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Abstract
Aims and objectives: To assess the impact of educational interventions on the knowl-
edge and attitude of healthcare professionals (HCPs) regarding sickle cell disease 
(SCD) pain management in the UK.
Background: Variations and inadequate pain management due toHCPs’ lack of knowl-
edge and negative attitude is still an ongoing global concern for SCD patients despite 
availability of effective treatment and evidence-based guidelines. Several interna-
tional studies have implemented interventions aimed at improving knowledge, atti-
tude, and pain management. No review on the effectiveness of these interventions 
was found. Also, no previous intervention done in the UK was found from the thor-
ough search of research databases. However, there are estimated 240,000 genetic 
carriers with about 12,500–15,000 estimated people living with SCD in the UK.
Design: Rapid Evidence Assessment of existing evidence.
Methods: A rapid evidence assessment was conducted between March 2021–January 
2022 following the PRISMA 2020 guidelines. Included papers must have an educa-
tional intervention about SCD or related symptom management where the learners 
were HCPs. Excluded papers were those not published in English or before 2010. 
The following databases were searched: CINAHL, MEDLINE, PubMed America and 
Europe, Scopus, PsycINFO and Web of Science. Data quality was assessed using the 
Mixed Methods Assessment Tool (MMAT) and analysed using a narrative approach.
Results: Ten studies were included in the final review. Overall, they reported improved 
outcomes in six main themes: knowledge, attitude, perception, adoption, satisfaction 
and efficiency. Five studies reported statistically significant improvement in at least 
one outcome, four studies reported positive improvement, and two studies reported 
no significant improvement in knowledge and attitude. These heterogeneous studies 
were implemented once, and all designs were prone to bias; this makes it difficult to 
state how effective interventions are for SCD.
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1  |  INTRODUC TION

Sickle cell disease (SCD) is a chronic genetic haemoglobin disor-
der reported as one of the most common genetic severe diseases 
in the UK (Dormandy et al., 2017; National Institute for Care and 
Excellence (NICE), 2014; Sickle Cell Society, 2018). There are esti-
mated 240,000  genetic carriers and about 12,500–15,000 people 
(about 1 in 4600) living with SCD in the UK (Dormandy et al., 2017; 
NICE, 2012). SCD is widely reported as affecting mostly people of 
South Asian, African and Mediterranean ethnicity (Angastiniotis 
et al., 2013; Bulgin et al., 2019). However, with intermarriages and 
SCD being genetic, it is impossible to exclude any group (Aguilar 
Martinez et al., 2014; National Academies of Sciences, Engineering, & 
Medicine, Health & Medicine, 2020; NICE, 2014). The ratio of people 
living with SCD in the UK is likely to have increased significantly due 
to higher immigration, intermarriages and new births in recent times 
(Angastiniotis et al., 2013; Bulgin et al., 2019; Inusa et al., 2019; Rees 
et al., 2011). SCD is characterised by debilitating acute pain episodes 
or vaso-occlusive crisis (VOC), which is the most common reason for 
hospitalisation, admissions and readmissions in patients with SCD (Al 
Zahrani et al., 2020; Masese et al., 2019; NICE, 2014). During VOC, 
SCD patients are at high risk of rapid clinical decompensation and 
developing life-threatening complications (renal failure, acute chest 
syndrome, stroke and sepsis; Abboud, 2020). Hence, there is a need 
for prompt medical intervention. However, delays and variations in 
pain assessment and management have led to SCD patients being 
admitted with longer hospital stay (Jenerette et al., 2016; Masese 
et al., 2019; NICE, 2014; Pernell et al., 2022). In 2012 and 2014, the 
UK and US departments of health, respectively, released guidelines 
with recommendations for the care of SCD patients with acute sickle 
cell pain in the ED (National Heart Lung and Blood Institute (NHLBI), 
2014; NICE, 2014, 2012). However, poor pain management is still 
a frequent source of complaints among this patient group globally 
(Masese et al., 2019; Po et al., 2013; Telfer et al., 2014).

Reasons for variations and delays in pain management for SCD 
patients have been widely researched, especially in the emergency 

department (ED). Nurses (Ezenwa et al., 2017; Porter et al., 2012), ED 
physicians and haematologists (Haywood et al., 2013; Shapiro et al., 
1997) fear that patients are drug-seeking. Researchers and SCD patients 
report healthcare professionals (HCP) show negative attitudes towards 
SCD patients and lack knowledge of SCD and pain management (Elander 
et al., 2011; Telfer et al., 2014; Yaqoob & Nasaif, 2015). Lack of staff 
training, experience, understanding, trust (Elander et al., 2011; Ezenwa 
et al., 2017; Telfer et al., 2014), disease stigma and racism (Freiermuth 
et al., 2014) and overwhelming high ED patient volume (Masese et al., 
2019) have also been reported as responsible for the negative responses 
and attitudinal behaviours experienced by SCD patients.

Education has been widely used to improve negative provider 
attitudes and perceptions within oncology, haematology and espe-
cially emergency setting for SCD pain assessment and management. 
SCD-related educational interventions have been developed in the 
form of face-to-face teaching sessions (workshops/seminars, group 

Conclusion: Current evidence of positive improvement in HCPs’ knowledge and at-
titude is insufficient for generalisation and recommendation for adoption. However, 
we believe that implementing validated educational interventions remains essential 
for effective acute SCD pain management and patient-centred care. Further research 
is needed to find a suitable educational intervention that can be replicated.
Relevance to clinical practice: Quality SCD education, timely crisis management and 
reduced patient stigma are crucial in reducing the risk of rapid clinical decompensation 
to avoid developing life-threatening complications. Understanding SCD can also sup-
port the building of therapeutic relationships between the patient and practitioner.
Trial registration: This review was not registered.

K E Y W O R D S
acute pain management, attitudes, educational interventions, healthcare professionals, 
knowledge, nurses, perceptions, rapid evidence assessment, sickle cell disease, staff training

What does this paper contribute to the wider 
global community?

•	 This is the first review on this topic area and it shows 
that there is a lack of research knowledge on SCD pain 
management in the UK and persistent global deficit of 
knowledge among HCPs post educational intervention.

•	 Implementation of educational interventions can im-
prove HCPs’ knowledge and attitude towards SCD pa-
tients in a short period however, current evidence is 
insufficient to make generalisation and recommenda-
tion for adoption.

•	 This review highlighted lessons that could be beneficial 
for nurses, hospitals administrators, clinical educators, 
researchers, and university heads of nursing programme 
in planning new curriculums, policies, staff training and 
research development in the future.
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discussion), SCD videos and websites to teach HCPs the pathophysiol-
ogy, clinical complications and acute pain management of SCD. These 
interventions have been presented as flow charts/algorithms to imple-
ment guidelines or protocols for the management of SCD (Glassberg, 
2017), SCD clinical data dictionary—a ‘comprehensive learning health-
care system’ in the electronic patient record (Miller et al., 2020), open-
access SCD website for HCP and students (Kayle et al., 2016), and 
SCD-based course/curricula (Bulgin et al., 2019). The educational in-
terventions are developed and implemented by researchers who are 
mainly haematology or oncology consultants/experts in SCD who also 
educate specialist nurses as face-to-face facilitators. Albeit, many of 
these published interventions originate from the USA, which appears 
to be leading the way in SCD research. Significantly, there is a dearth 
of educational interventions for English ED and other HCP who end up 
caring for SCD patients with comorbidities. Also, the 2018 report, ‘I'm 
in Crisis’ by the Sickle Cell and Thalassaemia All-Party Parliamentary 
Group (SCTAPPG), has called to improve HCP preparedness through 
increased representation of SCD in pre-registration nursing pro-
grammes (SCTAPPG, 2018). Furthermore, Yacoub et al. (2019) have 
emphasised the need for studies to evaluate the effects of various 
educational interventions reported to have improved HCP knowledge 
and practices regarding SCD pain assessment and management.

1.1  |  Aim and objectives

This review therefore aims to answer the research question: ‘what 
impacts have interventions had on the knowledge and attitude of 
HCPs regarding SCD pain management?’ The objectives of the re-
view are as follows:

1.	 To review current interventions and strategies used to improve 
HCPs’ knowledge and attitude with regard to SCD patients 
and pain management.

2.	 To analyse and synthesise the impact achieved from implement-
ing identified interventions and strategies.

3.	 To make appropriate recommendations relevant to practice with 
focus on the UK.

The methods adopted in exploring this research question are 
presented in the next section followed by the analysis of the result, 
an accompanying discussion and then the conclusion of the study.

2  |  METHODS

To provide current and empirical evidence, a rapid evidence assess-
ment (REA) method was adopted to review the literature between 
March 2021–January 2022. REAs are a shorter, quicker approach 
to gathering existing literature, consistent with the rigours of a sys-
tematic review (Department for International Development, 2015; 
Khangura et al., 2014). REAs can be used to inform policymakers, 
HCPs and consumers with reviews on evidence-based practice and 
indications (Varker et al., 2015). Hence, REAs are suitable for the time 
frame and the objectives of this study. The descriptors used in this REA 
follow the PICOT (population (sample size), Intervention, Comparison, 
Outcome and Time) approach (Baker-Smith et al., 2018; Page et al., 
2021), and the review is reported following the PRISMA 2020 state-
ment guideline (Page et al., 2021) as shown in Supplementary File 1.

2.1  |  Inclusion and exclusion criteria

The included studies were selected based on participants and 
target population, intervention, comparator, outcomes and study 
design criteria (Bettany-Saltikov & McSherry, 2016). These were 
nurses or other healthcare professionals (HCPs) who have not 
previously received an SCD educational intervention. Selected 
interventions had outcomes that impact on the attitudes, knowl-
edge or perceptions of HCP with regard to acute SCD pain man-
agement. Also, studies with outcome measures that encompass 
adoption/adherence, satisfaction/time to analgesia and efficiency 
were also included because such outcomes have been reported 
to affect effective acute SCD pain management (Glassberg, 2017; 
Gyamfi et al., 2021). Studies included were all empirical and peer-
reviewed qualitative, quantitative or mixed-methods designs and 
conducted in all healthcare settings. The abstracts and full texts 

TA B L E  1  Keywords and search terms used to identify relevant studies

Key words

training OR interventions OR education
nurs* OR "healthcare professionals"
"acute pain management" OR Crisis OR “pain episode” OR "pain management"
"sickle cell anaemia" OR “Sickle cell disease" OR SCD

Search terms Databases

(training OR interventions OR education) AND (attitude OR knowledge OR 
behaviour) AND (nurs* OR healthcare professionals) AND ("acute pain 
management" OR Crisis OR pain OR "pain management") AND ("sickle 
cell anaemia" OR SCA OR “Sickle cell disease” OR SCD)

CINAHL, MEDLINE, Scopus, Psych-Info, Web of Science, Google 
scholar

("sickle cell anaemia" OR SCA OR "Sickle cell disease" OR SCD) AND 
(nurs* OR "healthcare professionals") AND (attitude OR knowledge OR 
behaviour) AND (training OR interventions OR education) AND ("acute 
pain management" OR Crisis OR pain OR "pain management")

PubMed Europe (PubMed-E) & PubMed America (PubMed-A)
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of all included studies are published in English, between 2010–
2021. Studies were excluded if the interventions were systematic 
reviews, for patients and family members, and not to impact HCP 
knowledge and attitude.

2.2  |  Search method

A broad search strategy was adopted by the authors and departmen-
tal librarian (protocol available on request). A combination of keywords 
was developed, and search terms were generated as shown in Table 1. A 
comprehensive multistep search was conducted using Boolean phrases 
and truncation to search for peer-reviewed articles in the follow-
ing databases: CINAHL, MEDLINE, PubMed America and Europe, 
Scopus, PsycINFO and Web of Science. Search terms were modified 
for PubMed Europe and PubMed America (Table 1). A search was also 
conducted using Google Scholar for studies not published in the above 
databases, and a forward and backward reference list check was ap-
plied to all relevant articles, particularly to find available grey literature.

2.3  |  Quality assessment

The ten included studies were heterogeneous; hence, the 2018 version 
of the Mixed Methods Appraisal Tool (MMAT; Hong et al., 2018) was 
used to assess the methodological quality of the included studies. The 
MMAT is a validated tool, designed to critically appraise different study 
designs using uniform criteria (Hong et al., 2019). The included studies 
were rated using quality scores ranging from 0–5 (0 = not meeting any 
criteria to 5 = meeting all five criteria). All papers were reviewed by the 
first three authors, and disagreements were dealt with by discussion.

2.4  |  Data extraction and synthesis

A quantitative synthesis was undertaken using a predefined descrip-
tive Excel matrix (Heyvaert et al., 2017) to record the study charac-
teristics such as country, setting and target population, participants, 
intervention content, study design, intervention duration, length of 
follow-up, category of implementation, aim/objectives and study 

F I G U R E  1  PRISMA flow chart
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outcomes. The discussions and recommendations of included stud-
ies were reviewed to elicit and extract lessons around feasible out-
comes of implementation (Collins et al., 2015) and were synthesised 
qualitatively as secondary outcomes/lessons. Both primary and sec-
ondary outcomes were consecutively analysed using narrative syn-
thesis and put into themes.

The initial search of the literature identified 2883 papers. 
Duplicates were automatically removed using ENDNOTE, and a re-
view of the title and abstracts resulted in 137 potential papers. On 
full-text review, 125 papers were rejected, and a further two were 
rejected from the MMAT quality assessment. Ten peer-reviewed 
papers were included in this review. Details of the study selection 
process are presented in a modified PRISMA flow chart (Page et al., 
2021) as shown in Figure 1.

3  |  RESULTS

3.1  |  Study characteristics

The characteristics of the 10 included studies are presented in 
Table 2 based on the PICOT approach (Baker-Smith et al., 2018). 
Seven studies were conducted in the USA, two in Brazil and one 
in Egypt. No study conducted in the UK was found during data 
collection for the period of this review. A majority of the studies 
from the USA were conducted within the same healthcare setting 
(emergency department) or region of the country. Likewise, the 
Brazilian studies were both conducted in the same state of Minas 
Gerais. Three studies had adult patients with SCD as their target 
population, two studies reported children only, two studies tar-
geted both adults and children, while three studies just reported 
patients with SCD without stating age of the target population. 
Seven of the studies were conducted in healthcare settings, one 
study was in a university setting (Jenerette et al., 2016), and two 
studies were completed virtually (Diniz et al., 2019; Singh et al., 
2016). Study designs varied among the 10 selected studies. Eight 
were quantitative, one was qualitative, and one was mixed-
methods study. Studies were all single-intervention before-and-
after studies.

3.2  |  Participant characteristics

Study participants were nurses, health/practice care assistants 
(HCA/PCA), doctors, SCD expert providers (haematologists, on-
cologists and nurse practitioners), student nurses and multidisci-
plinary team (MDT) of healthcare staff/clinicians (nurses, doctors, 
SCD expert providers, educators, social workers, HCA/PCA, psy-
chologists, genetic counsellors, physical therapists, physical educa-
tors, dieticians and others) involved in the care patients with SCD. 
Two studies reported the participants working in ED or urgent care 
unit, four other studies had HCP from specialist SCD units such as 
haematology and oncology unit, and palliative care programme, and 

three studies were in patients or those from medical care centres. 
The study sample size ranged from 22–267 participants. The studies 
used convenience, random or purposeful sampling. Kim et al. (2017) 
used a combination of convenience sampling and retrospective re-
view of electronic medical records to compare mean waiting time 
with the first administration of analgesia.

3.3  |  Study interventions and strategies for 
implementation

This section discusses research activities contributing to fulfilling 
the first study objective. The object concerns assessing interven-
tions and strategies implemented to improve HCP knowledge and 
attitude in SCD pain management identified from the literature.

The identified studies all reported educational programmes as 
their method of intervention, however, with different contents, strat-
egies of implementation, aims and outcome measures (see Table 2). 
The different strategies of implementations are classified into four 
categories: face-to-face teaching (n = 9), visual aid (n = 2), indepen-
dent learning (n = 5; homework = 1, handout = 1, podcast = 1 and 
Web-based SCD module = 2), and the use of protocol/guideline or 
pain assessment tools (n = 4). Eight of the face-to-face teaching in-
terventions are mostly in the form of didactic/lecture presentations, 
group works/discussions, or combined other strategies such as vi-
sual aid such as viewing videos about SCD (Haywood et al., 2010, 
2015; Singh et al., 2016) except one study (Jenerette et al., 2016) 
that didactically taught the participants the complexity of SCD, care 
of patients and their families. The independent learning category 
used podcast (Singh et al., 2016), interactive Web-based SCD mod-
ules (Diniz et al., 2019) or the method of reading study materials or 
completing post-study task (Gomes et al., 2015; Hanik et al., 2014). 
Two studies (Kim et al., 2017; Yacoub et al., 2019) adopted protocols 
based on evidence-based guidelines to improve knowledge. Another 
study (Bernier et al., 2018) used SCD pain assessment tools deduced 
to encourage objective pain scoring, improvement in HCP knowl-
edge and pain management. The content of interventions was devel-
oped from different theories. Bernier et al. (2018) developed their 
pain assessment tool using David Kolb's 1984 theory of experien-
tial learning combined with the Youth Acute Pain Functional Ability 
Questionnaire (YAPFAQ) developed and validated by Zempsky et al. 
(2014). Most interventions were delivered by SCD experts (haema-
tologists, oncologists and nurse practitioners).

Study interventions were mostly uncontrolled quasi-
experimental designs and differed in length, period of follow-up and 
strategy of implementation. Interventions lasted between eight min-
utes (Haywood et al., 2010; Singh et al., 2016)–17 months (Kim et al., 
2017) during lunch breaks and shift changes (Bernier et al., 2018) 
and planned conferences and retreats (Haywood et al., 2015). One 
study did not report the length of interventions (Hanik et al., 2014). 
Follow-up for study participants post–intervention was very short 
ranged from immediately after the interventions (Haywood et al., 
2015) to six months post-intervention (Kim et al., 2017). One study 
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reported two months post-intervention (Jenerette et al., 2016), 
three studies reported three months post-intervention (Bernier 
et al., 2018; Diniz et al., 2019; Gomes et al., 2015), and the rest mea-
sured the outcome on the same day. These variations in follow-up 
timing and length could influence the outcome and are a significant 
source of bias in pre- and post-test studies. Variations in strategies 
also make comparison difficult, especially between interventions 
that used study-specific protocol and those that just adopted didac-
tic teaching approaches.

3.4  |  Reported impact/outcomes of study 
interventions and strategies

A narrative synthesis was applied to the findings of each paper, 
as this allows for different methods of research to be brought to-
gether and interpreted as an account of what happened because 
of each intervention (Allen, 2017). As each of the included papers 
used different methods and measurements, the first author col-
lated the findings by rethematising them into six main outcomes: 
knowledge, attitude, perception, adoption, satisfaction and effi-
ciency. The third author reviewed the findings to ensure accuracy 
in reporting. Only one study (Kim et al., 2017) measured all six 
outcomes reported in this review due to the multifaceted inter-
vention design.

3.5  |  Outcome 1: Positive improvement 
in knowledge

Five different studies (Bernier et al., 2018; Diniz et al., 2019; 
Jenerette et al., 2016; Kim et al., 2017; Yacoub et al., 2019) assessed 
knowledge with varying outcomes. One randomised controlled trial 
(RCT; Yacoub et al., 2019) and two descriptive quantitative studies 
(Diniz et al., 2019; Jenerette et al., 2016) report overall statistically 
significant improvement in knowledge of SCD post-educational in-
tervention. Diniz et al. (2019) reported the significant difference in 
the knowledge of SCD among HCPs who concluded the distance 
education course on SCD that was sustained for three months. 
Participants of Jenerette et al.’s (2016) study showed significant im-
proved knowledge in SCD with a score of 82% immediately after 
a two-day educational conference answering survey questions. 
However, this improvement in knowledge was only sustained for 
a short period of two months after which participants’ knowledge 
score reduced to 52% from lack of retaining information. Yacoub 
et al. (2019) reported a significant positive increase in knowledge 
scores from 46.1% pretest–81.1% post-intervention and across dif-
ferent SCD knowledge categories sustained for a short period of 
three weeks. Yacoub et al also reported the lack of SCD knowledge 
pre-intervention was not related to the nurses’ personal demograph-
ics (age or nursing experience) but could be due to the lack of con-
tinuing education opportunities and support for nurses caring for 
SCD patients to improve knowledge and practices. One descriptive 

quantitative study (Kim et al., 2017) reported improvement (not 
statistically significant) in knowledge and awareness of rapid pain 
management within 30 min of triage and sustained six months post-
implementing the use of EBPSC algorithm.

In contrast, the mixed-methods study (Bernier et al., 2018) re-
ported no significant change in knowledge after their intervention 
indicating poor provider choice of intervention period (lunch breaks 
and shift changes) as a possible reason for the lack of significant 
change in knowledge. However, Bernier et al. (2018) reported par-
ticipants having a better knowledge of who completes the pain as-
sessment tool.

3.6  |  Outcome 2: Improvement in attitude

Six studies assessed attitude using several measures. Five studies 
(Hanik et al., 2014; Haywood et al., 2010, 2015; Jenerette et al., 
2016; Kim et al., 2017) reported positive improvement in atti-
tude with no statistical significance. Hanik et al. (2014) reported 
a lack of statistically significant change in attitude after imple-
menting a one-time PowerPoint presentation with handouts on 
SCD and healthcare legislation. Hanik and colleagues reported 
the improvement in attitude was not significant possibly due to 
timing of the training sessions not convenient for other partici-
pants, small sample size, social desirability bias, immediate out-
come measurement post-intervention and the need for additional 
interventions. Two studies (Haywood et al., 2010 and Haywood 
et al., 2015) both used video-based documentary interventions. 
Haywood et al. (2010) reported a decrease in the negative atti-
tude, decreased endorsement of concern-raising behaviours and 
increased positive attitude towards patients with SCD immedi-
ately after viewing an 8-minute video of the negative experience 
of SCD patients with HCPs. Subsequently, the same group of 
authors (Haywood et al., 2015) reported similar SCD video but 
of two intensities (low intensity—90-minute in-service seminar 
with short debrief discussion; and high intensity—6 documentary 
videos with group discussion over 2.5-day retreat) that positively 
affect provider attitude immediately post-intervention. When 
combined, the interventions were reported to have a greater 
positive effect on all four attitudes of HCPs towards paediatric 
SCD patients.

Jenerette et al. (2016) reported a decrease in negative attitude 
sustained over a period of 2 months after a 2-day conference on 
the complexity of SCD. The respondents were a convenience sam-
ple of HCPs around two hospitals with paediatric and adult sickle 
cell programmes also from the south-east of America. The change 
in attitude was measured using Haywood et al.’s (2010) General 
Perceptions about Sickle Cell Patients Scale survey emailed to 
HCPs pre- and post-conference and paper format immediately 
after the conference with no unique identifiers or repeat measure-
ment analysis. Singh et al. (2016) indicated a statistically significant 
improvement in attitude with a subscale of decrease in negative 
attitude from 40.8–29.3, improvement in positive attitudes from 
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34.8–44.8, and a decrease in endorsement of red-flag behaviours 
from 64.8–52.1 different from baseline and sustained on repeat 
testing three months after ED staff watched an 8-minute video 
on SCD.

3.7  |  Outcome 3: Positive perception

Two studies reported on perception from different perspectives but 
with statistically significant improvement. Gomes et al. (2015) imple-
mented 6 educational workshops over 7-day interval on the care and 
monitoring of patients with SCD. Three months post-intervention, 
Gomes et al. reported the tape-recorded and transcribed HCP’s 
perception stating the educational intervention changed their per-
ception in form of improved knowledge on how to handle priapism, 
medication and enlarged spleen. Also, there was a positive change in 
daily healthcare practices of participating community health work-
ers such as prioritising care and treatment for patients with SCD, 
and care for the child with warning signs. Kim et al. (2017) reported 
both positive HCP and patient perception. There was a positive 
decline in the percentage (57.1% pre-intervention to 33% post-
intervention) of HCPs who perceived SCD patients as drug-addicted. 
Likewise, patients reported receiving increased respect, empathy 
from 23.1%–64% pre- and post-intervention and increased shared 
decision-making of acute pain management from 26.6%–68%

3.8  |  Outcome 4: Non-adoption/adherence of pain 
assessment tool or guideline

Bernier et al. (2018) reported non-adoption as no significant differ-
ence in staff rates of assessing and documenting pain assessment 
tool. These authors identified 55  barriers statements reported by 
the participants, which were further summarised into three catego-
ries (personal, physical and patient-related barriers) as reason for 
non-adoption. Kim et al. (2017) also reported system factors (over-
crowding, unpredicted high volume of patients in the urgent care 
(UC) setting, prioritising patients with stroke, trauma, sepsis and 
heart disease) and barriers (resistance to change, non-acceptance 
of the evidence, non-adherence by the UC team and lack of under-
standing of the importance of the Evidence-Based Practice Standard 
of Care (EBPSC) algorithm for the management of acute SCD pain) 
as potential reasons that interfered with the UC team adopting the 
EBPSC algorithm for SCD. Kim et al. (2017) also called for further 
research into the barriers between EBPSC and HCP’s daily practice 
in an attempt to improve the management of acute SCD pain in mul-
tiple care settings.

3.9  |  Outcome 5: Increased patient satisfaction

Only one study in this review explicitly assessed patient satisfac-
tion pre-implementation and post-implementation of the EBPSC 

algorithm for SCD. Kim et al. (2017) reported statistically significant 
increased patient satisfaction from 23.1%–68% (p = .002) with acute 
pain management due to HCPs adhering to the EBPSC algorithm 
guidelines and recommendations including education 6  months 
post-intervention. Outcome data for patient satisfaction with pain 
management in a SCD urgent care centre were collected through a 
9-item survey developed by the author following a literature review 
of SCD pain management in the ED. Kim and colleagues concluded 
that educating HCPs about the function and need of SCD pain as-
sessment tool and management guideline is essential for improved 
SCD pain management, better patient experience and routine qual-
ity and standard care of SCD patients.

3.10  |  Outcome 6: Improved efficiency

Kim et al. (2017) and Yacoub et al. (2019) assessed efficiency as 
improved staff clinical performance leading to a statistically signifi-
cant positive decline in time to first analgesia from triage on using 
intervention protocols or tools for acute SCD pain management. 
Kim et al. (2017) reported a decline of 58.7 to 36.7 min (p = .001) 
post-implementation of their EBPSC algorithm, which also led to re-
duced length of stay (LOS) in the UC setting. Kim et al. (2017) also 
reported inadequate pain assessment tool and the lack of communi-
cation channels during intervention implementation were the great-
est barriers to rapid pain management. Yacoub et al. (2019) reported 
a positive increase in performance of correct nursing care practices 
after a 2-day didactic teaching on NICE (2012) and NHLBI (2014) 
clinical practice guidelines and recommendations for the prompt 
assessment and acute SCD pain management. Data collected on 
clinical practices such as medication administration performed and 
documented by nurses in the control group indicated significantly 
decreased mean time of first analgesia administration from 92–
62 min. Also, there was increased performance of correct nursing 
practices (non-pharmacological complementary approaches) such 
as gentle massage, auscultation and reassessment of pain intensity 
post-intervention.

4  |  DISCUSSION

In assessing current interventions and strategies for improving HCP 
knowledge and attitudes towards SCD patients and acute pain man-
agement, this review found 10 eligible studies’ different interven-
tions implemented through four categories of teaching and learning 
strategies. This study collated the outcomes and lessons learned. 
Study interventions were heterogeneous, implemented once, and 
designs were prone to bias. Hence, it is difficult to make an accurate 
judgement of the degree of effectiveness or impact on HCPs and 
consequently SCD patients.

Search outputs from research databases suggest that this REA 
is the first to evaluate the impact of educational interventions re-
lating to improving HCPs’ knowledge and attitude towards SCD 
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patients and acute SCD pain management. The results and infer-
ences presented in this review align with two previous system-
atic reviews (Gyamfi et al., 2021; Häggman-Laitila et al., 2017). 
Häggman-Laitila et al. (2017) reviewed outcomes of educational 
interventions relevant to only nurses regarding guideline imple-
mentation on different clinical problems using four databases 
and paper references and found 13 different studies with 13 dif-
ferent educational interventions (10 from the USA and one each 
from Australia, Singapore and Iran) from 2008–2015. Gyamfi 
et al. (2021) reviewed RCTs on evidence-based interventions im-
plemented in low- and middle-income countries (LMIC) for SCD 
management using nine databases and grey literature and found 
30  studies with 29 RCT conducted in 14 LMICs. However, the 
10  selected studies in this review are different from those in-
cluded in the final data of these interesting systematic reviews 
in question, albeit, with similar results. These reviews concluded 
implementation of ten heterogeneous interventions that were de-
livered in local settings, with different measurements used to de-
termine outcomes. A narrative analysis of these studies suggests 
that there is a need for future studies to test the sustainability of 
outcomes and repeatability of the intervention methods adopted, 
further indicating that current educational interventions aimed 
at improving HCP knowledge and attitude to effectively manage 
acute SCD pain are widely varied and lack certainty of evidence 
for long-term sustainability. Consequently, there is a global deficit 
of knowledge among HCPs to effectively manage acute pain epi-
sodes of SCD patients.

Also, all the included studies were written in English and con-
ducted mostly in the USA with only two in Brazil, one in Egypt and 
none from the UK. Sample sizes of the studies reviewed were small 
with participants mainly from ED, haematology and oncology where 
SCD patients are regularly cared for. Hence, the impacts reported 
in these studies may not be generalisable to HCPs working in other 
wards where SCD patients are admitted due to complex comorbidi-
ties, shortage of bed or the guidelines applicable in other countries.

The studies differed in content, implementation strategy, length 
of study, participants and outcome measure, hence making synthesis 
of the result and verifying the correlation of the extent of associated 
impact difficult. The intervention outcomes were mostly immediate 
pre- and post-test known to be prone to confounding bias of the 
Hawthorne effect (Grimshaw et al., 2000; McCambridge et al., 2014), 
which could lead to an overestimation of effectiveness of the study 
interventions and strategies. Likewise, the two RCTs (Haywood 
et al., 2010; Yacoub et al., 2019) with Haywood et al. (2010) as a 
post-test—only control study—were one-time before-and-after in-
terventions with very short follow-up period of 1- and 3-week post-
study (Yacoub et al., 2019). The situation is the same across the study 
interventions with only (Kim et al., 2017) reporting a follow-up of six 
months post-intervention causing uncertainty in the long-term sus-
tainability of the effect of the intervention outcomes. Additionally, 
outcome data were self-reported using questionnaires and surveys 
(participants were not always observed during implementation), and 

responses may have been over- or under-reported or responded by 
someone else, which is a common source of social disability and se-
lection bias (Ellis, 2013). Hence, there is a difficulty in verifying the 
correlation and extent of associated impact, which could affect the 
interpretation of results. Therefore, results from the included stud-
ies and their interventions should be treated with great caution.

5  |  CONCLUSION

This review has shown that educational interventions vary, and 
strategies of implementation for SCD are heterogeneous. It is also 
evident that there is a persistent deficit of knowledge of SCD pain 
management among HCPs post-intervention. Implementation of 
educational interventions can improve HCPs’ knowledge and atti-
tude towards SCD patients in a short period. However, the long-term 
effect and the effect of patient satisfaction and perception remain 
uncertain. Also, current evidence is insufficient to make generalisa-
tion and recommendation for adoption. However, implementing val-
idated educational interventions to improve HCPs’ knowledge and 
attitude remains essential for effective acute pain management and 
developing care for SCD patient-centred care. Future longitudinal 
and RCT studies are needed to test the effectiveness of educational 
interventions in different healthcare settings to ensure replication, 
comparison and, ultimately, sustainability.

5.1  |  Strengths and limitations

Results of a thorough search of research databases suggest that 
there have been no previous rapid evidence assessments carried 
out on educational interventions for SCD aimed at HCPs. This 
study is therefore an important review of the impact of current 
educational interventions and strategies of implementation related 
to the improvement in healthcare professional's knowledge and 
attitude for the effective SCD pain assessment and management. 
Nevertheless, this review has some limitations considered in re-
lation to the included studies. The heterogeneity of the included 
papers, variations in strategies of implementation and measure-
ment restricted the synthesis of the results. Common with REAs, 
this study did not include any grey literature in the final selected 
publications, and these were restricted to articles in the English 
language. Such criteria increase the chances of missing relevant un-
published and non-English studies, thereby introducing selection 
and publication bias.

It is important to emphasise that the results of this review are 
in line with recent systematic reviews of educational interventions 
on similar themes aiming to improve HCP knowledge and attitude 
regarding acute SCD pain management. The need for effective pain 
management for SCD patients is global, and developing evidence-
based educational interventions cuts across the multidisciplinary 
team of HCPs, especially those caring for this growing patient group.
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5.2  |  Recommendations

Due to the heterogeneity and uncertainties regarding the effects of 
the results, this study cannot make definite recommendations with 
certainty. Sampson et al., (2014) also cautioned there is no “magic 
bullet intervention” that would be generalisable to different settings 
and rather recommend further robust RCT to evaluate stronger the-
oretical framework interventions with improved pain management 
for specific healthcare settings with reasons for success. However, 
the researchers believe that the following recommendations should 
be considered:

•	 Future studies should carefully consider and clearly define out-
come measures that include patient satisfaction and perspective 
of the impact of intervention.

•	 There is a need for incorporating a validated and standardised 
SCD pain assessment tool (that will allow for replication and com-
parison) into the workflow of HCP.

•	 There is a need for longitudinal studies to establish sustainability 
of impact over longer period.

•	 There is a need for training and recruiting SCD specialist nurses to 
provide continuous training and MDT support.

•	 There is an effective integration of SCD and pain management in 
the teaching curriculum for nursing and medical students.

6  |  RELE VANCE FOR CLINIC AL PR AC TICE

The lack of educational training on SCD in the UK is surprising. 
Quality SCD education, timely crisis management and reduced 
patient stigma are crucial in reducing the risk of rapid clinical de-
compensation to avoid developing life-threatening complications. 
This review highlighted some lessons from the included studies that 
could be beneficial for hospital administrators, clinical educators, 
researchers and academic administrators in planning new curricu-
lums, policies, staff training and research development in future. 
One important clinical relevance is the need for training advanced/
specialist SCD nurses to support nurses and other HCP caring for 
this patient group. Specialist nurses through education, research 
and clinical practice (Kailainathan et al., 2018) have been evidenced 
in providing support and building the capacity of nurses and other 
HCP in managing patient illness. Hence, in practice, advanced/spe-
cialist SCD nurses will help to bridge both communication gap and 
the use of agreed validated pain assessment tools and treatment 
algorithm. Moreover, the need for integrating SCD education in 
health care has been global (Lal, 2018). SCD has been previously 
used as an example for a disease-focused course with a global 
perspective (Bulgin et al., 2019). Hence, a careful consideration 
of teaching strategies that can incorporate SCD and pain manage-
ment education into pre-registration programmes, trust/preceptor-
ship induction days, staff statutory training and nursing workflow 
should be considered. Future studies are recommended to validate 
these suggestions.
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