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ABSTRACT

Background and aims: Blood culture (BC) is an essential diagnostic tool
for bloodstream infections. However, inappropriate collection technique
continues to affect the quality of BC results due to contamination,
potentially leading to improper use of antimicrobial therapy. Appropriate
collection technique and adherence to standard protocols are key to
minimize the rate of BC contamination. This study aims to evaluate the
knowledge, awareness and practice regarding BC collection among clinical
staff (CS) at a UK tertiary hospital.

Methods: A cross-sectional questionnaire-based study was conducted
among CS of a UK hospital. Data were collected using a questionnaire and
analysed through descriptive statistics.

Results: A total of 196 CS participated. Participants were mostly from
the ward (55.61%) while the same day emergency had the fewest
participants of less than 5%. Less than 50% had awareness of hospital
BC policy, while more than 50% showed understanding. However, there
was variable knowledge on principles guiding BC, such as the timeline
required to transport a sample (12.76%), skin disinfection time (13.78%),
and supervision requirements for competence (56.12%). Although the
majority of CS (69.9%) showed knowledge on collecting BC before other
blood samples to avoid contamination and accuracy, only a third (35.20%)
had knowledge of blood culture in relation to antibiotics administration.
Nearly 40% of staff had never been trained before undertaking this
procedure, while only 15% had been trained for less than 6 months.

Conclusion: There were gaps in KAP of CS regarding BC which may explain
the observed contamination rate of the centre. Educational support,

supervision and regular audit would be helpful in improving quality of BC.

Keywords: Awareness and practice, bacteraemia, blood culture collection,
knowledge.
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INTRODUCTION

Blood culture (BC) remains a gold standard for diagnosis of
bloodstream infection.! BC collection requires collecting and
inoculating blood into a BC bottle with optimal environmental
condition suitable for microbial organisms to grow.

Guidelines recommend aseptic technique, direct venepunc-
ture, and inoculating the BC tubes in the right order and
appropriate labelling.? This is fundamental in the era of in-
creased diagnosis of sepsis in the UK. An analysis by the UK
Sepsis Trust in hospitals revealed that about 200,000 patients
were admitted to hospital in the year 2017 /18 with bacteri-
al sepsis.®* A study in 2022 showed that sepsis was directly
responsible for 3770 deaths in England and Wales, and influ-
enced about 25,542 related deaths.* There have been increase
in misdiagnosis of sepsis due to contaminations arising from
BC collection, leading to false positive results, wrong diagno-
sis and antibiotics misuse, prolonged hospital admission and
high cost of treatment. Overall, this will have an undesired ef-
fect and negatively impact the quality of patient care.®

Currently, from the hospital’'s medical records data, BC
contamination rate is 8.4% which is higher than the global
acceptable standard rate of 2-3%.° As a part of clinical audit
and quality improvement project, the study aimed to elicit the
knowledge, awareness and practice (KAP) of BC collection in
NHS local Trust Hospital compare them with the standard
best practice.

METHODS

We conducted a questionnaire-based quantitative study
among 196 clinical staff (CS), involved in routine collection
of BCin a local UK hospital. The conduction of this study was
approved by the hospital’s Quality Assurance and Compliance
Team (Ref: 2025.025). This study was exempted from
ethical approval because data collection was anonymous,
did not interfere with confidentiality, and was deemed to
be associated with negligible risk from ethical stand point.
Inclusion criteria were CS comprising of doctors and nurses
working in medical and surgical areas. Exclusion criteria
were 1. consultants, 2. phlebotomists because they are not
routinely involved in BC collection, 3. CS from paediatric areas
because their BC collection procedure, volume requirement
and governance differ significantly from adults.

We designed a pre-tested electronic questionnaire with
21 questions for data collection, based on the BC collection
policy in the hospital. This was reviewed by clinical expert and
vetted by the hospital audit department. Nurses and doctors
working on the hospital wards, emergency departments,
ambulatory care and other clinical areas were recruited to
participate voluntarily. They were reached out through direct
communication and through QR codes posted in strategic
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ward areas, using simple random sampling. Responses were
collected using an electronic data collection system (https://
www.gthr.co.uk) which is the hospital’s official means of
data collection for audit. Information about the duration of
employment and BC training since the time of employment
in the hospital was also gathered, to help assess how these
factors influenced BC results and contamination rates. Data
were analysed using descriptive statistics to summarise
respondents and inferential statistical tests to determine the
relationship between demographic variables and outcome on
knowledge, awareness and practice.

RESULTS

A total of 196 personnel participated in the survey. These
included 106 doctors and 90 registered nurses. Table 1
shows the distribution of the respondents in terms of their
job description, areas of work, work experience and duration
of training since the training on BC.

Table 1. Demographics of respondents

1 Job description

* Doctors 106 (54)
* Nurses 90 (46)
2 Areas of work
» Wards
* Emergency 109 (55.61)
» Same day Emergency care 53 (27.04)
(clinics) 9 (4.59)
e Other areas 25 (12.76)
3 Length of employment
e Less than 6 months 22 (11.22)
¢ 6-12 months 39 (19.90)
» More than 12 months 135 (68.88)
4 Duration since training
» Within the last 6 months 31 (15.81)
o Within the last 6-12 months 28 (14.29)
» Within the last 12 months 59 (30.10)
» Never received any training 78 (39.80)

Regarding the level of staff knowledge and awareness in BC,
in terms of policy awareness as depicted in figure 1, 50% of
clinical staff were not aware of the BC collection policy in the
hospital, and 48% were not aware of the standard guidelines
regarding indications of BC.
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Figure 1: The chart shows the proportion of respondents who were aware of the government policies and standard guidelines.

With regards to knowledge, only 12.7% of the total
respondents, had knowledge of the timeline required to
send the BC samples to the laboratory, and 13.78% knew the
skin disinfection time during collection as shown in figure 2.
Nearly 70% knew that they had to take BC samples before
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taking other blood samples. Over 50% knew the importance
of competence before independently taking BC. In addition,
65.31% recognised the need to take BC before initiating
antibiotic therapy.
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Figure 2: Shows the various knowledge aspects of the respondents.

DISCUSSION

This study assessed the knowledge, awareness and practice
related to BC among doctors and nurses in a UK based
hospital. The key findings indicated that awareness regarding
BC collection and understanding appropriate indications
were present in 51% and 52% of respondents respectively.
In addition, a substantial proportion of participants reported

limited or no recent formal training in BC collection practices.
These findings highlight gaps in knowledge and training
related to BC collection within the study population. When
compared with similar studies in a public tertiary hospital,
the observed gaps are consistent. A study conducted in Brazil
public hospital involving 112 nurses reported that 49.1%
did not receive training on site and 81.4% were unaware
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of their hospital’s BC policy and contamination rate.” These
findings suggest that inadequate training and dissemination
of standard protocols are common factors across different
healthcare system.

Evidences from retrospective studies further support the
need for structured quality improvement and training. A
retrospective study from Kingdom of Saudi Arabia analysing
27,544 blood culture samples reported initially, a high
contamination rate. There was a slow decline following the
implementation of quality improvement initiatives. The rate
of contamination decreased to 6.3% in 2018, and further
to 4.25% and 3.74% in 2022 and 2023, respectively. These
improvements were attributed to quality improvements
initiatives such as stricter adherence to aseptic BC collection
techniques, increased staff training and awareness programs.®

In this study, more than 39 % of respondents reported
obtaining blood culture without formal training. Another
29.6% were trained within the last 12 months while only
13.8% had received formal training within the past 6 months.
Although this study cannot establish a direct relationship, such
training gaps may affect adherence to recommended practice
for BC collection. Previous literature as above mentioned has
demonstrated that protracted intervals without refresher
training can influence clinical practice and accuracy of
procedures, thereby increasing the risk of contamination.
This has implications in the diagnosis of sepsis.

Favourable BC collection techniques with minimal contami-
nation requires adequate knowledge, frequent training and
strict adherence to standard technique. Although complete
elimination of contamination may not be practical, evidence
suggests that continuous education, quality improvement
strategies can minimize the rate of contamination near an ac-
cepted benchmark of below 3%.°

The findings of this study emphasize the need for lasting
evaluation of training and organisational policies to improve
BC collection technique and thus safety of patients. The
strength of this study includes its focus on real world
clinical practice and the inclusion of CS directly involved in
BC collection. By incorporating participants’ training and
experience level, it provides reasonable insight into current
practice within the hospital setting. However, there are few
limitations. The busy schedule and shift patterns in clinical
areas affected the sample size which, may affect variations
in clinical staff experience and training level. Sampling
could have also been affected by the non-involvement of the
phlebotomist in BC collection, despite being heavily involved
in day-to-day blood sample collections in the hospital.
Another limitation to consider is that information provided
by respondents on questionnaire data may not actually
reflect real clinical practice. As this survey had voluntary
participation, staff who were more interested in the topic may
have likely participated more.

CONCLUSION

The study identified important gap in knowledge, awareness,
and formal training related to BC collection among doctors
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and nurses in a tertiary hospital. Despite moderate awareness
of indications and collection techniques, a considerable
number of healthcare workers revealed performing BC
collection without formal training. These findings are
consistent with similar reports from other healthcare settings
and draws a need for structured training and standardized
organisational protocol. Frequent education, regular training
and strict adherence to hospital BC techniques are important
in reducing contamination, improving diagnostic accuracy
and patient safety.
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