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Abstract

Background: Identifying variation in musculoskeletal service costs requires the use of specific standardized metrics. There
has been a large focus on costing, efficiency, and standardized metrics within the acute musculoskeletal setting, but far
less attention in primary care and community settings. Objectives: To (a) assess the quality of costing methods used
within musculoskeletal economic analyses based primarily in primary and community settings and (b) identify which cost
variables are the key drivers of musculoskeletal health care costs within these settings. Methods: Medline, AMED, EMBASE,
CINAHL, HMIC, BNI, and HBE electronic databases were searched for eligible studies. Two reviewers independently
extracted data and assessed quality of costing methods using an established checklist. Results: Twenty-two studies met the
review inclusion criteria. The majority of studies demonstrated moderate- to high-quality costing methods. Costing issues
included studies failing to fully justify the economic perspective, and not distinguishing between short- and long-run costs.
Highest unit costs were hospital admissions, outpatient visits, and imaging. Highest mean utilization were the following:
general practitioner (GP) visits, outpatient visits, and physiotherapy visits. Highest mean costs per patient were GP visits,
outpatient visits, and physiotherapy visits. Conclusion: This review identified a number of key resource use variables that
are driving musculoskeletal health care costs in the community/primary care setting. High utilization of these resources
(rather than high unit cost) appears to be the predominant factor increasing mean health care costs. There is, however, need
for greater detail with capturing these key cost drivers, to further improve the accuracy of costing information.
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Introduction opportunity.> This was estimated by reviewing all key
resource areas such as clinical staff, pharmacy and medi-
cines, diagnostics and imaging, procurement, back office
functions and estates and facilities.? Identifying variation
requires the use of these specific metrics as outlined in Lord

Musculoskeletal (MSK) conditions account for the third
largest area of NHS program spending (£4.7 billion in 2013-
2014)."? Following Lord Carter’s review for the Department
of Health in 2016, there has been an increased focus on
high-cost procedures and interventions, and on defining,
mapping, and collecting cost data. This focus includes areas
such as elective surgical procedures and MSK trauma admis-
sions.** However, there has been significantly less attention
given to defining costs and collecting widespread compara- ) .
ble MSK cost data in primary and community settings. RoanAna Burgess, Prlmary Care (Fentre Versus Art'hrltls., School
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Carter’s report and there has been a large focus on costing
and efficiency in acute care, leading to clear examples of
unwarranted variation being identified within acute ser-
vices. Hip prostheses, for example, have been shown to
vary in cost from £788 to £1590 across NHS Trusts, with
those buying the most not paying the least.> This work is
developing within the Model Hospital,* a digital informa-
tion service set up to support secondary care providers to
improve productivity and efficiency. The Model Hospital
demonstrates how appropriately applied metrics can allow
for a useful comparison of services and their efficiency.
However, similar economic metrics have not yet been for-
malized or evaluated for MSK primary and community care
in the United Kingdom.

Economic evaluation is “the comparative analysis of
alternative courses of action in terms of both their costs
and consequences.” The objectives of health economic
analyses are to identify, measure, value, and compare
costs and consequences of alternative treatments/path-
ways of care.’ Economic evaluation techniques therefore
provide the framework for capturing costs and outcomes/
benefits of different health interventions.® In this review
economic costing methodology will be explored, with the
aim of identifying the most important cost variables for
making resource use comparisons within primary and
community MSK settings. The quality of costing methods
will also be evaluated to determine the strength of these
findings.

Graves et al” described 12 criteria for specifically assess-
ing the quality of costing methods of economic analyses.
These criteria include, for example, stating and justifying
the perspective, distinguishing between short and long run
costs, and reporting methods for estimating quantities of
resources. Graves et al’ reviewed 45 economic analyses
against the 12 criteria in 2002, and concluded that more
attention should be given to costing methods to ensure the
accuracy of costing estimates.

Mogyorosy and Smith® also reviewed methodological
issues with costing health care services across Europe in
2005 and highlighted the usefulness of defining cost driv-
ers. Cost drivers are variables such as medical visits that
affect costs over a given period of time and can be directly
linked to changes in costs.’ It is important to identify the
most relevant cost drivers for a specific setting as these can
help explain changes or differences in overall costs of care.
It is also sometimes sufficient and necessary to limit data
collection (or costing) to the key cost drivers.!? Activity-
based costing looks to improve the accuracy of cost estima-
tion by using multiple cost drivers.®

Costing within economic analyses will differ dependent
on the perspective, which can include a health perspective
looking at direct costs to health managers, or a societal per-
spective looking at direct and indirect costs, including pro-
ductivity losses.!! In this review, only direct health care

costs will be examined in detail as the review looks to iden-
tify key drivers of MSK health care costs only.

This review aims therefore to evaluate the quality of
costing methods used within MSK economic analyses and
also to identify the most important cost drivers (provider
variables) that could be reported by individual primary care
and community MSK services and used to develop a system
level methodology to broadly cost and compare these ser-
vices. The perspective will be that of a health service per-
spective looking at costs incurred by MSK patients being
predominantly treated in community/primary care, as this is
the area at present where a clear methodology is lacking.

Method

This review followed protocol guidance set out within the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement'? (see Supplement
1 for PRISMA Checklist).

Eligibility Criteria

Inclusion criteria were the following: all types of economic
analyses, economic analysis needed to be the primary focus
of the study and clearly stated from the outset, studies pub-
lished within the past 10 years (January 2008 to May 2018)
in order to ensure applicability of costing approaches,
English language papers only (due to resource limitations
of the review), studies primarily set within community or
primary care health settings to support the focus of the
paper, patient population to include patients undergoing
treatment for most prevalent MSK disorders (back, neck,
shoulder, knee or all MSK conditions,'>'* studies needed to
report disaggregated health care costs, and papers needed to
be published in full within a peer-reviewed journal.

Searches

Medline, AMED, EMBASE, CINAHL, HMIC, BNI, and
HBE electronic databases were searched. Searches were
limited to papers within the past 10 years only to ensure
applicability when looking to review costing methods.
Search terms were grouped into core areas of type of eco-
nomic evaluation such as cost benefit or cost utility,® study
type such as analysis or evaluation, and prevalent MSK
condition such as back, neck, knee, or shoulder.'>'* Searches
were combined using Boolean logic (AND and OR).
Additional gray literature was identified using reference
lists of included articles. Included studies were required to
have a combination of key search terms (Table 1) within the
study title, to ensure studies were focused on economic
evaluation, and not on intervention effectiveness.

The review did not set out to identify every economic
analysis within the field of MSK, but to systematically



Burgess et al

Table I. Search Terms.

Column | (Economic Evaluation

Type) Column 2 (Study Type Required) Column 3 (Musculoskeletal Conditions)
Economic Analysis Musculoskeletal

Cost consequence Evaluation Back

Cost benefit Neck

Cost utility Spinal

Cost-effectiveness Knee

Cost minimization/minimization Shoulder

identify economic analyses within the field of MSK from
community/primary care settings that met the inclusion cri-
teria, using a structured, transparent, and reproducible
search methodology. The full electronic search strategy for
searching the database Medline can be viewed within
Supplement 2.

Selection Criteria

One reviewer (RB) reviewed search results and identified
those based on title and abstract unquestionably excluded
from the review, and those appropriate for full review. The
same reviewer (RB) and a second reviewer (JH) then indepen-
dently read full papers for identified studies and determined
eligibility based on inclusion/exclusion criteria to ensure all
criteria were met for inclusion into the systematic review.

Data Extraction

Data were extracted using an extraction sheet made up of
study descriptors such as author, year, title, objectives, set-
ting, population, study size, perspective, outcomes, cost vari-
ables, cost year, costing sources, and analysis type, for
example, cost-effectiveness analysis (CEA), cost utility anal-
ysis (CUA), cost benefit analysis (CBA), cost consequence
analysis (CCA). This was followed by the 12 quality criteria
described by Graves et al.” Two reviewers independently
extracted data (RB and JH), one reviewer had a clinical MSK
background (RB) and one was a health economist (JH). All
health care costs were extracted and included whether the
cost was for treatment within primary, community or second-
ary care as although the studies were predominantly set
within primary care/community clinics, costs were still borne
by the health care system across all settings (eg, if a patient
was sent for an investigation or consultant opinion).

The focus of the study was restricted to costs and there-
fore outcomes and specific interventions were not reviewed.
Detailed costs were reported and analyzed for the usual
care/control groups only in order to allow for broad com-
parisons of key cost drivers to be made across studies. Due
to the broad focus of the review (including all common
MSK conditions) cost drivers were ranked for each study
rather than being directly compared.

Quality of Costing Methodology

Quality of costing methods within included studies was
evaluated using 12 criteria described by Graves et al’ and
following this guidance organized into 4 predefined catego-
ries; general costing issues (criteria 1-4), methods used to
determine the quantities of resources (criteria 5-7), methods
used to determine the value of resources consumed (criteria
8 and 9), and reporting of data (criteria 10-12).” Quality of
costing methodology within studies was evaluated indepen-
dently by 2 reviewers (RB and JH) and inputted directly
into the extraction sheet. A third reviewer was then avail-
able (ML) if agreement could not be reached.

Results

Search Results

A total of 751 records were identified through electronic
searching of relevant databases. This gave 344 records after
electronic duplicates were removed (see Figure 1 for detail).

Following initial review of titles and abstracts 276 arti-
cles were excluded for failing to meet the eligibility criteria.
Following full review of the remaining 68 articles against
eligibility criteria by the 2 reviewers, 22 studies were suit-
able for inclusion in the review. The main reasons for exclu-
sion were the following: not providing disaggregated costs
to determine patient-level health care costs, not being under-
taken from the right clinical setting, being a secondary anal-
ysis rather than a preplanned economic analysis, being an
abstract only, or being a model or review rather than a pri-
mary study.

The majority of studies were economic analyses con-
ducted alongside randomized controlled trials (n = 21) or
other trial-based analyses (n = 1).'> See Table 2 for charac-
teristics of included studies.

Quality of Costing Methodology in Included
Studies
The results of quality assessment of costing methodology

are summarized in Table 3, following criteria set out by
Graves et al.”
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751 of records identified
through database searching

0 additional records identified
through other sources

344 records after duplicates removed

v

344 records screened
Title and Abstract

276 records
excluded

A\ 4

v

46 articles excluded,

68 articles assessed for
eligibility
Full Text

with reasons including:
»| Studies without
disaggregated healthcare

!

costs (3)
Not primarily community

22 studies included in
qualitative synthesis

or primary care setting or
setting unclear (10)
Secondary analysis of
cost data rather than

planned economic
analysis study (6)

Model rather than primary
economic analysis (9)
Review rather than
primary study (4)
Feasibility study (1)
Protocol (1)

Preventative study (1)

Abstract only (no full text
article) (11).

Figure |. Flowchart of search results.

Costing Criteria

Category I: General Costing Issues (Questions [-4). The
majority of studies stated the economic perspective (Q1) (21
out of 22) with a mixture of health care perspective
(n = 4), societal perspective with disaggregated costs (n = 9),
both health care and societal perspective stated (n = §), and
one with no perspective stated but with disaggregated health
care costs. The majority of studies did not fully justify their
perspective (Q2) but simply stated it within their introduc-
tion or methods (7/22 fully justified stated perspective, and
7/22 partially justified). Studies scored as “partial” for Q2
did not give an explicit statement but gave some form of
justification within the introduction/methods for their
approach such as discussing at length the societal burden of
the MSK condition then adopting a societal perspective. All
studies apart from one study'® (and the study without a

stated perspective'”) gave cost data that satisfied the stated
perspective (Q3).

Category 2: Methods Used to Determine the Quantity of
Resources Used (Questions 5-7). As within the review by
Graves et al,” studies rarely made a distinction between short-
and long-run costs (Q4) (only 1/22 studies'®). Methods for
quantities of resources used by patients (Q5) were largely
based on patient self-report cost diaries either collected
through a questionnaire or through interview that detailed
resource utilization such as clinical visits to GP (general prac-
titioner), practice nurse, physiotherapist, hospital outpatient
appointment, day case and other hospital admissions, A&E
(accidents and emergencies), and prescriptions,'® (21/22
studies used some form of self-report questionnaire). Other
methods included using clinician inputted data'® and extract-
ing data from medical databases.!®* The study by Pinto
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Table 2. Characteristics of Included Studies.

First Author

Group Costs

Study Size (No. Reported for in

(Reference number) Country/Origin Population RCT Setting of Patients)  Analysis Type Analysis
Barton?®? 2009 UK OA knee with high  Yes PC 389 CUA Usual care
BMI (>28 kg/m?)
Bosmans?’ 201 | Netherlands Subacute neck pain  Yes PCand C 146 CUA Usual care
Bultmann?® 2009  Denmark MSK disorder Yes C 19 CBA Usual care
Chuang? 2012 UK Chronic LBP Yes PCand C 313 CEA Usual care
Essex'? 2017 UK Neck pain Yes PC and C 293 CEA, CUA Usual care
Haines®' 2017 Australia Chronic LBP Yes PCand C 112 CEA Usual care
Henchoz?2 2010 Switzerland Chronic LBP Yes PCand C 105 CUA Usual care
Hollinghurst?” 2008 UK Persistent back pain  Yes PCand C 579 CUA Usual care
Hollinghurst'® 2013 UK MSK disorder Yes C 2249 CCA and Usual care
CUA
Jenson'¢ 2017 Denmark LBP Yes PC I1ol CUA Usual care
Jowett?® 2013 UK Shoulder Yes PCand C 232 CUA Usual care
Lamb?2 2010 UK Subacute or chronic Yes PC 701 CUA Usual care
LBP
Lambeek* 2010 Netherlands Chronic LBP Yes PC and SC 134 CUA Usual care
Marra® 2014 Canada Knee OA Yes PC 139 CUA Usual care
McKenna?* 2009 UK Acute shoulder pain  Yes PC 200 CEA, CUA Usual care
Pinto?' 2013 New Zealand  Knee and hip OA Yes PCand C 206 CEA and CUA Usual care
Saha®® 2018 Swedan Neck or back pain  Yes PCand C 352 CEA, CUA Usual care
Smeets** 2009 Netherlands Chronic LBP Yes C 172 CEA, CUA Combined
treatment
van de Roer®® 2008 Netherlands Chronic LBP Yes C 114 CEA and CUA Usual care
Vermeulen* 2013  Netherlands MSK disorder Yes C 163 CEA Usual care
Werner'7 2016 Norway LBP Yes PC 216 CEA Usual care
Whitehurst'® 2015 UK LBP No (cohort PC 922 CUA Usual care
study)

Abbreviations: C, community; RCT, randomized controlled trial; CEA, cost-effectiveness analysis; CBA, cost benefit analysis; CUA, cost utility
analysis; CCS, const consequence analysis; BMI, body mass index; LBP, low back pain; MSK, musculoskeletal; OA, osteoarthritis; PC, primary care; SC,

secondary care.

et al’! used the Osteoarthritis Cost and Consequences Ques-

tionnaire (OCC-Q) to collect cost data from patients, and
then cross-checked this information against national GP and
health information databases. All studies met this criterion.

The majority of studies (20/22) described their methods
for allocating time for human resources (Q6). Included
studies mainly used the national average times for each type
of health care consultation to estimate costs, other studies
split time for group sessions between participants,?>?* and
some were unclear.’’ Methods for allocating prices between
patients (Q7) were also often only clear within intervention
group sessions where the cost was split between patients,?
or through splitting the cost of intervention training,?*
although some studies detailed splitting the cost for shared
capital costs such as staff travel and space provided by the
NHS.?

Category 3: Methods Used to Determine the Value of Resources
Consumed (Questions 8 and 9). The majority of studies

(19/22) gave methods for the estimation of prices, unit
costs, or charges (QS8), with most studies counting all
resource inputs for each patient such as visits to the GP or
physiotherapist, and multiplying each by the unit cost to
provide the direct cost for each group of patients and then
calculating the mean resource cost per patient. Published
estimates of unit costs were used by the majority of studies,
including, for example, UK NHS Reference Costs and Unit
Costs of Health and Social Care publications by Curtis and
Burns® for secondary care and primary care costs respectiv
ely,!>18:19.26-28 the Danish National Health Insurance Service
Register (primary care), Danish National Patient Register
(secondary care) and Danish National Prescription Registry
(medication),'® the Dutch Guidelines or Dutch Central
Organisation for Healthcare Charges (primary and second-
ary care costs) or the Royal Dutch Society of Pharmacy
(medication),?®3° or private practice charges.’’*! Lamb
et al?? stated that intervention costs were estimated using
in-trial analysis but did not give reference to the full costing
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methods. All studies used more than just hospital charges to
calculate costs (Q9), including, for example, medication
costs in addition to hospital charges***' or using a variety of
costing resources.

Category 4: Reporting of Data (Questions [0-12). The major-
ity of studies reported the year cost data were collected
(Q10), with only 3 studies omitting this level of detail.!*3032
The base cost year was also reported for most studies (Q11)
with this information not present in only 1 study.’? Adjust-
ments for costs made in different time periods (Q12) were
frequently not necessary due to the majority of studies being
run over a 12 month period and therefore not needing to
discount for different time periods, with the exception of
Barton et al** who discounted at a rate of 3.5%. The major-
ity of other studies stated adjusting prices for inflation to
match base cost year,!>16:1821.2234

Cost Drivers

Detail of cost drivers extracted across studies included;
highest resource unit cost, highest resource utilization, and
highest mean resource cost per patient, where available.
There was minimal detail however within some studies; for
example, Barton et al** had a key cost driver of “visit costs”
but this was not broken down between different types of
clinicians. In contrast, detailed visit costs were broken
down and provided in the study by Hollinghurst et al,'® pro-
viding detail of; hospital care/A&E visit costs, GP home
visit costs, GP surgery visit costs, GP out-of-hours costs, GP
telephone consultation costs, district nurse home visit costs,
practice nurse consultation costs, practice nurse telephone
consultation costs, and health care assistant/phlebotomist
costs.

Unit Costs. The highest unit costs were consistently found
to be outpatient visits/medical specialist visits, hospital
admissions (day case and hospital stay), and imaging (mag-
netic resonance imaging [MRI], computed tomography
[CT]). This demonstrates that the secondary care costs
make up the highest unit costs within MSK health care (see
Table 4 for further detail and drivers).

Resource Utilization. The highest resource utilization across
studies was found to be; primary care visits to the GP, out-
patient/medical specialist visits, and physiotherapy visits
(see Table 5 for further detail and drivers).

Mean Resource Use Cost per Patient. Thirteen studies gave
data on the mean resource use cost per patient allowing for
analysis of key drivers of costs within studies. Analysis of
these studies shows that important drivers of MSK health
care costs (starting with highest costs) were the following:
primary care visits to the GP, outpatient/medical specialist

visits, and physiotherapy visits. This demonstrates that pre-
dominantly high levels of utilization of key resources were
driving cost, with the top 3 drivers exactly matching those
for highest utilization (see Table 6a; this table is available
with costs converted/inflated to GDP 2018 within Supple-
ment 3 as Table 6b). Converted costs, however, need to be
viewed with caution due to the significant heterogeneity
between studies including heterogeneity in MSK conditions
treated, health systems, time horizons, and costing methods.
Costs therefore cannot be directly compared and have
instead been ranked within individual studies in order to
identify the highest cost drivers.

Discussion

This review captured MSK economic analyses across a
number of varied health systems/nations, including the
United Kingdom, the Netherlands, Denmark, Norway,
Switzerland, Sweden, Italy, the United States, Canada,
Australia, and New Zealand, and focused on trials provid-
ing treatment primarily within primary and community
health care settings.

Quality of Costing Methods

Only one study'® satisfied all of the costing criteria reported
by Graves et al.” The lowest conforming study satisfied 7 of
the 12 costing criteria (58%),'” which could imply errors in
costing methods.” In all, 14/22 (64%) of studies, however,
satisfied at least 10 or more criteria.

In the review by Graves et al” in 2002, only 2 out of the
12 costing quality questions (Q5 and Q8) were satisfied by
more than 67% of included articles. In this review 10 of the
12 questions (all except Q2 and Q4) were satisfied by more
than 77% of included articles.

The quality assessment of costing methods within this
review demonstrates that more attention still needs to be
given to the costing methods used to estimate individual
patient costs with particular attention needed to clarify
short- and long run-costs and to fully justify the chosen per-
spective. There appears, however, to have been a significant
improvement with costing within economic analyses when
these results are compared with the previous similar review
of 45 economic analyses by Graves et al” in 2002.

Key Cost Drivers

The highest resource unit costs were secondary care—based
costs, in contrast to the highest resource utilization, which
included primary, community, and secondary health care
drivers, such as GP visits, physiotherapy visits, outpatient/
medical specialist visits, and prescriptions. When these were
evaluated together to give the mean resource use cost per
patient, the same cost drivers for utilization were driving



‘dnoJg @dua.aa./a.ed [BNSN/|0.JIU0D

10} pariodad 3usned uad 51500 Ues) "9|qeaedWOod A[399.Ip 10U DU SIBIA 3SOD OS PUB SDIDUDLIND JUBISYIP Ul 9B SISO "SIIPNIS T ISEI| I8 UIYIIM SISO 3IUN 4 dO3 SY3 UIYIIM 49M ABU3 I 9]qEI SIY3 UIY3IM PIPN|DUL AJUO SIDALIP 350D,
sidessys [enuew ‘| | sidessys [ea1sAyd ‘| 4 ‘AydeaSowol paandwod ‘] D ‘Buidew sdurUOSa. d1USRW ‘Y| Louonnded [eususd ‘(4o [SUONRBIASIQQY

S2IPMIS UIYIIM $350 jun do3 (Yaunoy/paiy3) Z IXeN [

S9IPNIS UIYIIM S350 Jjun (puodaspsay) 7 do] [

1 € € 4 € { doa u 3o

€ 9 ] 14 14
00l i1 8¢ 1€ Buiig 7 S 10T 3sINY3UYAA
s 8 sns 910T JousaAA
(44 800C soJng €107 UsINBWISA
144 ¥'0C ¥00T so.n3 800T 190y 9p ueA
(44 £00T soung 6007 S192WS

I €10z soung 810T Byes

Ly 9 600T Buliag 7 €10C owd

0L SL°0T 9002-500T suleg 7 600T BUUSZPIW

- 7- o v 600 ueipeue) § b10T eiew

| 9l £00T Bujers 7 0107 e2qure]

010T que]

€107 39mof

s10t soJn3 £10€ uosud[

L@ oot Supeag 3 £10Z 3sunyBulioH

Eaa sz 19 ¥t 5002 Bupas 7 800z 3sanyBulion

010T zoyausH

£10T saurey

13 €10T-T10T Buig 7 L£10T xess3

SS l . i4 14 6007-800¢ Builue8 7 710z 3uenyd

6007 uuewn|ng

S0 ussL 9995 e $00C soung 1107 suewsog

600¢ uoieg

(LIW/3standundnoy 1D W uolssiwpy (sheq) Erava USIA uepisAyd 1s130joyd4sy yredoaaso do Je9 | 350D Aouaaind Joyany 3sJi4
/1d) 49430 d3eALd [eaidsop Aeag [endsoH eneding  yapesH [euonednang J401eadoay>

91BAL] SuiBew aJe)) AJepuodag Aunwwo? pue ased) Asewlid

+'$350D 31U 359YSIH “p d|qeL



uaned uad asn 92unosaJ ueaw aJe sanjeA ‘dno.d 9dus.I9).1/a.0B [BNsN/|0.13u0d o) palloda. uonezi|in “ApnIs | ISES| 3B UIYIIM SUONEZI|IIN UeaW { dO3 93 UIYIIM D19M ASY3 Ji 9|qe) SIY3 UIYIIM PIPN|IUI AJUO SISALIP 3SOD),
“aauopnoeud [eusual ‘g0 {euoissajoud aued yaeay ‘gHH SuoneIARIqqY

saIpnas uiyam uonezynn ueaw do (Ynoy/paiya) T XN [

SIPN3S UIYIIM UoneZI|IIN uBsW (puodas/isay) 7 doj |

y doa ui ;a0
S10T 3sINYa2YAA
9107 JBUJIIAA

€107 US|NdWLIDA

8007 490y 9p UBA
600¢ Ss39dWS
810C BYyes

€10T ould

600T BUUSZP
Y10 Bliep

I 90 60 90 0107 Je2qureT
900 I €80 870 170 600 1o 0107 qure]
£00 970 I £107 1omo|

/107 uosua|
I ' - -

(4N

€102 3sanyBugjjon
800 3sInysuljjoH
010T ZoydusH

£10T saurey
¥10 LL0 90°I £10T X553
10T 8uenyd
€ 1T 99 69 600C uueunng
S0°0 €00 S00 110¢ suewsog
dDOH J8Y1O  synsuoD)  suonedipaly  suonednsaAu| |y Aey-X USIA aue) 1180joydhsy  dDH  Adessyy  asidessyrorsdAyg asnN do Joyany 1sJi4
91'AL] 91BAL] uondiiosaug weneding  Atewiid YO  [enuely ChIbRlEN|
v
91eALd uonedIpaly suonesdnsau|/Suidew) aJse) Aunwwo?) pue aJqed) Asewld

Asepuodag

[03U0D /2D [BNS UIYIAA UOREZI|NN

< UonezInM 1s9Y3IH *g d|qe L



*dno.8 93ua.99./|0.13U0d /2B [eNsN 10 paliodad $3S0D UBS| APNIs | ISES| 3B UIYIIM SISOD UBdW { dO3 SY3 UIYIIM D19M ASY3 JI 9|qEI SIYI UIYIM PIPN|IUI AJUO SISALIP 3SOD),
“3uiBew 9duUBUOSA. d13BUSRW ‘Y| ‘[RUOISSDj0.d BB YajeaY ‘dDH ‘Adedsys asiduexe ¢] 3 ‘deuonnde.d [eIsuss ‘do) [suoielARIqqy

S2IPNIS UIYIIM $3SOD UraL do3 (Y3INoy/piya) T XN [

SSIPN3S UIY3IM $3SOD UBSW (puUodasyasay) 7 do| |

4 € ¥ | 1 € | | | | 6 11  doy ur je30).

I zel 90T 69€ €591 3 €107 3SNYPUYM

910T BUIBAA

€€s 8'6€ I S91 18 soung €107 UsNaWIsA

I 9 9 soung 8007 190y dp UeA

S6'6T £15°0T soung 6007 S322WS

el son3 Broz s

€10C ould

7 600T BUUSHP

741 I SYIT €601 (veD) § ¥10T &gy

7 010T >192quue]

010 queT

L1991 ¥S'C I'L11 K €107 1omo[

I Ll €9C 24 so.ang /107 uosus|

S9°691 86 S€0 €011 7 8007 3sny3ujjoH

L10T sauleH

90T Cvess s e 06 isor  [goEEl v £107 x9553

710z 8uenyd

600C uueun|ng

600T uoreg

SpIy dDH aupIpaly NN Aey-x  uoissiwpy ase) A dDH  93essely/13/ounipaly  3si8ojoydhsd  Adessy]  AdeasyroisAyq do Aduaaand Joyany Isai4

puswdinby FElTiYe) uonduisaug |endsoH keq Aeag  qusneding IO Aseauswajdwor |enuepy
91BAL [endsoy
91eALY uonesIpal suonesdnsaAu| aJe) AJepuodag Aunwwo?) pue ased) Asewliyd
/3uiBew|

jusned Jad 3503 uealy

2SIUdNe  Jad s1s0D) uesy 1say3iH B9 3|qe |

10



Burgess et al

mean resource use costs per patient, showing that the high
level of utilization rather than the initial unit cost seems to be
the predominant factor in driving mean costs within MSK
health care in this setting (see Tables 4-6). These findings
therefore support a shift in focus for those commissioning
and evaluating MSK services, from high-cost procedures
(such as surgical interventions and inpatient stays) within
MSK health care (largely at a secondary care level) to high
utilization of key resources such as GP visits and physio-
therapy visits within primary care and community settings,
with further scrutiny of the cost-effectiveness of the entire
pathway of MSK health care provision.

We summarized the key drivers of MSK health care
costs within an international context, and found that the
highest mean costs across studies (in order) were for: GP
visits, physiotherapy visits, outpatient medical specialist
visits, prescription medication, and Hospital Admissions
(day case and elective stay grouped together). These 5
drivers captured over 70% of the costs in the majority of
studies with fully disaggregated costs (7/11 studies).
Recommendations from the review would be to collect
detailed costs for the above key drivers particularly with
regard to GP, physiotherapy, and outpatient visits, which
formed over 50% of the costs across the majority of stud-
ies (8/11 of those with fully disaggregated costs; these 3
drivers alone captured over 75% of costs in 2 recent stud-
ies.!®% This detail might include capturing standard treat-
ment times within clinics (such as 30- or 45-minute
physiotherapy consultations) and grade of treating clini-
cian (basic grade or advanced level) in order to further
improve the accuracy of costing for the most important
cost drivers. Hollingsworth et al'® was the only study to
detail the treating clinician grade to further improve the
accuracy of their costing calculation and overall provides a
useful exemplar of high-quality costing methods within
community MSK health care. Grieve et al*® supports this
individualized approach, highlighting that cost-effective-
ness analyses using average unit costs can report inaccu-
rate incremental costs. Clearly, some studies were restricted
by the research costs and practicalities of collecting this
level of data, however, capturing this detail would improve
the accuracy of costing information in this setting as these
are key cost drivers that are not standardized across MSK
services, as was too often assumed. This is particularly rel-
evant as significant system changes are made within MSK
health care such as the introduction of first contact practi-
tioners (FCP) in the United Kingdom, where GPs are being
replaced in certain areas by advanced MSK physiothera-
pists to assess and manage MSK patients in primary care.’’
Using a standardized mean unit cost for the physiotherapist
contact in these instances would not take into account the
seniority of clinicians used or the differing consultation
times allocated, and could therefore lead to inaccurate
evaluations of cost.

Additional costs that are useful to collect dependent on
the perspective of the economic review are; private health
care professional costs (such as private physiotherapy, acu-
puncture, osteopathy), equipment (including patient aids,
orthotics, etc) and imaging costs (MRI/X-ray were the most
important of these).

Limitations of the Review

Limitations of this review were that not all MSK economic
analyses were included within the review, which means that
our results cannot be generalized to all MSK economic
analyses. Non-English studies were also not included due to
the resource limits of this review. Only direct health care
costs were reviewed, future studies incorporating additional
societal costs would be useful to further inform population
level health systems. This study was a broad review of
MSK economic analyses and due to this breadth, there was
a large amount of heterogeneity between studies. This
means that caution needs to be applied when looking to
make direct comparisons between studies. Future research
in this area focusing on one health system or one condition
would allow for a more detailed and in-depth analysis of
direct costs. Further review of other sources of activity/
spend data alongside prospective studies evaluating the cost
drivers identified within this review in primary/community
MSK services would also be useful to further explore and
validate findings.

Conclusion

This review provides a detailed overview of the quality of
costing methods used within MSK economic analyses
and has identified key drivers of MSK health care costs
for patients accessing treatment in community and pri-
mary care settings. The quality and accuracy of costing
data in this setting need more attention around capturing
the grade of treating clinicians and specific consultation
length for clinical visits to more accurately determine true
patient-level costs as these factors were key cost drivers.
If this information was collected in a standardized, accu-
rate, and consistent manner, it could form a useful part of
a standardized MSK data set (alongside key metrics mea-
suring treatment outcome/performance) and help develop
future benchmarking capabilities within these settings
supporting national data evaluations and informing health
care policy (such as NHS RightCare in the UK setting).®
Such an approach would also support a future direction
toward value-based care (health outcomes achieved per
monetary unit spent) which looks to achieve good out-
comes in the most efficient way,*” helping form a system
level framework for restructuring health care delivery for
the future.



12

Journal of Primary Care & Community Health

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: RB
is supported by SWBH Your Trust Charity.

ORCID iD

Roanna Burgess

https://orcid.org/0000-0001-5862-5845

Supplemental Material

Supplemental material for this article is available online.

References

1.

NHS England. CCG Programme Budgeting Benchmarking
Tool 2013/14. https://www.england.nhs.uk/prog-budgeting/.
Published 2014. Accessed June 24, 2019.

. Versus Arthritis. State of Musculoskeletal Health 2018: arthri-

tis and other musculoskeletal conditions in numbers. https://
www.arthritisresearchuk.org/arthritis-information/data-and-
statistics/state-of-musculoskeletal-health.aspx. Published
2018. Accessed June 24, 2019.

. Carter. Operational productivity and performance in English

NHS acute hospitals: unwarranted variations. An independent
report for the Department of Health by Lord Carter of Coles.
https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment data/file/499229/Operational
productivity A.pdf. Published 2016. Accessed June 24, 2019.

. NHS Improvement. Introduction to the Model Hospital

Prototype Portal. https://improvement.nhs.uk/resources/
model-hospital/. Published 2016. Accessed June 24, 2019.

. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL,

Torrance GW. Methods for the Economic Evaluation of
Health Care Programmes. 4th ed. Oxford, England: Oxford
University Press; 2015.

. Charles J, Edwards RT. 4 Guide to Health Economics for Those

Working in Public Health: A Concise Desktop Handbook.
https://cheme.bangor.ac.uk/documents/guide-handbook-en.
pdf. Published 2016. Accessed November 24, 2019.

. Graves N, Walker D, Raine R, Hutchings A, Roberts JA. Cost

data for individual patients included in clinical studies: no
amount of statistical analysis can compensate for inadequate
costing methods. Health Econ. 2002;11:735-739.

. Mogyorosy Z, Smith P. The main methodological issues in

costing health care services: a literature review. https://www.
york.ac.uk/media/che/documents/papers/researchpapers/rp7
Methodological issues in_costing health care services.pdf.
Published 2005. Accessed November 24, 2019.

. Horngren CT, Foster G, Datar SM, Rajan MV, Ittner CM.

Cost Accounting: A Managerial Emphasis. Upper Saddle
River, NJ: Prentice Hall; 2003.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Johnston K, Buxton MJ, Jones DR, et al. Collecting resource
use data for costing in clinical trial. In: Stevens A, Abrams
K, Brazier J, Fitzpatrick R, Lilford R, eds. The Advanced
Handbook of Methods in Evidence Based Healthcare.
London, England: Sage; 2001:215-230.

Jackson D. Health economics made easy. http://epubs.sur-
rey.ac.uk/id/eprint/817991. Published January 31, 2012.
Accessed December 24, 2019.

Moher D, Shamseer L, Clarke M, et al. Preferred report-
ing items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015;4:1.

Urwin M, Symmons D, Allison T, et al. Estimating the
burden of musculoskeletal disorders in the community: the
comparative prevalence of symptoms at different anatomical
sites, and the relation to social deprivation. Ann Rheum Dis.
1998;57:649-655.

Jordan KP, Kadam UT, Hayward R, Porcheret M, Young C,
Croft P. Annual consultation prevalence of regional muscu-
loskeletal problems in primary care: an observational study.
BMC Musculoskelet Disord. 2010;11:144.

Whitehurst DG, Bryan S, Lewis M, Hay EM, Mullis R, Foster
NE. Implementing stratified primary care management for
low back pain: cost-utility analysis alongside a prospective,
population-based, sequential comparison study. Spine (Phila
Pa 1976). 2015;40:405-414.

Jensen CE, Riis A, Petersen KD, Jensen MB, Pedersen KM.
Economicevaluationofanimplementationstrategy forthe man-
agement of low back pain in general practice. Pain. 2017;158:
891-899.

Werner EL, Storheim K, Lochting I, Wisleff T, Grotle M.
Cognitive patient education for low back pain in primary care:
a cluster randomized controlled trial and cost-effectiveness
analysis. Spine (Phila Pa 1976). 2016;41:455-462.
Hollinghurst S, Coast J, Busby J, et al. A pragmatic ran-
domised controlled trial of “PhysioDirect” telephone assess-
ment and advice services for patients with musculoskeletal
problems: economic evaluation. BMJ Open. 2013;3:¢003406.
Essex H, Parrott S, Atkin K, et al. An economic evaluation
of Alexander Technique lessons or acupuncture sessions for
patients with chronic neck pain: a randomized trial (ATLAS).
PLoS One. 2017;12:¢0178918.

Biiltmann U, Sherson D, Olsen J, Hansen CL, Lund T,
Kilsgaard J. Coordinated and tailored work rehabilitation: a
randomized controlled trial with economic evaluation under-
taken with workers on sick leave due to musculoskeletal dis-
orders. J Occup Rehabil. 2009;19:81-93.

Pinto D, Robertson MC, Abbott JH, Hansen P, Campbell AJ;
MOA Trial Team. Manual therapy, exercise therapy, or both,
in addition to usual care, for osteoarthritis of the hip or knee.
2: economic evaluation alongside a randomized controlled
trial. Osteoarthritis Cartilage. 2013;21:1504-1513.

Lamb SE, Hansen Z, Lall R, et al. Group cognitive behav-
ioural treatment for low-back pain in primary care: a ran-
domised controlled trial and cost-effectiveness analysis.
Lancet. 2010;375:916-923.

Smeets RJ, Severens JL, Beelen S, Vlaeyen JW, Knottnerus JA.
More is not always better: cost-effectiveness analysis of combined,


https://orcid.org/0000-0001-5862-5845
https://www.england.nhs.uk/prog-budgeting/
https://www.arthritisresearchuk.org/arthritis-information/data-and-statistics/state-of-musculoskeletal-health.aspx
https://www.arthritisresearchuk.org/arthritis-information/data-and-statistics/state-of-musculoskeletal-health.aspx
https://www.arthritisresearchuk.org/arthritis-information/data-and-statistics/state-of-musculoskeletal-health.aspx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/499229/Operational_productivity_A.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/499229/Operational_productivity_A.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/499229/Operational_productivity_A.pdf
https://cheme.bangor.ac.uk/documents/guide-handbook-en.pdf
https://cheme.bangor.ac.uk/documents/guide-handbook-en.pdf
https://www.york.ac.uk/media/che/documents/papers/researchpapers/rp7_Methodological_issues_in_costing_health_care_services.pdf
https://www.york.ac.uk/media/che/documents/papers/researchpapers/rp7_Methodological_issues_in_costing_health_care_services.pdf
https://www.york.ac.uk/media/che/documents/papers/researchpapers/rp7_Methodological_issues_in_costing_health_care_services.pdf
http://epubs.surrey.ac.uk/id/eprint/817991
http://epubs.surrey.ac.uk/id/eprint/817991

Burgess et al

13

24.

25.

26.

27.

28.

29.

30.

31.

32.

single behavioral and single physical rehabilitation programs for
chronic low back pain. Eur J Pain. 2009;13:71-81.

McKenna C, Bojke L, Manca A, et al. Shoulder acute pain
in primary health care: is retraining GPs effective? The
SAPPHIRE randomized trial: a cost-effectiveness analysis.
Rheumatology (Oxford). 2009;48:558-563.

Curtis LA, Burns A. Unit Costs of Health and Social Care
2017. https://kar.kent.ac.uk/id/eprint/65559. Published 2017.
Accessed June 24, 2019.

Chuang LH, Soares MO, Tilbrook H, et al. A pragmatic mul-
ticentered randomized controlled trial of yoga for chronic
low back pain: economic evaluation. Spine (Phila Pa).
2012;37:1593-1601.

Hollinghurst S, Sharp D, Ballard K, et al. Randomised con-
trolled trial of Alexander technique lessons, exercise, and
massage (ATEAM) for chronic and recurrent back pain: eco-
nomic evaluation. BM.J. 2008;337:a2656.

Jowett S, Crawshaw DP, Helliwell PS, Hensor EM, Hay EM,
Conaghan PG. Cost-effectiveness of exercise therapy after
corticosteroid injection for moderate to severe shoulder pain
due to subacromial impingement syndrome: a trial-based
analysis. Rheumatology (Oxford). 2013;52:1485-1491.
Bosmans JE, Pool JJ, de Vet HC, van Tulder MW, Ostelo
RW. Is behavioral graded activity cost-effective in compari-
son with manual therapy for patients with subacute neck pain?
An economic evaluation alongside a randomized clinical trial.
Spine (Phila Pa 1976).2011;36:E1179-E1186.

van der Roer N, van Tulder M, van Mechelen W, de Vet
H. Economic evaluation of an intensive group training pro-
tocol compared with usual care physiotherapy in patients
with chronic low back pain. Spine (Phila Pa 1976). 2008;33:
445-451.

Haines T, Bowles KA. Cost-effectiveness of using a motion-
sensor biofeedback treatment approach for the management
of sub-acute or chronic low back pain: economic evaluation
alongside a randomised trial. BMC Musculoskelet Disord.
2017;18:18.

Henchoz Y, Pinget C, Wasserfallen JB, et al. Cost-utility
analysis of a three-month exercise programme vs usual care

33.

34.

35.

36.

37.

38.

39.

40.

41.

following multidisciplinary rehabilitation for chronic low
back pain. J Rehabil Med. 2010;42:846-852.

Barton GR, Sach TH, Jenkinson C, Doherty M, Avery Al,
Muir KR. Lifestyle interventions for knee pain in overweight
and obese adults aged= 45: economic evaluation of ran-
domised controlled trial. BMJ. 2009;339:b2273.

Marra CA, Grubisic M, Cibere J, et al. Cost-utility analysis
of a multidisciplinary strategy to manage osteoarthritis of the
knee: economic evaluation of a cluster randomized controlled
trial study. Arthritis Care Res (Hoboken). 2014;66:810-816.
Saha S, Grahn B, Gerdtham UG, Stigmar K, Holmberg S,
Jarl J. Structured physiotherapy including a work place inter-
vention for patients with neck and/or back pain in primary
care: an economic evaluation. Eur J Health Econ. 2019;20:
317-327.

Grieve R, Cairns J, Thompson SG. Improving costing meth-
ods in multicentre economic evaluation: the use of multiple
imputation for unit costs. Health Econ. 2010;19:939-954.
NHS England and NHS Improvement. Elective care high
impactinterventions: first contact practitioner for MSK services
https://www.england.nhs.uk/wp-content/uploads/2019/05/
elective-care-high-impact-interventions-first-contact-practi-
tioner-msk-services-specification.pdf. Published May 2019.
Accessed November 25, 2019.

National Health Service. What is NHS RightCare? https://
www.england.nhs.uk/rightcare/what-is-nhs-rightcare/.
Accessed November 25, 2019.

Porter ME. A strategy for health care reform—toward a
value-based system. N Engl J Med. 2009;361:109-112.
Lambeek LC, Bosmans JE, Van Royen BJ, Van Tulder MW,
Van Mechelen W, Anema JR. Effect of integrated care for
sick listed patients with chronic low back pain: economic
evaluation alongside a randomised controlled trial. BMJ.
2010;341:c6414.

Vermeulen SJ, Heymans MW, Anema JR, Schellart AJ, van
Mechelen W, van der Beek AJ. Economic evaluation of a par-
ticipatory return-to-work intervention for temporary agency
and unemployed workers sick-listed due to musculoskeletal
disorders. Scand J Work Environ Health. 2013;39:46-56.


https://kar.kent.ac.uk/id/eprint/65559
https://www.england.nhs.uk/wp-content/uploads/2019/05/elective-care-high-impact-interventions-first-contact-practitioner-msk-services-specification.pdf
https://www.england.nhs.uk/wp-content/uploads/2019/05/elective-care-high-impact-interventions-first-contact-practitioner-msk-services-specification.pdf
https://www.england.nhs.uk/wp-content/uploads/2019/05/elective-care-high-impact-interventions-first-contact-practitioner-msk-services-specification.pdf
https://www.england.nhs.uk/rightcare/what-is-nhs-rightcare/
https://www.england.nhs.uk/rightcare/what-is-nhs-rightcare/

