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ABSTRACT

Background A quarter of the population present at least
once a year with a musculoskeletal disorder. Primary hip
osteoarthritis is a high-volume condition with significant
clinical need and population-level costs. There remains
much variation in patient outcomes and care delivery costs
for this condition.

Aims The study aimed to gauge if pathway redesign
based on the principles of value-based healthcare (VBHC)
could increase value. The aim was to calculate the value of
treatment for primary hip osteoarthritis through measuring
outcomes that matter to patients, as well as the costs of
delivering them. Additionally it aimed to compare two care
pathways to identify which elements may better promote
the delivery of high-value clinical care.

Methods Two care models were evaluated: the first
being a traditional model with multiple entry points and
without pathway standardisation, and the second an
intentionally designed standardised multidisciplinary
pathway. Mandated National Health Service patient-
reported outcomes were assessed but were restructured
into a patient-centred format to assess the impact on
pain, function and psychological outcomes. Patient-level
pathway economic evaluation was performed. Using these
data, outcomes were mapped against cost to calculate
value.

Results There were no significant differences in clinical
outcomes between the two models. The intentionally
designed model delivered better value care, having

lower pathway costs. This model produced a small but
inconsistent positive financial margin.

Conclusions Intentionally designed, integrated elective
services offer an opportunity to develop and evaluate
VBHC models. Analysis of two care pathways from a VBHC
perspective demonstrated that an intentionally designed
pathway had higher value. The higher value pathway
maximised the benefits of having physiotherapists and
orthopaedic surgeons working side by side. Developing
and measuring patient-orientated outcomes and
performing accurate economic evaluation are the key to
understanding and achieving better value care.

INTRODUCTION

Given the current resource limitations, deliv-
ering high-quality care to all patients who
require it remains a significant challenge.
The scale of this challenge is well docu-
mented' and arises from population growth,

an ageing demographic and the consequen-
tial rise in the number of patients who suffer
multiple comorbidities.*” Research leads to
perpetual improvements in medical therapies
and technologies that increase the range of
conditions and patients we are able to treat.
These welcome new care options can have the
effect of driving up costs and patient expec-
tations, confounding the inequality seen in
healthcare outcomes as well as access.! Care
delivery is rarely standardised and financial
constraints result in some treatment modali-
ties being distributed unevenly across a popu-
lation. Even at a local level, there is consid-
erable variation in attained outcomes for the
same conditions at variable costs between
providers.! **? These issues are unlikely to be
solved by existing paradigms which offer only
limited short-term solutions.

In the UK approximately 18 million people
have a musculoskeletal (MSK) condition, and
the annual National Health Service (NHS)
budget for MSK-related conditions is approxi-
mately £10 billion.''? MSK conditions are the
greatest cause of sick leave and related loss of
productivity to the economy at an estimated
annual cost of £18billion."”** A quarter of
the population require clinical review for
an MSK condition at least once a year, and
more than 25% of all surgical procedures
undertaken by the NHS are for MSK condi-
tions.” " '° The demands that MSK disorders
place on healthcare are increasing at every
point of clinical contact and have a relentless
upward trajectory.’ ' Patients who are 45—65
years old are now the most common age
group to present with MSK conditions. This
growing subgroup contributes significantly to
the already overburdened health service.' "’
Osteoarthritis forms the bulk of the MSK clin-
ical workload. In the UK alone over 210000
hip and knee replacements were undertaken
in the last year according to the National
Joint Registry.18 This number however is
dwarfed by those seen in the USA, where
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over 1.2million hip and knee arthroplasty procedures are
performed annually."’ The cost of joint replacement itself
is over £1 billion per annum in the UK, while in the USA
it is over $20billion per annum."” ' The escalating cost
of healthcare needs to be addressed as an urgent priority.

Value-based healthcare
The value-based healthcare (VBHC) agenda sets out to
reorientate our healthcare delivery system.' *® Value
in healthcare is defined as outcomes that matter to
patients and carers relative to the costs of delivering
those outcomes and is measured over the complete
care pathway. The VBHC approach describes a stepwise
process to deliver this model of care. The first step is to
segment the patient population being treated. A segment
is a group of patients with similar or related medical
conditions and healthcare needs. The optimal defini-
tion for population segmentation requires the criteria of
population homogeneity, distinctiveness and complete-
ness to be met.*” Care along the entire pathway is best
delivered by a specialised and organised multidisciplinary
team (MDT) of clinicians, termed an integrated practice
unit (IPU).! Care is colocated in dedicated facilities to
which there is a single point of access with a single physi-
cian team leader or clinical care manager (or both) over-
seeing each patient’s care process. The team measures
outcomes, costs and processes for each patient across the
full cycle of care, using a common measurement platform.
There is joint accountability for outcomes and costs. This
aligns with what clinicians want to deliver, what patients
would like to receive and what commissioners would wish
to pay for. VBHC models have been delivered in the UK.*!
The aim of this study was to assess the management of a
defined MSK segment. Primary routine hip osteoarthritis
was selected as it is a common and high-volume condition
that lends itself to the VBHC toolkit. The study aimed
to ascertain if pathway value calculation is achievable
through measuring outcomes that matter to patients and
the costs of delivering those outcomes. Second, we wished
to compare two pathways of care for the same condition
in order to identify which elements may better promote
the delivery of high-value clinical care.

METHODS

Cohort

A retrospective assessment of 50 patients with primary hip
osteoarthritis who underwent a surgical care pathway was
performed. Hip osteoarthritis is a prevalent condition, but
its genesis can be from a variety of aetiologies, including
congenital conditions, trauma, systemic progressive
medical diseases, as well as the most common causation
of routine degenerative change. Comparing patients who
have different arthritic aetiologies makes comparative
evaluation difficult as the population then may lack signif-
icant shared and similar characteristics. Correct segmen-
tation of condition is vital to remove bias. As such the
segment was judiciously defined in order to only evaluate

patients with a similar condition. Inclusion criteria were
patients who had routine primary hip osteoarthritis and
who subsequently underwent routine primary total hip
replacement (THR) surgery at a single site. Surgery was
performed by a teaching hospital consultant. Patients
were excluded if they had a complex hip history, including
paediatric hip disorder, hip dysplasia, hip trauma, trauma
as a surgical indication, a history of regional infection, any
intraoperative periprosthetic fracture, if they required
revision surgery or had a complex medical history with
an ASA classification of 4 or more (as per the American
Society of Anesthesiologists (ASA) system).*

Pathway mapping

The patients were subdivided into two subsegments corre-
sponding to the pathway that the patient’s care followed.
Patients in model 1 were managed within a traditional
evolved care pathway. Model 1 patients were referred
directly to an orthopaedic hip consultant surgeon at a
clinic located within a teaching hospital (see figure 1).
Referrals into this pathway were from multiple sources
and occurred at multiple points along the pathway.

Patients in model 2 were managed within an intention-
ally designed MDT IPU (figure 1). The IPU in model
2 was a specialist integrated MSK unit. This comprised
orthopaedic nursing staff, a service management team,
physiotherapists, extended scope triaging physiother-
apists (ESPs) and subspecialist consultant orthopaedic
surgeons. Patients referred into model 2 followed a
linear pathway. All referrals were received and triaged
by the ESP. They reviewed the patient, requested initial
investigations and initiated therapy as appropriate. If the
patient required onward orthopaedic surgical review, this
then occurred. The ESPs were physically sited adjacent to
the orthopaedic surgeons, and this close proximity facili-
tated swift MDT review in cases where an ESP was unsure
about how to proceed.

The treating orthopaedic surgeons in model 2 also saw
patients in model 1 as they worked cross-site. The model
2 clinic was located at a satellite centre in the commu-
nity. All patients underwent surgery at the same ortho-
paedic elective centre, receiving preoperative work-up
subsequent to referral by the same teams, surgery from
the same surgeons and the same postoperative physio-
therapy regimens. As such the main difference between
the two models was the preoperative pathway, specifically
how the patients entered the care pathway, their triage
and the type of clinician (ESP or orthopaedic surgeon)
conducting the initial work-up. Surgery and postopera-
tive care were uniform for all patients, although delays in
postoperative physiotherapy occurred disproportionately
in model 1.

The patients were allocated into pathways dependent
on their local geography; those living local to the satellite
centre in model 2 were treated by the model 2 pathway
and similarly for those patients under model 1 pathway.
Only those with full data sets over the 2-year period of
the study could be reviewed.
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Figure 1 Model 1 (traditional evolved care pathway) and model 2 (intentionally designed multidisciplinary team pathway). GP

appt, general practitioner appointment; MSK, musculoskeletal; ortho, orthopaedic; physio, physiotherapy.

Outcomes

Clinical outcomes were measured using the standard
patientreported outcome measures (PROMs) as set by
NHS England for the assessment of care for hip arthritis
following THR.* These mandated outcome scores
comprise the Oxford Hip Score (OHS), the five-level
EuroQol-5D (EQ-5D-5L) and EuroQol-Visual Analogue
Scale (EQ-VAS) 25 Outcome assessment was performed
preoperatively and at 6 months postoperatively as per
national guidance.

To translate the data into a more patient-centred
format, a matrix formula was applied. The different scales
used with each scoring tool were all converted into a scale
of 0-100, where 0 represents the worst outcome possible
and 100 is representative of the best outcome achievable.
The three outcomes tools used comprised a total of 20
questions (see online supplementary appendix 1). These
questions formed the basis of the tier 2 outcomes relating

to utility of care.' ®” They were grouped into questions
relating to three domains: pain, function and psycholog-
ical and secondary health markers. These domains were
linearly scaled within each category to a score where 0
represented the worst outcome and 100 the best possible
outcome. The scores for each of the three domains could
then be summed to form an aggregate score out of 300.
The percentage change in patients’ preoperative and
postoperative outcomes was then compared across each
separate domain as well as the summed score percentage
change. This provided a score for the numerator of the
value equation.

This approach to outcome scoring was novel and only
used data already existing and mandated by NHS systems.
No additional questions were asked to patients to those
already routinely collected. The aim of this approach was
to enable a different perspective of clinical outcomes to be
assessed. Improving outcomes relating to pain, function
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and psychological well-being is pragmatic and of clear
need from the patient’s perspective and forms the basis
of clinical decision making when planning treatment.

Economic evaluation

In order to establish baseline costs, each care pathway was
mapped in detail (figure 1). Each part of the pathway was
then allocated a cost. An economic assessment at the indi-
vidual patient level was then performed. The total cost
per patient was established using the Patient Level Infor-
mation Costing System (PLICS) methodology.”® These
patient-level cost data were verified and cross-checked for
accuracy using the electronic patient record.

Income was calculated using the parameters set by NHS
England. This is done according to the condition and
treatment-specific code set by the Office of Population
Censuses and Surveys (OPCS) Classification of Surgical
Operations and Procedures and corresponding Health
Resource Group (HRG) tariff.”* The OPCS similarly
does not unbundle elements that are coded and paid for
separately (eg, consultant or anaesthetist cost). An esti-
mation of per-patient reimbursement allowed the margin
to be calculated. Margin was considered to be reimburse-
ment minus costs. A margin figure could then be provided
at a patient level and was used as an adjunct to cost as
the denominator to the value equation. The economic
evaluation started at point of referral from general prac-
titioner to the provider and included the postoperative
care period (outpatient and physiotherapy reviews). The
cost of the primary care in the community prior to the
initial referral was excluded as secondary care costing
systems lack access to such data.

Value calculation

The individual patientlevel outcome scores together
with costs enabled both an individual and cohort model
assessment of value. Percentage change in meaningful
outcome could be plotted against cost. These data points
formed the numerators and denominators of the value
equation, respectively. Data sets were aggregated for
all patients in each model. This enabled a meaningful
comparison between the two models and a methodology
for calculating value.

RESULTS

Pathway populations

Each model care pathway comprised 25 patients who
complied with the described inclusion and exclusion
demands. There was no significant difference on t-testing
between groups with regard to age, sex or the number of
comorbidities of the subgroups (table 1). The two model
care pathways are described in figure 1.

Clinical outcomes

There was 100% survival in both cohorts. There was no
significant difference in PROMs as assessed by either
the traditional or reformatted outcome assessment tech-
niques (figure 2). Patients in both models demonstrated

Table 1 Age, sex and ASA score

Model 1 Model 2 Overall

n 25 25 50
Age (average) 67.4 69.6 68.5
Sex

Male 9 11 20

Female 16 14 30
ASA

| 2 3 5

Il 16 17 33

1l 7 5 12

The American Society of Anesthesiologists (ASA) score is a
subjective assessment of a patient’s overall health that is based on
five classes (I-V).

|. Patient is a completely healthy fit patient.

IIl. Patient has mild systemic disease.

Ill. Patient has severe systemic disease that is not incapacitating.
IV. Patient has incapacitating disease that is a constant threat to
life.

V. A moribund patient who is not expected to live 24 hours with or
without surgery.

E. Emergency surgery, E is placed after the Roman numeral.

improvements in EQ-5D-5L, EQ-VAS and OHS in excess of
the national expected average. Similarly, when outcomes
for both models were analysed from the described
patient-centred prism, improvements were noted with
regard to pain, function and psychological markers. At an
individual patient level, however, variation was noted in
outcomes, with not all patients uniformly seeing improve-
ment in all domains (figure 3A).

Economic evaluation

The data required multiple quality reviews to ensure only
related costs had been included (figure 4). Despite this
costing outliers were uncovered, including those whose
total cost was less than the prosthesis alone. Given that
this was implausible, such information was removed
from the final analysis. Model 2 generated lower costs
compared with model 1 (table 2). Model 2 had a leaner
pathway and produced a small but inconsistent positive
margin; however, this was not statistically significantly on

t-testing (p>0.05).

Value calculation

Both models delivered good clinical outcomes. However,
model 2 delivered better value given that the associated
costs were lower (figure 5). This is likely due to the more
standardised nature of the IPU model characterised by
a single point of entry. A single point of entry hastens
the patient’s journey and the patient can proceed to
surgery faster. This potentially reduces the ill effects of a
protracted wait, meaning that they are more likely to be
in a better physical condition when they do have surgery.
This can undoubtedly influence length of stay and is likely
to have a positive effect on their postoperative recovery.
The initial triage and management by physiotherapists
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Figure 2 (A) Outcomes (EQ-5D-5L, EQ-VAS, Oxford Hip Score): traditional approach. (B) Outcomes (pain, function,
psychological): reformatted patient-centred approach. EQ-5D-5L, five-level EuroQol-5D; EQ-VAS, EuroQol-Visual Analogue
Scale.
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Analogue Scale; OHS, Oxford Hip Score; PROM, patient-reported outcomes measure.

and ESPs is also less costly than having a surgeon perform
this role. Pathway process mapping facilitates a multidisci-
plinary approach and allows each member of the MDT to
optimally perform their role in the delivery of care. The
standardised IPU in model 2 facilitated better commu-
nication and teamwork between ESPs and orthopaedic
surgeons. This expedited the diagnostic, clinical decision
making and treatment processes.

DISCUSSION

Primary routine hip osteoarthritis is a rational starting
pointin the development and implementation of a stand-
ardised VBHC clinical care model and value assessment
framework. The condition is high volume, important
for patients, can be discretely segmented and offers the
potential for a standardised linear pathway that can be
delivered efficiently through an intentionally designed
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Pathway total cost, total income to provider (i.e., tariff and) margin by patient for
pathway (Model 1)

- m Total cost

25,000

20,000

15,000

10,000
mm

0 . Y P * *

5,000 *

10,000 &

-15,000

Total income & Margin

Exciuded from analysis of
cost information due to
isswes of dote occuracy
(n=4)

Pathway total cost, total income to provider (i.e., tariff and) margin by patient for
pathway (Model 2)

W W Total cost

25,000

20,000

15,000

10,000

5,000

0

. *

-5,000
-10,000

-15,000

Totalincome & Margin

Exciuded from analysis of cost information due to issues of doto
occuracty{n=11)

Figure 4 Pathway total cost to provider, total income to provider (ie, tariff) and margin by patient.

IPU. Outcome assessment for this pathway is already
recommended with well-established and universally
documented outcome tools. Cost analysis of a linear
standardised pathway is more predictable independent
of economic evaluation methodology. This study has
demonstrated that a well-designed, standardised, multi-
disciplinary approach (as evident in model 2) gener-
ated equivalent clinical outcomes to the traditional care
model. The multidisciplinary approach provides patients
with good care in a standardised and timely manner. This

Table 2 Reimbursement, cost and margin

Model 1 Model 2
Reimbursement
Average £8593 £7600
Range £11896-£5583 £11438-£6590
Cost
Average £8755 £7557
Range £22000-£2677 £11896-£3000
Margin
Average -£162 £43
Range £5007 to —-£10816 £3734 to —£2966
Margin (% of cost) -1.8 0.6

designed approach offers lower costs and subsequently
better margin generation. This is important as generation
of a positive margin remains important to support long-
term service viability and stability.

Clinical outcomes
Both models delivered similar improvements in clin-
ical outcomes. This was true when measured using the
existing validated and wuniversally collected PROMs
(EQ-5D-5L, EQ-VAS and OHS), as well as when scores
were rearranged into the three patient-centred outcome
domains (pain, function and an assessment of psycholog-
ical and secondary health markers). Providing patients
with a holistic and meaningful decision-making tool for
their treatment options is part of good clinical practice,”!
and studies have shown quality decision aids do affect the
proportion of patients going forward with joint replace-
ment surgery.”” Variance in our PROM data sets was
noted, emphasising the point that the care that is deliv-
ered does not always result in positive outcomes. Harm
is a potential outcome of any intervention.” ** Arguably
what is more important than the absolute values is the
percentage change that can be expected for an individual
regarding outcomes that resonate with their expectations.
Hierarchies of outcomes regarding survival, degree
of recovery, its process, health sustainability and disease
recurrence are separate phases of care which broadly

Gabriel L, et al. BMJ Open Quality 2019;8:6000549. doi:10.1136/bmjog-2018-000549
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A Change in EQ-5D before and after surgery (6 month follow-up) and total costs split by
patient for Model 1 (black) and Model 2 (grey) (n=35)
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Figure 5 Value calculator. EQ-5D, EuroQol-5D; EQ-VAS, EuroQol-Visual Analogue Scale.
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correspond to each other in a time-dependent manner’
(online supplementary appendix 2). The VBHC agenda
assesses relevant patient-related outcomes at each level of
the hierarchy. This was done using the standard data set
mandated by NHS England.*® While these validated,
widely accepted and easy-to-record outcome measures
have formed the standard for outcome reporting for
THR in the NHS, they are not easily interpretable for the
patient. The VBHC agenda asserts that outcomes should
have meaning to patients and carers and be measured
over the whole pathway of care. This requires the data to
be reformatted into a patient-centred prism to facilitate
meaningful interpretation. The methodology used in this
study is novel in that respect, and while intuitively sensible
requires further evaluation. Itis important to consider the
inadvertent and potential unknown impacts of combining
independent validated measures into compound scores.
Consequences of such an approach include issues
relating to question weighting, rescaling and reliability of
the subsequent outcome measure, and how this affects
value measurement.”” *® Further work is being conducted
to review how patients perceive the validity of the refor-
matted outcome scores in terms of how they weight the
importance of the outcomes measured and what other
outcomes they view as significant. However the questions
asked in this study are universally accepted ones, and the
data are easily returned to traditional formats. Such novel
approaches are gaining increased but judicious support.”’

Importantly, the measures assessed are universally
requested for collection by the NHS. The collection of
these PROMs forms part of the tariff generation of hip
replacement in the form of best practice tariff. Conse-
quently, the methodology used to evaluate outcomes
in a patient-centred manner did not introduce any new
elements and could be easily applied by any trust under-
taking such data collection.

Economic evaluation

Inaccurate costing analysis frustrates clinicians and
non-clinicians alike and can impede the delivery of stable
and solvent clinical services. Accurate economic clinical
costing is a patient-centred issue. Assessment of cost can
be achieved in many ways. The VBHC agenda suggests
time-driven activity-based costing (TDABC) as the meth-
odology to most accurately measure pathway cost.”
Currently the NHS does not routinely use TDABC as its
economic evaluation process but rather uses PLICS.*®
PLICS was promoted by the Department of Health as a
patient-based bottom-up costing approach. It replaced
previous top-down models that often employed service-
level aggregates. PLICS uses elements of an activity-based
costing modelling and apportions direct and indirect
individual patient-level costs by the actual resources used.
However, PLICS models continue to use cost pool allo-
cation techniques when estimating different materiality
by quality scores. Pooled costs are not patient-specific
and can inadvertently become a significant driver to the
cost matrix.”* * The TDABC model also incorporates

activity-based costing but using a time-driven approach.®
TDABC suggests measurement of two main factors: first,
the cost per minute of each process within the pathway,
and the second the specific time devoted to the activities
themselves. The cost of a fixed event is the product of the
cost of the activity per minute and the number of minutes
it occurs for. The total pathway cost is the sum of each
fixed point on the pathway. To that end accurate pathway
mapping is an essential prerequisite for TDABC. In this
study, model 2 had been designed to deliver maximum
clinical benefit while using each clinician (ESP or ortho-
paedic surgeon) at the top of their respective licence. This
proved more cost-effective while having no detriment to
clinical outcomes. Despite this, when worked out in terms
of margin generation, both pathways failed to consistently
deliver a significant positive margin (figure 4). Model 2 on
average generated a modest margin of 0.6% but it lacked
consistency. This relates to the compensation structure.
Income for elective work can be calculated using HRG
tariff reimbursement rates. To add to this financial
complexity, income is frequently provided on the basis of
a block contract. This is where the trust providing care is
not paid on a per-episode basis but rather given a block
of funds to manage all the conditions and patients for a
service line. Such block contracting can divorce interest
between service delivery and clinical outcomes. Similarly,
fee-forservice business models can do the same while
incentivising income-generating interventional proce-
dures. Incorporating outcomes into a bundled business
model approach is a way to reprioritise the delivery of
quality clinical outcomes while improving care standardi-
sation and promoting the design of effective clinical path-
ways.” In comparison with other analyses, the reported
costs in this study are comparable with those recorded
both nationally and internationally.**** Going forward
HRG rates have been recently reduced for those with
comorbidities by 18.25%.* Given that the majority of
patients with hip osteoarthritis have many comorbidities,
the burden on the system is even greater.

Value calculator

Understanding how different pathways compare is useful
when needing to objectively assess and agree on how we
can best deliver healthcare while aligning all the involved
stakeholders. The value calculator in this study describes
a methodology to achieve this. The calculator pictorially
and objectively describes value and compares pathways
that manage the same condition. Crucially the outcomes
assessed are ones that are important to the patient and
are pertinent at an individual level as they measure
change instead of absolute values. Positive change is what
patients and clinicians wish to achieve, and by mapping
this against pathway costs it provides evidence as to why
continuing to fund such care is important. This is of rele-
vance currently given the focus that is on elective care.
Conditions such as hip osteoarthritis and THRs feature
widely on national lists of ‘procedures of limited clinical
value’.** Such lists are concerning when, as demonstrated
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by this study, quality care can have such a positive impact
on a patient’s pain, function and psychological well-being.
Previous high-quality clinical studies have suggested THR
for the management of hip osteoarthritis may be the
‘operation of the century’.* Objective value calculation is
important to verify such claims and highlights the need to
fund pathways and treatments that offer such high value.
If there is an opportunity to support more effective and
efficient pathways for the same condition, the value calcu-
lator can again help mitigate against the subjectivity of
individual preferences. It helps to provide a rationale for
objective pathway redesign and care standardisation with
patient-centred outcomes at the fore.

Lessons learnt

Value calculation can be performed but it remains
challenging for organisations. It requires consider-
able resource and access to NHS PROMs and costing
information. Despite being a high-volume pathway, the
small sample size here reflects these critical issues. Data
capture, even for this small cohort, was time-consuming
and subject to innumerable barriers. Having initially
attained the primary data set, considerable effort was
needed to make constructive use of it. The reasons for
these difficulties were multifactorial. In the midst of
front-line clinical care, data collection may be perceived
as an adjunct to duty and is not always perceived to be
mandatory. No doubt quality suffers accordingly. If data
capture, and specifically outcomes collection, becomes
more relevant to financial remuneration, it may improve
and allow outcomes to be better understood.

The value calculator methodology described also
requires good clinical leadership and relies heavily
on secure relationships between clinicians and those
responsible for managing costing information systems.
The absence of such a collaborative relationship makes
meaningful clinical and economic evaluation very diffi-
cult.** Reimbursement contracts that include outcomes
will stimulate the VBHC approach and promote bundled
pathways that deliver it."® * Accurate economic eval-
uation forms the denominator to the value equation
and considering the merits of TDABC against PLICS
is important going forward.”™ **** This study found the
PLICS data to be challenging, and a significant amount
of work was required to verify its individual components.
PLICS incorporates elements of pooled costing mech-
anisms which inadvertently can distort the calculation
(eg, management and overhead costs). This study was
conducted in a tertiary-level teaching hospital that is also
a major trauma centre. Overhead costs are significant and
PLICS accounting can skew data because of aggregation
and pooling.

We accept that this study has several flaws. These
include the accuracy of the costing data given the limita-
tions of the PLICS methods, a relatively small patient
population and the limited follow-up period. Although
the methodology is broadly generalisable, the cost and
the value of reimbursement will vary over time and

cannot be compared directly. A separate potential flaw to
the study is its dependence on the VBHC framework as
described by Porter and Teisberg’ in order to generate its
methodology. While such frameworks may not be directly
applicable to all conditions and segments, routine ortho-
paedics conditions such as hip osteoarthritis do offer an
opportunity to assess this technique at the coalface of
clinical work and assess potential clinical and patient-cen-
tred benefits.

There is also a need to validate the method used to rear-
range hip PROMs into a patient-centred outcomes set.
The number of questions that comprise the domain for
psychological and secondary health markers is limited,
and future revisions require this to be expanded and
supplemented.

This study has however shown that a standardised MDT
pathway can offer high-value care. Intentionally designed,
linear elective services offer the opportunity to develop
and evaluate VBHC care models. Thought needs to be
given to condition segmentation before commencing.
The multidisciplinary approach described allowed staff to
engage at their highest level of licence, and in doing so
facilitated patients maximising the individual outcomes
they attained. Implementing a VBHC approach will
change the way healthcare is incentivised, and ultimately
has the potential to reinvent the funding structure while
delivering sustainable, equitable and effective healthcare
services.
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