
of anaemia

•	 know and use institutional transfusion guidelines.

Acknowledgements
Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this article.

Authors’ contributions
T.A. conceptualised the topic, reviewed the literature, wrote the 
proposal, collected and analysed data, and wrote a draft of the 
article. D.O.’M. and O.A. assisted in the conception and design, 
writing, editing and quality assurance. S.M. assisted in the 
design, data analysis with statistical software, editing and 
readability. All authors read and approved the final manuscript.

Funding information
T.A. received an unrestricted grant from the Discovery 
Foundation (Reference: 20787/1 RR050).

Data availability
All unidentified data used for this research study will be 
available from the corresponding author, D.O.’M. upon 
reasonable request.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and do not necessarily reflect the official policy or 
position of any affiliated agency of the authors.

References
1.	 Thomson J, Hofmann A, Barrett C, et al. Patient blood management: A solution for 

South Africa. S Afr Med J. 2019;109:471–476. https://doi.org/10.7196/
SAMJ.2019.v109i7.13859

2.	 Jones JM, Sapiano MR, Savinkina AA, et al. Slowing decline in blood collection and 
transfusion in the United States – 2017. Transfusion. 2020;60(Suppl 2):S1–S9. 
https://doi.org/10.1111/trf.15604

3.	 SANBS. Integrated annual report. Johannesburg: South African National Blood 
Service; 2017.

4.	 Joy P, Bennet S. The appropriateness of blood transfusion following primary total 
hip replacement. Ann R Coll Surg Engl. 2012;94(3):201–203. https://doi.org/10.1
308/003588412x13171221501384

5.	 Díaz MQ, Borobia AM, García Erce JA, et al. Appropriate use of red blood cell 
transfusion in emergency departments: A study in five emergency departments. 
Blood Transfus. 2017;15(3):199–206. https://doi.org/10.2450/2016.0324-15

6.	 Barr PJ, Donnelly M, Cardwell CR, Parker M, Morris K, Bailie KE. The appropriateness 
of red blood cell use and the extent of overtransfusion: Right decision? Right 
amount? Transfusion. 2011;51(8):1684–1694. https://doi.org/10.1111/​j.1537-
2995.2011.03130.x

7.	 Opoka RO, Ssemata AS, Oyang W, et al. High rate of inappropriate blood transfusions 
in the management of children with severe anemia in Ugandan hospitals. BMC 
Health Serv Res. 2018;18:566. https://doi.org/10.1186/s12913-018-3382-5

8.	 Salverda M, Ketharanathan N, Van Dijk M, et al. A review of blood transfusions in 
a trauma unit for young children. S Afr Med J. 2017;107(3):227–231. https://doi.
org/10.7196/SAMJ.2017.v107i3.11307

9.	 Carson JL, Guyatt G, Heddle NM, et al. Clinical practice guidelines from the AABB: 
Red blood cell transfusion thresholds and storage. JAMA. 2016;316(19):2025–2035. 
https://doi.org/10.1001/jama.2016.9185 

10.	 Mueller MM, Van Remoortel H, Meybohm P, et al. Patient blood management: 
Recommendations from the 2018 Frankfurt Consensus Conference. JAMA. 
2019;321(10):983–997. https://doi.org/10.1001/jama.2019.0554

11.	 New HV, Berryman J, Bolton‐Maggs PH, et al. Guidelines on transfusion for 
fetuses, neonates and older children. Br J Haematol. 2016;175(5):784–828. 
https://doi.org/10.1111/bjh.14233

12.	 NBA. Patient blood managment guidelines: Volume 3, medical. Canberra: National 
Blood Authority; 2012.

13.	 SANBS, WCBTS. Clinical guidelines for the use of blood products in South Africa. 
5th ed. Cape Town and Johannesburg: Western Province and South African 
National Blood Tranfusion Services; 2014.

14.	 Thakkar RN, Podlasek SJ, Rotello L, Ness PM, Frank SM. Two-unit red cell 
transfusions in stable anemic patients. J Hosp Med. 2017;12(9):747–749. https://
doi.org/10.12788/jhm.2806

15.	 NICE. Blood transfusion. London: National Institute for Health and Care Excellence; 
2015.

16.	 CEC. Understanding and influencing blood prescription. A market research report. 
Sydney: Clinical Excellence Commission; 2007.

17.	 National Comparative Audit of Blood Transfusion. 2011 audit of use of blood in 
adult medical patients 2011 Part 1. Birmingham: National Comparative Audit of 
Blood Transfusion; 2013.

18.	 Barrett C, Mphahlele K, Khunou I, et al. The knowledge of transfusion and related 
practices among doctors at Universitas Academic Complex, Bloemfontein, South 
Africa. Transfus Apher Sci. 2020;59(3):102739. https://doi.org/10.1016/j.
transci.2020.102739

19.	 Islam R, Tinmouth AT, Francis JJ, et al. A cross-country comparison of intensive 
care physicians’ beliefs about their transfusion behaviour: A qualitative study 
using the theoretical domains framework. Implement Sci. 2012;7:93. https://doi.
org/10.1186/1748-5908-7-93

20.	 Koren RR, Suriu C, Yakir O, Akria L, Barhoum M, Braester A. Physicians’ lack of 
knowledge – a possible reason for red blood cell transfusion overuse? Isr J Health 
Policy Res. 2017;6:49. https://doi.org/10.1186/s13584-017-0173-0

http://www.phcfm.org
https://doi.org/10.7196/SAMJ.2019.v109i7.13859
https://doi.org/10.7196/SAMJ.2019.v109i7.13859
https://doi.org/10.1111/trf.15604
https://doi.org/10.1308/003588412x13171221501384
https://doi.org/10.1308/003588412x13171221501384
https://doi.org/10.2450/2016.0324-15
https://doi.org/10.1111/​j.1537-2995.2011.03130.x
https://doi.org/10.1111/​j.1537-2995.2011.03130.x
https://doi.org/10.1186/s12913-018-3382-5
https://doi.org/10.7196/SAMJ.2017.v107i3.11307
https://doi.org/10.7196/SAMJ.2017.v107i3.11307
https://doi.org/10.1001/jama.2016.9185
https://doi.org/10.1001/jama.2019.0554
https://doi.org/10.1111/bjh.14233
https://doi.org/10.12788/jhm.2806
https://doi.org/10.12788/jhm.2806
https://doi.org/10.1016/j.transci.2020.102739
https://doi.org/10.1016/j.transci.2020.102739
https://doi.org/10.1186/1748-5908-7-93
https://doi.org/10.1186/1748-5908-7-93
https://doi.org/10.1186/s13584-017-0173-0


Page 8 of 8 Original Research

http://www.phcfm.org Open Access

21.	 Stats SA. Poverty Mapping in South Africa. Applying small area estimation 
techniques using IES 2010/11 and Census 2011. Pretoria: Statistics South Africa; 
2018.

22.	 Joubert G, Ehrlich R, Katzenellenbogen JM, Karim SA. Epidemiology: A research 
manual for South Africa. 2nd ed. Cape Town: Oxford University Press Southern 
Africa; 2007.

23.	 DOH, WSU. Eastern Cape handbook of child and maternal health. East London: 
Eastern Cape Province, Department of Health; 2014.

24.	 Wiesen AR, Hospenthal DR, Byrd JC, Glass KL, Howard RS, Diehl LF. Equilibration of 
hemoglobin concentration after transfusion in medical inpatients not actively 
bleeding. Ann Int Med. 1994;121(4):278–280. https://doi.org/10.7326/0003-
4819-121-4-199408150-00009

25.	 Attitude MeSH Descriptor Data 2021 [homepage on the Internet]. c1999 [Updated 
2019 July 11; cited 2020 Dec 27]. Available from: https://meshb.nlm.nih.gov/
record/ui?ui=D001290

26.	 Patton MQ. Qualitative designs and data collection. Thousand Oaks, CA: Sage; 
2002.

27.	 Kiguli S, Maitland K, George EC, et al. Anaemia and blood transfusion in African 
children presenting to hospital with severe febrile illness. BMC Med. 2015;13:21. 
https://doi.org/10.1186/s12916-014-0246-7

28.	 Kron AT, Collins A, Cserti‐Gazdewich C, et al. A prospective multi‐faceted 
interventional study of blood bank technologist screening of red blood cell 
transfusion orders: The START study. Transfusion. 2021;61(2):410–422. https://
doi.org/10.1111/trf.16243

29.	 Podlasek SJ, Thakkar RN, Rotello LC, et al. Implementing a “Why give 2 when 1 will 
do?” Choosing Wisely campaign. Transfusion. 2016;56(9):2164–2164. https://doi.
org/10.1111/trf.13664

30.	 Beuschel S. Reducing the wastage of blood products by changing clinical practice. 
Nurs Times. 2017;113(6):18–20.

31.	 WMA. Chapter 3. Physicians and Society. Medical Ethics Manual 3rd ed. Ferney-
Voltaire: World Medical Association; 2015.

32.	 Mafirakureva N, Khoza S, Hassall O, et al. Profiles of blood and blood component 
transfusion recipients in Zimbabwe. Blood Transfus. 2015;13(4):600–609. https://
doi.org/10.2450/2015.0019-15

33.	 Okoroiwu HU, Okafor IM. Demographic characteristics of blood and blood 
components transfusion recipients and pattern of blood utilization in a tertiary 
health institution in southern Nigeria. BMC Haematol. 2018;18:16. https://doi.
org/10.1186/s12878-018-0112-5

34.	 Cobain T, Vamvakas E, Wells A, Titlestad K. A survey of the demographics of blood use. 
Transfus Med. 2007;17(1):1–15. https://doi.org/10.1111/​j.1365-3148.2006.00709.x

35.	 Kerkhoff AD, Wood R, Cobelens FG, Gupta-Wright A, Bekker L-G, Lawn SD. The 
predictive value of current haemoglobin levels for incident tuberculosis and/or 
mortality during long-term antiretroviral therapy in South Africa: A cohort study. 
BMC Med. 2015;13:70. https://doi.org/10.1186/s12916-015-0320-9

36.	 Mntonintshi M, O’Mahony D, Mabunda S, Namugenyi KA. Undiagnosed 
tuberculosis in patients with HIV infection who present with severe anaemia at a 
district hospital. Afr J Prim Health Care Fam Med. 2017;9(1):1–6. https://doi.
org/10.4102/phcfm.v9i1.1406

37.	 Flodgren G, Hall AM, Goulding L, et al. Tools developed and disseminated by 
guideline producers to promote the uptake of their guidelines. Cochrane Database 
of Syst Rev. 2016;(8):CD010669. https://doi.org/10.1002/14651858.CD010669.
pub2 

38.	 Yudelowitz B, Scribante J, Perrie H, Oosthuizen E. Knowledge of appropriate blood 
product use in perioperative patients among clinicians at a tertiary hospital. 
Health SA. 2016;21:309–314. https://doi.org/10.1016/j.hsag.2016.06.003

39.	 Carson JL, Stanworth SJ, Roubinian N, et al. Transfusion thresholds and other 
strategies for guiding allogeneic red blood cell transfusion. Cochrane Database 
Syst Rev. 2016;10:CD002042. https://doi.org/10.1002/14651858.CD002042.pub4

40.	 FDA. Fatalities Reported to Food and Drug Administration (FDA) Following Blood 
Collection and Transfusion; Annual summary for fiscal year 2018. Silver Spring, 
MD: Food and Drug Administration; 2019.

41.	 Delaney M, Wendel S, Bercovitz RS, et al. Transfusion reactions: Prevention, 
diagnosis, and treatment. Lancet. 2016;388(10061):2825–2836. https://doi.
org/10.1016/S0140-6736(15)01313-6

42.	 Shander A, Ozawa S, Lobel G. Power, knowledge, and transfusions: The need to 
refocus on patient blood management. Jt Comm J Qual Patient Saf. 
2017;43(8):386–388. https://doi.org/10.1016/j.jcjq.2017.04.004

43.	 Shenton AK. Strategies for ensuring trustworthiness in qualitative research 
projects. Educ Inform. 2004;22:63–76. https://doi.org/10.3233/EFI-2004-22201

http://www.phcfm.org
https://doi.org/10.7326/0003-4819-121-4-199408150-00009
https://doi.org/10.7326/0003-4819-121-4-199408150-00009
https://meshb.nlm.nih.gov/record/ui?ui=D001290
https://meshb.nlm.nih.gov/record/ui?ui=D001290
https://doi.org/10.1186/s12916-014-0246-7
https://doi.org/10.1111/trf.16243
https://doi.org/10.1111/trf.16243
https://doi.org/10.1111/trf.13664
https://doi.org/10.1111/trf.13664
https://doi.org/10.2450/2015.0019-15
https://doi.org/10.2450/2015.0019-15
https://doi.org/10.1186/s12878-018-0112-5
https://doi.org/10.1186/s12878-018-0112-5
https://doi.org/10.1111/​j.1365-3148.2006.00709.x
https://doi.org/10.1186/s12916-015-0320-9
https://doi.org/10.4102/phcfm.v9i1.1406
https://doi.org/10.4102/phcfm.v9i1.1406
https://doi.org/10.1002/14651858.CD010669.pub2
https://doi.org/10.1002/14651858.CD010669.pub2
https://doi.org/10.1016/j.hsag.2016.06.003
https://doi.org/10.1002/14651858.CD002042.pub4
https://doi.org/10.1016/S0140-6736(15)01313-6
https://doi.org/10.1016/S0140-6736(15)01313-6
https://doi.org/10.1016/j.jcjq.2017.04.004
https://doi.org/10.3233/EFI-2004-22201

