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Abstract

We conducted a five stage pilot study which initially consisted of a review of 75 case notes of people attending an emergency department (ED)
in an inner London Teaching Hospital with musculoskeletal (MSK) low back pain (LBP). This review highlighted inconsistencies in how they
were assessed and managed across and within different staff groups. We found patient documentation was often incomplete and that a
biomedical model approach to the management of these patients was common.

As a result, four further stages in the project were conducted. Our primary aim was to evaluate the impact of implementing a locally developed
quality improvement intervention for the assessment and treatment of MSK LBP in this ED. Secondary aims were to explore the user
experience of the new pathway, measured by the patient experience questionnaire (PEQ), and any associated health economic costs of
changes in practice. The quality improvement intervention consisted of an evidence based low back pain pathway (EBLBPP), a staff
educational program, and a patient education booklet.

We undertook a retrospective baseline audit of 100 clinical records of patients was undertaken prior to the instigation of the quality
improvement intervention, and four months post implementation. The pre-defined variables of interest were: documentation of the case history,
examination, classification of back pain (and if correct), prescribed management and if the documentation was compliant with medico-legal
standards. All patients in the study were sent a PEQ to complete and return in a self-addressed envelope. Estimated health costs associated
with each patient episode of care were calculated including re-attendance episodes for any people presenting with MSK LBP within a four
week period.

There was a significant improvement in all areas evaluated post implementation in all groups (simple, referred and simple, referred and
serious spinal pathology combined). In particular; screening for red flags (22%) and biopsychosocial factors (29%), as well as noting the
prevalence of previous symptoms (44%), observation of the painful area (57%), and analysis classification (59%) at a at 95% confidence
interval (CI). In terms of management, an increase in adherence to the analgesic ladder, patients receiving reassurance and appropriate
referral back to their GP’s increased 45%, 23% and 44% at 95% CI respectively. Unfortunately, there was insufficient data to draw any
meaningful conclusions from the patient experience data due to a low response rate.

In conclusion, the introduction of the EBLBPP, patient education leaflet and teaching training for staff involved in the treatment of MSK LBP
patients has improved the quality and consistency of the documented assessment and subsequent management of MSK LBP patients.

Problem

MSK conditions are increasing and accounting for approximately
£10 billion of the National Health Service’s (NHS) £110 billion
budget making it the third most expensive specialty after mental
health and cardiac. MSK LBP is the most prevalent MSK disorder
affecting nearly everyone at some point in time, about 4-33% at any
given time [1]. ED’s are often the first point of contact for these
patients. Within the ED in this study there were anecdotal
inconsistencies reported in the management of MSK LBP. This led
to an informal review of patients’ notes who attended the ED with
MSK LBP which confirmed these suspicions. As a result of these
findings, this five phase study was designed and implemented.

Background

MSK LBP affects approximately one-third of the UK adult population
each year, accounting for about 30% of GP consultations,[2]
consuming over 20% of the UK’s total health expenditure.[3] Back
pain is a challenging clinical area for clinicians; often lacking clarity
of diagnosis and treatment. One year after a first episode of back
pain, 62% of people report that they still have pain and 16% of
those initially unable to work are still not back in employment.[4] As
such, chronic MSK LBP can result in persistent disability, lower
quality of life and reduced capacity to work.[5]

Early intervention for back pain is key to decreasing chronicity and
achieving a speedy and sustained recovery.[6] Advice, pain relief,
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and rapid rehabilitation through self help, staying active, and
supportive physical therapies is also valuable.[6] One of the biggest
indicators for an individual developing chronicity are
biopsychosocial factors, referred to as "yellow flags" which affect a
patients’ emotional and behavioural response to pain [7].

Yellow flags include: emotional responses, pain behaviours, health
beliefs, appraisals and judgements; they are especially influential in
the transition between acute and chronic problems.[8] Evidence
suggests that identification of yellow flags in patients’ results in
better outcomes when compared to patients who had these factors
ignored.[9] Assessment of yellow flags at the patient’s initial
presentation is therefore highly recommended.[5,10-14]
Reassurance and education for patients presenting with MSK LBP
in primary care has also been shown to promote the recovery
process.[15]

In addition, presenting LBP should be categorised into simple MSK
LBP, referred MSK LBP and serious spinal pathology as each
category requires a specific baseline of clinical assessment and
management.[5,10-14]

Attendance at EDs has increased by over 50% in the last
decade.[16] There are no studies to the author’s knowledge looking
at treatment of MSK LBP within the ED environment. The ED, in
this quality improvement project, sees approximately 100 patients a
month with MSK LBP. Most commonly these patients are treated
within a biomedical model, where the focus of attention is on the
pathology. This approach has been linked with an increased risk of
chronicity[17] and importantly can affect how the patient responds
to any subsequent treatment.[18] To improve outcomes for this
patient group the need for a change in practice was apparent.

Baseline measurement

The first data collection point (pilot study) consisted of a review of
75 case notes of patients presenting to the ED of a larger inner city
teaching hospital with MSK LBP showed variation in the process of
assessment and management within and across different clinical
staff; namely the ED doctors, general practitioners (GPs) and an
extended scope physiotherapist (ESP). Differences seen included:

- Variation in the content of assessment and management

- Patients investigated despite there being no identified clinical
need, eg lumbar spine x rays (n=16, 21%)

- Unnecessary referrals to secondary care services, eg
neurosurgery despite no indications for surgery (n=2, 3%)

- Re-attendance to the ED with MSK LBP within a four week period
(n=4; 5%)

- Non-documentation of red flags which indicate serious pathology
such as a possible tumour (12%; n=9).

All case notes showed a biomedical model approach to patient
care; this is where the primary focus is on the presenting pathology.

There was no indication that any psychosocial factors had been
considered, such as the patients’ attitude to their pain or support
mechanisms at home. Few case notes documented if any advice
and or reassurance was given to the patients as part of their care.
Factors such as these are known to be important, as the biomedical
model approach to low back pain of MSK origin has been linked to
an increased risk of the patient developing chronic pain.[6,8]

In addition, this note review raised an important concern regarding
the standard of assessment and documentation. Notes were not
always compliant with the international guidelines for the
management of MSK LBP [5,10-14] and thereby suggestive that the
management of these patients may have been incomplete, and not
in line with best practice.

See supplementary file: ds5758.doc - “Appendix 1: EBLBPP”

Design

This study consisted of five phases: first data collection point (notes
review), developmental, second data collection point (pre
implementation), implementation, and third data collection point
(post implementation). The primary aim of this pilot study was to
evaluate the impact of implementing a locally developed quality
improvement intervention for the assessment and treatment of MSK
LBP in this ED. This quality intervention comprised of an EBLBPP,
a staff education program and education booklet for patients.
Secondary aims were to explore the user experience of the new
pathway, measured by the PEQ, and any associated health
economic costs of changes in practice.

Strategy

Developmental phase:

A critical review of the current literature and guidelines was
undertaken to inform the development of:

- Three audit tools for assessing the clinical documentation for the
respective clinical classifications of MSK LBP: simple; referred and
serious spinal pathology

- The development of an EBLBPP (appendix 1)

- A patient education booklet

- Staff educational program.

The quality improvement intervention consisted of:

- The introduction of the EBLBPP

- A staff educational program, and

- Patient education booklet.

The audit tools, EBLBPP, and patient education booklet were based
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on international guidelines [5,10-14] and agreed by an Urgent Care
Centre (UCC) General Practitioner (GP), ED Consultant and an
ESP specialising in acute MSK medicine. The audit tools and
EBLBPP was piloted on the 75 sets of notes used for the informal
review. The inter-rater and intra-rater reliability of the audit tool was
0.85 or higher and 0.90 or higher respectively between the ESP and
senior independent physiotherapy researcher.

The three audit tools collected the following information:

- Subjective history, eg where the pain is, how long they have had
their pain

- Objective assessment findings e.g. range of motion of the spine,
neurological examination

- Investigations ordered, eg x rays or scans

- Treatments delivered, eg back care advice, medication

Audit data was bench marked against internationally accepted
guidelines for MSK LBP to identify areas of improvement and
potential cost savings, including the use of the World Health
Organisation analgesic ladder.[5,10-14,19]

Evaluation of patient experience:

The PEQ is an 18 item self-reported reliable and validated tool
designed to measure the patient experience of treatment
received.[20] No personal identifying data is collected.

Evaluation of cost- health economic data:

The cost of interventions, diagnostic tests and onward referrals
associated with the treatment of MSK LBP were calculated by the
Trust’s finance department.

Second data collection point (pre-implementation phase):

Recruitment: A daily report was generated from the ED
computerised record system to identify patients who had been seen
that day with symptoms of MSK LBP. A senior independent
physiotherapist researcher then screened the notes to ensure the
patient selected fulfilled the inclusion criteria (see section below). All
patient information was anonymised in order to comply with the
Data Protection Act 1998. Once 100 consecutive ED patient
attendances for MSK LBP, who fulfilled the inclusion criteria, were
reached the daily computer reports were stopped. Ninety-two
patients did not meet the inclusion criteria, which were:

- 18 years of age and over

- Presented with any of the following symptoms: low back pain,
back pain, acute back pain, red flags, spinal fracture, cauda equine
syndrome, spinal infection.

All scanned documentation associated with each episode of care
was analysed including: discharge letters, investigations and

onward referral letters using the audit tool for the patient’s
classification of MSK LBP. The cost of the episode of care was
calculated using this information which informed the health
economic analysis for this phase.

The 100 patients meeting the inclusion criteria for the study were
posted a participant information sheet and PEQ within three days of
attending the ED. A pre-paid self-addressed envelope was
provided.

Health professionals involved in the study were all staff responsible
for treating MSK LBP patients in the ED which consisted of UCC
GPs, ED consultants, ED registrars, foundation year 2’s (FY2),
specialist trainee 1’s (ST1) and 2’s (ST2), and an ESP.

Data analysis: Data from the simple, referred and serious spinal
pathology audit tools were analysed to compare pre and post
implementation results. The simple and referred patient subgroups
were initially analysed separately; the numbers of people presenting
within the serious category were too small to undertake a separate
analysis. A final analysis was performed combining the simple,
referred and serious patients. Numerical data were summarised
using mean and standard deviation, or median and interquartile
range. Categorical data were summarised using count and
percentages. We used the normal approximation to the binomial
distribution to compare the proportion of success in areas evaluated
before and after implementation of quality improvement program.

Intervention phase: During this phase all staff involved in the
treatment of patients with MSK LBP in the ED were targeted for
training. This took the form of a one hour mandatory session in best
practice treatment for patients with MSK LBP. Content included how
to use the new EBLBPP for patients with MSK LBP and the
importance of providing the new patient leaflet. This leaflet
incorporated advice and education on the patients’ current episode
of MSK LBP as well as what action to take should the pain re-occur.

Third data collection point (post implementation phase): The same
evaluation measures were used as during the second data
collection point (notes analysis, patient’s satisfaction survey and an
economic health analysis) on 100 MSK LBP ED consecutive
attendances. Ninety-five sets of patient notes did not meet the
inclusion criteria and were excluded.

Results

Case notes were analysed at two time points: second data
collection point (pre implementation) and four months post
implementation (third data collection point). 100 sets of notes were
analysed at both stages and categorised into simple MSK LBP,
referred MSK LBP and serious spinal pathology. The distribution is
shown in figure 1 and the patient demographics in figure 2.

Figure 3 shows the percentage of success area evaluated before
and after implementation of quality improvement intervention.
Estimates of the comparisons of the proportion of success in area
evaluated before and after implementation of the quality
improvement intervention are provided in table 1. Summary of key
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features by type of MSK LBP are described below.

Simple MSK LBP:

Subjective History: The documentation of all case history variables
for patients presenting with simple MSK LBP (ie red flags, location
of pain, frequency of symptoms, duration of symptoms, previous
symptoms, yellow flags assessed, and response to previous
treatment) improved significantly between pre and post
implementation. Key areas of assessment, such as red flags and
biopsychosocial factors demonstrated a significant improvement of
27% (11%, 42%) and 34% (21%, 47%) at 95% confidence interval
(CI) respectively. The largest percentage changes at 95% CI were
seen in notation of previous symptoms (45% (30%, 60%)) and
frequency of symptoms (41% (26%, 56%)).

Examination: The largest impact of the intervention program was
seen in in the recorded observation of the painful area (57% (43%,
70%) at 95% CI), range of motion (29% (12%, 38%) at 95% CI),
and palpation of the painful area (25% (12%, 38%) at 95% CI).
Changes were also seen to a lesser extent in contralateral straight
leg raise (SLR) (24% (9%, 39%) at 95% CI) and Babinski (19%
(8%, 29%) at 95% CI).

Classification: Pre-implementation, a diagnosis was given for 39%
(n=23/59) of patients, of which one-quarter (n=5/23) were correct.
Post-implementation a diagnosis was given to 99% (n=73/74) of
patients, of which three-quarters (n=56/73) were correct.

Investigations: There was a decrease in all investigation except X-
ray done which increased by 3% post implementation.

Management: Significant improvements between the second and
third data collection points were seen in the use of the analgesic
ladder (49% (36%, 62%) at 95% CI) and for patients being
educated and reassured (18% (4%, 31%) at 95% CI). A significant
increase was noticed for patients being referred back to their GP
post implementation of 49% (34%, 64%), including a rise of 50%
(35%, 65%) at 95% CI in when this was the appropriate.

Referred MSK LBP:

Subjective history: All documentation of required case history
variables showed a percentage improvement between the phases.
The largest impact was seen in assessment of red flags (24%
(10%, 37%) at 95% CI), previous symptoms (51% (30%, 71%) at
95% CI) and response to treatment (42% (19%, 65%) at 95% CI).

Examination: Assessment of all variables post implementation
showed a substantial percentage increase: observation of the
painful area (57% (39%, 74%) at 95% CI), ROM (56% (37%, 76%)
at 95% CI), palpation of the painful area (32% (17%, 46%) at 95%
CI), ipsilateral SLR (35% (13%, 58%) at 95% CI), contralateral SLR
(36% (13%, 60%) at 95% CI), dermatomes (42% 23%, 61%) at
95% CI), myotomes (25% (2%, 47% at 95% CI)), reflexes (29%7%,
50%) at 95% CI) and Babinski (27% 5%, 49%) at 95% CI).

Classification: A diagnosis was given in 54% (36%, 71%) more

cases post implementation, however, this diagnosis was only
deemed accurate in 6% (-7%, 30%) of cases at 95% CI.

Investigations: There was an increase in all investigations
performed but all of these were deemed to be indicated.

Management: Use of the analgesic ladder, 57% (n= 20/35), and
provision of education and reassurance 14% (n=3/38) significantly
improved to 100% (n=25/25) and 44% (n=11/25) of cases
respectively. Analysis of data on the management of these patients
suggested only referrals back to the GP and whether these referrals
were indicated varied between the two time periods showing a
percentage improvement of 29% (5%, 53%) and 33% (9%, 56%) at
95% CI respectively.  

Serious spinal pathology: Due to the small number of patients (n=3
pre implementation and n=2 post implementation), no subgroup
analysis was possible of this cohort. Observational analysis of the
data sets indicated the correct pathway had been followed in all
cases.

Combined analyses for simple MSL LBP, referred MSK LBP and
serious spinal pathology back pain: The combined results for
simple, referred and serious MSK LBP suggest all case history
variables, examination and the 3 classifications variables were
significantly more frequently documented post implementation than
pre implementation. Of note, red flags and biopsychosocial
screening increased by 22% (10%, 34%) and 29% (18%, 40%) at
95% CI respectively. The largest impact was seen notation of
previous symptoms (44% (31%, 56%) at 95% CI) and response to
previous symptoms (38% (25%, 51%) at 95% CI).

During examination the largest impact was seen observation of the
painful area at 57% (46%, 68%) improvement at 95% CI. A 59%
(49%, 69%) was seen in classification of the patients with 33%
(16%, 51%) improvement at 95% CI in this classification being
correct. Four X rays were ordered which were not indicated post
implementation compared to one pre implementation.

Results in the management category showed improvements in the
analgesic ladder being followed improved by 45% (35%, 55%) and
the provision of education and reassurance rose from 11%
(n=11/97) pre implementation to 34% (n=34/99) post
implementation at 95% CI.

Referrals back to the GP and that referral being clinically indicated
significantly improved by 42% (29%, 54%) and 44% (31%, 56%) at
95% CI respectively.

Economic health costs: No significant differences between the
second and third data collection points were found between the
number of investigations ordered (x ray, urine analysis, and basic
blood screen), the rates of referrals to secondary care or
physiotherapy or the number of people admitted to the overnight ED
ward. Results did highlight a number of other unnecessary
investigations were still being requested. This was most prominent
in the simple MSK LBP group where pre-implementation there was
£50.15 of unnecessary expense, whereas post implementation this
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increased to £202.29. This unexpected finding from the
implementation of the new pathway appeared to be largely due to x
rays being ordered that from the documented case history were not
clinically indicated as necessary. However, a fall from in the number
of discharge letters to GP’s (n=5 to n=1) that requested further
investigations that were not indicated was noted.

Re-attendance rates: There was only one patient who re-attended
within one month pre-implementation, compared to eight returners
during the post phase.

PEQ data: The respondent return rate of the PEQ was very low,
n=6/100 pre implementation and n=4/100 post implementation, thus
precluding statistical analysis. Visual analysis of the PEQ data
returned showed an improvement in all subsections of patient
satisfaction except "communication barriers", where patients
reported still not feeling involved in decision making about their
care.

See supplementary file: ds5844.docx - “Figures 1, 2, 3 and Table 1”

Lessons and limitations

As a consequence of the first data collection that was performed
this study was developed. Between the first and second data
collection points the study evolved considerably and therefore
making valid comparisons between the first, second and third data
collection points was not possible, limiting the data analysis to
between second and third data collection points only.

Ideally consistent ED staff members would have been maintained
throughout the life of the project. Due to the very nature of an ED
this was not possible because of the transient and rotational nature
of the staff members that is usual in such departments. However,
when new staff were inducted into the department the use of the
EBLBPP and patient education sheets were highlighted, therefore
minimising the disruption. If possible they were also asked to attend
the staff education session. In addition, the ESP role was
discontinued during the project which resulted in responsibility for
compliance with the project being transferred to two ED FY2’s and
the education program was delivered by an ED registrar. The
responsibility for enhancing the progress made with this study will
be transferred annually to two allocated ED FY2’s who will repeat
the project at as part of their responsibilities during their time within
the ED.

PEQ respondent numbers were lower than expected resulting in
making meaningful conclusions from the data impossible. Were the
study to be repeated immediate feedback post consultation via
portal stands, hand held devices or face to face interviews would be
proposed.

This study was undertaken with the long term aim to extend the
quality improvement innovations in this project to include patients
presenting with MSK LBP in primary care as well as those in
secondary care. This would enable patients to be assessed and
tracked across both environments. Improvements to data analysis
would be made to include a cost analysis of medication and explore

ways to better engage patients in providing feedback on their
experiences.

Conclusion

All cohorts of MSK LBP showed an improvement as a result of
implementation of an EBLBPP, patient education leaflet and
educational program in the documented history, assessment and
management variables of patients who attended the ED with MSK
LBP. These changes in practice are suggestive that the care
provided aligns more with best practice and is less dependent on
which clinician assesses the patient. Of note, red flags and
biopsychosocial screening, as well as, patient education and
reassurance are key considerations for accurate long term
management of MSK LBP patients.

Although not statically significant, the health economic costs of
implementing the quality improvement interventions (EBLBPP,
patient education leaflet, and staff education program) show that
there is still a learning need for the department with regards to
ordering unnecessary investigations, especially in patients with
simple MSK LBP. These learning needs for the ED will be
addressed through further staff education.

The number of re-attendances increased from one to eight after the
implementation stage. Further review of these notes revealed valid
reasons for these patients seeking further medical attention,
however not in the ED. For example, two of the patients had a
significant increase in their pain. It can by hypothesised the rise in
re-attendances post implementation is reflective of patients
receiving a higher quality of service and satisfaction in the service
than they previously did. Before this project, patients may have
sought medical attention from elsewhere after attending this ED but
now they may be returning to where they feel they have received
the best treatment. Unfortunately, the numbers of respondents to
the PEQ was too small to provide any further insights as to why this
maybe the case. Nonetheless, the number of re-attendances post
implementation has highlighted a need for further development of
the educational resources and patient information leaflet to help
signpost patients to seek help first in primary care.

Informal feedback from ED staff suggests the EBLBPP and patient
education leaflet is quick and easy to use, thus indicating they are
time efficient to use. In addition, the increased number of patients
being appropriately recommended to see their GP points to an
increase in holistic management by crossing into primary care. It is
not possible to ascertain whether such changes as these are as a
result of an improved awareness of the potential implications of
biopsychosocial factors, (as highlighted with the increase in yellow
flags being assessed), this requires a more in-depth examination of
practice and follow up of patients across the pathway.

In conclusion, the introduction of this quality improvement
intervention (EBLBPP, patient education leaflet, and teaching
sessions) has significantly improved the quality and consistency of
the documented assessment and management of MSK LBP
patients. Further work is required to track patients through primary
and other secondary care providers to gauge the full impact of this
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quality innovation.
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