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A B S T R A C T

Achieving adequate bioscience learning and assessment in pre registration nursing programs has been proble-
matic for many decades. This has been discussed extensively in national and international health care literature.
Despite this, the quantity and quality of bioscience content appears currently in many UK registered nursing
programs, to be in a period of decline.

Sub optimal bioscience knowledge of registered nurses has been consistently correlated with avoidable
morbidity and mortality. An increasing evidence base indicates that a higher level of educated registered nurse,
leads to improved health outcomes. It is therefore clear that continuing to fail to address the bioscience problem
in nursing education has the potential to incur considerable adverse impact on the UK populations’ health.

The recent publication of new Nursing and Midwifery Council (NMC) standards of proficiency for registered
nurses, and standards for pre-registration nursing programs require nurse education providers across the UK, to
write new curriculum. The purpose of this discussion paper is to present the case for enhanced bioscience content
within these.

1. Introduction

Few would disagree that an understanding of anatomy, physiology
and pathophysiology, together referred to as bioscience, is essential for
registered nursing practice (Clifton and McKillup, 2016). The term
bioscience is often expanded to include pharmacology, microbiology,
biochemistry, genetics and immunology (European Directive 2005/36/
EC, Smales, 2010). This wider definition is used in this paper.

Registered nurses need to have sufficient understanding of
bioscience to underpin safe and effective clinical practice (Fawcett
et al., 2016). Bioscience content in pre-registration nursing curriculum
has however, been declining through recent decades (Davis, 2010;
Fawcett et al., 2016).

2. Quantifying the bioscience problem

Results from a survey involving ten Approved Education Institutions
(AEI) in the UK indicated that on average, hours of taught bioscience
currently represent only 0.4–2.4% of total time of pre-registration
nursing programs (Taylor et al., 2015). This finding that the amount of
bioscience teaching in UK pre registration nursing programs is minimal,
and varies widely across different AEI's, has been mirrored by others
(Wharrad et al., 1994; Morrison-Griffiths et al., 2002). This appears to
be consistent with the practice placement environment (McVicar et al.,

2010; Perkins and Kisiel, 2013). Logan and Angel (2011) concur that
there has been a gradual devaluing of bioscience knowledge, in both
clinical practice and practice education, for many years.

Over 40% of registered nurses in Davis' (2010) study stated
bioscience content had not prepared them for their roles on registra-
tion. From their survey of 245 third year nursing students, Fell and
James (2012) found that approximately one half said there was in-
adequate physiology content in their pre-registration program. The
findings of Davis' (2010) and Fell and James’ (2012) work correlate
with the work of Friedel and Treagust (2005), who found that there was
insufficient bioscience in nursing programs.

Health care colleagues and patients have also raised concerns.
Studies have found that doctors and service users both expect a higher
level of bioscience knowledge in registered nurses than they actually
have (Jordan et al., 2000; Friedel and Treagust, 2005; Davis, 2010;
Moleseworth and Lewitt,.2016). Also that student nurses themselves
think that they should know more than they actually do (Moleseworth
and Lewitt,.2016).

3. Evolution of the bioscience problem

It is beyond the scope of this paper to provide detailed chronology
of the decline in bioscience content in UK pre-registration nursing
curriculum. It is however important to consider the history of it, to
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appreciate the gravity of this problem.
It is widely acknowledged that the reduction of bioscience content

began in the early 1980's, when nursing education moved away from
the ‘medical model’, towards much greater emphasis on the social and
behavioral sciences (Davis, 2010). This stemmed from a desire to
identify the unique contribution of nursing as an emerging profession,
and distance itself from medicine (Clarke, 1995). It became common-
place to acknowledge, tacit, intuitive, ‘knowing’ knowledge and focus
on the psycho-social aspects of care, with minimal emphasis on
bioscience. In the mid 1990's it was identified that both nurse lecturers
and mentors lacked bioscience knowledge (Clarke, 1995). Bradley et al.
(2006) later published findings of wide variability in the bioscience
knowledge of nurse lecturers.

The majority of nurses and nurse educators currently registered
with the Nursing and Midwifery Council (NMC), trained during this
extensive time period. This explains why, despite decades of identifi-
cation and evaluation of the impact of the bioscience problem, arguably
no progress has been made.

Providing a contemporary illustration of the ongoing issue, Large
and Aldridge (2018) discuss the value of nurse intuition, in the context
of ensuring timely recognition of acute health deterioration. They re-
commend the addition of a ‘nurse worry’ indicator to existing published
escalation tools, suggesting that this could help reduce poor outcomes
by “enabling nurses to escalate patients about whom they may be un-
able to communicate quantifiably to medical staff” (Large and Aldridge,
p 28).

Within this paper, it is argued that a more effective approach would
be to enable registered nurses to quantifiably communicate concerns
about a patient's health, to multi-disciplinary colleagues. A graduate
healthcare professional should be equipped to do this. Clancey et al.
(2000) identified that staff nurses lack confidence in expressing
bioscience knowledge to patients, and to other health care profes-
sionals. Andrew et al. (2015) however found that preparing students
with a strong understanding of bioscience leads to registered nurses
who are confident in applying their knowledge to practice.

4. The case for enhanced bioscience curriculum content

4.1. Improved patient outcomes

With the advent of greater scrutiny of health outcomes by bodies
such as National Confidential Enquiry into Patient Outcome and Death
(NCEPOD) and the Parliamentary and Health Service Ombudsman
(PHSO), examples of the avoidable health harm that has occurred as a
result of health care professionals’ inadequate application of bioscience
knowledge are regularly published (Table 1). Some reports draw
alarming specific conclusions such as 38% of cardiac arrests in hospital
are likely to have been avoidable if health care professionals had in-
terpreted patient assessment data more effectively (NCEPOD, 2012).

This correlates with a growing evidence base that illustrates the link
between the level of bioscience knowledge of registered nurses, and
patient care outcomes (Jordan et al., 1999; Gresty and Cotton, 2003;
Aitken et al., 2003; Friedal and Treagust, 2005; Prowse and Heath,

2005). Cho et al. (2015) published evidence of a statistically significant
link between the level of nurse education and patient mortality. Aiken
et al. (2014) demonstrated that where there are higher proportions of
nurses educated to degree level, there are lower mortality and failure to
rescue rates.

Bioscience knowledge can be argued to be an integral component of
improving a wide variety of health outcomes. Research has illustrated
how an increased depth of biological science knowledge can impact
positively on the healing time of wounds (Redmond et al., 2015). Stern
et al. (2017) published evidence of an increased understanding of pain
in health care professionals, resulting in an improvement in pain out-
comes, and decrease in utilization of unnecessary services.

One in five patients receiving intravenous fluid and electrolyte
therapy in the UK currently suffer avoidable complications and mor-
bidity (NICE, 2017). Registered nurses administer and evaluate this
therapy. Improved understanding of the physiological principles and
the pathophysiological changes that affect fluid balance in disease
states would seem likely to reduce this harm. NICE (2013) estimate that
the costs to the NHS of Acute Kidney Injury (AKI), a largely avoidable
yet increasingly prevalent condition in primary, secondary and tertiary
care, are £434 to £620 million a year. If registered nurses had enhanced
bioscience understanding of renal function, this could similarly reduce.
Case studies that illustrate this have been published in nursing litera-
ture for many years (Perkins and Kisiel, 2005; Dirkes, 2015).

Cox et al. (2014) concluded that urgent review of microbiology
education was required in nursing education to ensure appropriate
implementation of infection control practice. Student nurse respondents
in Vaismoradi et al.'s. (2014) study, felt their education programs were
leaving them vulnerable to drug errors. In the UK, medication errors
account for approximately 20% of deaths due to all types of adverse
events in hospitals, cost the NHS £500 million annually, and avoidable
increases in hospital stay (Leufer and Clearly-Holdforth, 2013).

4.1.1. Core of the registered nurses role-impact on health
Many nurse educators trained during the post ‘medical model’ era

have developed differing views on the role of a nurse, and arguably
justified reduced bioscience learning accordingly. As Lord Willis (2012)
highlights, there is indeed wide opinion and varied perceptions about
what the registered nursing role entails. However whichever definition
you prefer (Table 2), it appears unambiguous that the central purpose
of registered nursing is to positively impact upon health. It is hard to
imagine how a health care professional could achieve this, without a
robust bioscience understanding of it. Not only of physical health, but
mental and social health too. There have recently been significant ad-
vances in medical science research in identifying a biological basis of
many forms of mental illness (Fawcett et al., 2016).

An important focus of modern nursing is to empower patients to
achieve health, and prevent future illness (NMC, 2018a). A registered
nurse who encounters a patient in primary care, with co-existing
chronic cardiac, renal disease and depression will require robust
bioscience understanding of the combined health problems and treat-
ments, to enable safe and effective dietary, exercise, medication and
condition monitoring advice, and treatment to be given.

Table 1
Publications, which demonstrate avoidable harm within the UK health service.

National Confidential Enquiry Patient Outcome Death (NCEPOD) (2017) Non Invasive Ventilation: Inspiring Change
NCEPOD (2016) Acute Pancreatitis
NCEPOD (2015) Just Say Sepsis
NCEPOD (2014) Time To Get Control: Gastrointestinal Hemorrhage
NCEPOD (2012) Time To Intervene: Cardiac Arrest Procedures
NCEPOD (2010) Elective & Emergency Surgery In The Elderly: An Age Old Problem
NCEPOD (2009) Acute Kidney Injury: Adding Insult To Injury
Parliamentary Health Service Ombudsman (PHSO) (2016) A Report Of Investigations Into Unsafe Discharges From Hospital
PHSO (2014) Complaints About Acute Trusts 2014-15
PHSO (2013) Time To Act: Severe Sepsis; Rapid Diagnosis and Treatment Saves Lives
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Changing patient demographics require nurses to have increased
bioscience knowledge. More of the UK population now have multiple
and complex health conditions (CoDH, 2016). The population is an
ageing one, with mental health problems affecting one in four (BMA,
2017). This increase in complexity is causing for example, many of the
Track and Trigger Scoring (TTS) tools utilized by nurses to identify
health deterioration, to lack sensitivity and relevance to many in-
dividual patients (Grant and Crimmons, 2018). As a result, nurses are
increasingly required to utilize their bioscience based interpretation
skills, to identify instances of concern (Grant, 2018).

Many patients in modern society have also evolved from being
passive to active recipients of health information, wishing to be colla-
borative partners; challenging and seeking deeper rationales for the
advice they receive (McMullan, 2006). McMullan (2006) found that
some health professionals feel threatened by the detailed level of un-
derstanding that patients often have, about their health,. Student nurses
in Fell et al.'s., (2016) study illustrated that it can be stressful to be
unable to answer patient's questions, and meet their expectations.

4.1.2. Increased student satisfaction
Evidence suggests student nurses want increased learning of

bioscience (Nicoll and Butler, 1996; Davis, 2010; Ashelford et al.,
2014). Lecturers in Taylor et al.'s., (2015) study reported that students
enjoy the subject, and consider bioscience learning to be of high value
to patient care. Nursing students expressed a high level of interest in
understanding how the human body works, in Clifton and McKillups
(2016) study. Danielson and Berntsson (2007) found from their sample
of registered nurses working in a variety of settings, that nurses

considered the knowledge most needed in relation to their work was
related to bioscience. Students consistently request more time and
greater priority for bioscience in their program (Taylor et al., 2015).

Bioscience knowledge has also been found to increase student's
confidence to undertake their role, and challenge practice if necessary
(Fell et al., 2016). The majority of participants in Khan and Hood's
(2018) study agreed that pharmacology education was crucial for
practice. Student nurses in Clifton and McKillup's (2016) study rated
the three bioscience courses, within their top four preferences of the
fourteen courses they studied.

It seems odd therefore that the majority of AEI's in the UK are
providing such small proportions of bioscience provision, often deliv-
ered as isolated subjects, frequently in Year 1 of registered nursing
programs. In a climate where registered nursing applications are falling
(RCN, 2018) it is important for AEI's to be aware that registered nurse
applicants may choose to study where a higher level of bioscience
curriculum is offered.

4.1.3. New NMC standards
As the responsibility associated with registered nursing is currently

increasing, the requirement for qualified nurses to have a better un-
derstanding of bioscience has never been more important (Fell et al.,
2016). Lord Willis (2012) identified that “more registered nurses will
need to acquire advanced knowledge and practice skills, such as pre-
scribing, diagnostic and clinical decision making skills, undertaking
diagnostic tests, administration of IV fluids, enteral feeding and com-
plex pain relief interventions, whilst working within a patients home,”
(p 22). This modern view is reflected within the new standards of

Table 2
Definitions of nursing.

Royal College of Nursing RCN (2014) The use of clinical judgment in the provision of care to enable people to improve, maintain, or recover health, to cope with health
problems, and to achieve the best possible quality of life, whatever their disease or disability, until death.

American Nurses Association ANA (2018) Nursing is the protection, promotion, and optimization of health and abilities, prevention of illness and injury, alleviation of
suffering through the diagnosis and treatment of human response, and advocacy in the care of individuals, families, communities,
and populations

International Council Nurses ICN (2009) Nursing encompasses autonomous and collaborative care of individuals of all ages, families, groups and communities, sick or well
and in all settings. Nursing includes the promotion of health, prevention of illness, and the care of ill, disabled and dying people.
Advocacy, promotion of a safe environment, research, participation in shaping health policy and in patient and health systems
management, and education are also key nursing roles.

Table 3
Examples of nursing procedures that a newly registered nurse must be able to demonstrate proficiency in (NMC, 2018a), that have clear bioscience requirement.

1.2.1, 1.2.1 and 1.2.3 Take history, observe, recognize and accurately assess people of all ages for symptoms and signs of physical ill health, physical distress, deterioration and
sepsis

2.1 Take, record and interpret vital signs manually and via technological devices
2.2 Undertake venepuncture and cannulation and blood sampling, interpreting normal and common abnormal blood profiles and venous blood gases
2.3 Set up and manage routine electrocardiogram (ECG) investigations and interpret normal and commonly encountered abnormal traces
2.4 Manage and monitor blood component transfusions
2.5 Manage and interpret cardiac monitors, infusion pumps, blood glucose monitors and other monitoring devices
2.7 Undertake a whole body systems assessment, including respiratory, circulatory, neurological, musculoskeletal, cardiovascular and skin status
2.8 Undertake chest auscultation and interpret findings
2.9 Collect and observe sputum, urine, stool and vomit specimens, undertaking routine analysis and interpreting findings.
2.10 Measure and interpret blood glucose levels
2.12 Undertake, respond to and interpret neurological observations and assessments
2.13 Identify and respond to signs of deterioration and sepsis
3.1 Observe and assess comfort and pain levels and rest and sleep patterns
4.8 Assess, respond and effectively manage pyrexia and hypothermia
5.1 Observe, assess and optimize nutrition and hydration status and determine the need for intervention and support
5.4 Record fluid intake and output and identify, respond to and manage dehydration or fluid retention
8.1 Observe and assess the need for intervention and respond to restlessness, agitation and breathlessness using appropriate interventions
8.2 Manage the administration of oxygen using a range of routes and best practice approaches.
8.3 Take and interpret peak flow and oximetry measurements
9.9 Safely assess and manage invasive medical devices and lines
10.1 Identify, assess and respond appropriately to uncontrolled symptoms and signs of distress including pain, nausea, thirst, constipation,

restlessness, agitation, anxiety and depression.
10.2 Manage and monitor effectiveness of symptom relief medication, infusion pumps and other devices
11.6 Exercise professional accountability in ensuring the safe administration of medicines to those receiving care
11.10 Recognize and respond to adverse or abnormal reactions to medications.
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proficiency recently published by the NMC (2018a).
It is clear within these standards that additional depth of bioscience

content to existing curricula provision must occur, to ensure that future
registered nurses are proficient in procedures such as those shown in
Table 3, and achieve proficiencies such as those in Table 4. The NMC
(2018 a,b) have required this from all fields of nursing. This heralds an
era of increasing awareness that it is not safe and effective to aim to
effect positive health impact in anything less than the whole person.

The challenges of achieving adequate bioscience in nursing curri-
cula have been well documented (Bradley et al., 2006; Craft et al.,
2013; Taylor et al., 2015; Jensen et al., 2018). It is disappointing in
light of this that the NMC have not given the clear minimum outcome
guidance for bioscience by the point of registration that Taylor et al.
(2015) advocate, despite key developments such as the bioscience
learning outcome framework published by BINE (2016). In light of the
training histories of many of the nurse educators who will be clinically
and academically assessing the new NMC (2018a) proficiencies, con-
siderable risk exists that standards will continue to decline.

It is beyond the scope of this discussion paper to propose specific
detail about what future enhanced bioscience curricula should involve.
Initial recommendations however are presented in Table 5, which are
supported by relevant evidence.

5. Conclusion

Concern about the level of registered nurses bioscience knowledge
and understanding has been raised for many years (Wilson, 1975;
Clarke, 1995; Clancey et al., 2000; Fawcett et al., 2016). It has been
illustrated that the current pattern of decline of bioscience content in
UK pre-registration nursing curricula is detrimental for both the UK
population, and the nursing profession. It is urgent that this is now
addressed.

With ever increasing professional autonomy, the need for registered
nurses to be able to make the practical application of bioscience in the
clinical environment has never been greater (Fawcett et al., 2016). A
deep understanding of bioscience and the ability to draw on this in-
formation in the context of nursing clinical practice is integral to
achieving high standards of patient care (Christensen et al., 2015). This
will have the additional benefit of being more in tune with nursing
students’ expectations (Taylor et al., 2015).

Today's population has more complex needs and higher expecta-
tions than ever before (Lord Willis, 2012). Modern registered nursing
practice requires robust bioscience knowledge that informs clinical
decision making that avoids health harm, and maximizes health impact.
The safety and long-term viability of our health service depend upon
this.

Table 4
Examples of proficiency statements for registered nurses (NMC, 2018a) that have clear bioscience requirement.

1.10 … be capable of explaining the rationale that influences their judgments and decisions, in routine, complex and challenging situations.
1.18 Demonstrate the knowledge and confidence to contribute effectively and proactively in an interdisciplinary team
2.11 Promote health and prevent ill health by understanding and explaining to people the principles of pathogenesis, immunology …. . …
3.1 Demonstrate and apply knowledge of human development from conception to death…. when undertaking full and accurate person-centered nursing assessments and developing

appropriate care plans
3.2 Demonstrate and apply knowledge of body systems and homeostasis, human anatomy and physiology, biology, genomics, pharmacology and social and behavioral

sciences … (see 3.1)
3.3 Demonstrate and apply knowledge of all commonly encountered mental, physical, behavioral and cognitive health conditions, medication usage … (see 3.1)
3.5 Demonstrate the ability to accurately process all information gathered during the assessment process to identify needs for individualized nursing care and develop person-

centered evidence-based plans for nursing interventions with agreed goals.
3.12 Interpret results from routine investigations, taking prompt action when required by implementing appropriate interventions, requesting additional investigations or

escalating to others.
4.4 Demonstrate the knowledge and skills required to support people with commonly encountered mental health, behavioral, cognitive and learning challenges
4.5 Demonstrate the knowledge and skills required to support people with commonly encountered physical health conditions, their medication usage and treatments
4.8 Demonstrate the knowledge and skills required to identify and initiate appropriate interventions to support people with commonly encountered symptoms including

anxiety, confusion, discomfort and pain
4.10 Demonstrate the knowledge and ability to respond proactively and promptly to signs of deterioration or distress in mental, physical, cognitive or behavioral health, and use

this knowledge to make sound clinical decisions.
4.15 Demonstrate knowledge of pharmacology and the ability to recognize the effects of medicines, allergies, drug sensitivities, side effects, contraindications, incompatibilities,

adverse reactions, prescribing errors and the impact of poly pharmacy and over the counter medication usage.

Table 5
Recommendations for enhanced bioscience in UK pre-registration nursing curricula.

1. Increased depth of content and frequency of bioscience
learning, throughout the curricula

The NMC (2018a) summary statements for the 7 domains, indicate that;

• an increased depth of bioscience knowledge is required for 2,3,4 and 6, but less so for 1,5, and 7.

• an appropriate depth of bioscience learning and teaching should therefore occur in approximately 60% of the
curriculum.

• A wide range of teaching, learning and assessment strategies should occur in all years of the program (Taylor
et al., 2015)

2. Ensure bioscience content is always clinically applied. • Bioscience content is most effectively delivered and assessed through clinically applied approaches, such as
those discussed by Johnston et al. (2015) and Craft et al., 2016.

• The incomplete holism problem that Wynne et al., 1997 described of bioscience in nurse education, still needs
to be addressed.

3. Enhance the methods of delivery of bioscience content • Delivery methods of bioscience content need to be reviewed.

• Some delivery methods can cause information to become disconnected, and students to employ rote-learning
as a coping mechanism, in order to achieve assessment outcomes (Craft et al., 2016).

4 Ensure sufficient level of teaching expertise • Nurse educators must further develop their bioscience knowledge as required, to effectively enable
enhanced bioscience content that is integrated throughout new curricula (Ralph et al., 2017).

• Pathophysiology team teaching involving a bio scientist and nurse educator has been demonstrated to be an
effective way of ensuring expertise (Christensen et al., 2015).

5. Enhance the methods of bioscience assessment within the
AEI

• Bioscience assessment within the AEI needs to be rigorous.

• Clinically based mentors may not have sufficient bioscience knowledge to assess applied bioscience knowledge
sufficiently (McVicar et al., 2010; Logan and Angel., 2011; Andrew et al., 2015).

• Bioscience knowledge expectations should be made explicit within placement documentation, to ensure this is
prioritized and valued.
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