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SUMMARY

Introduction Back pain imposes substantial individual and societal costs, and with an aging
population and an increasing number of older people with back pain, these costs are likely to
increase in the years to come. To improve the use of scarce healthcare resources and reduce
the economic burden on our healthcare systems, it is vital to map healthcare utilization and
related costs and identify modifiable prognostic factors of the high costs related to healthcare
utilization. No such studies have been conducted among a sample of exclusively older people,
although the prevalence of seeking healthcare for back pain increases with age. Furthermore,
to promote comprehensive healthcare economic evaluations, there is a need for valid generic
instruments for measuring productivity costs. Productivity costs often reflect a large part of

total costs related to health and healthcare interventions.

Aims The primary aim of this thesis was to develop new knowledge on the cost of illness due
to back pain among older people, to describe healthcare utilization and estimate associated
costs among older people seeking primary care due to back pain (Paper 1) and to identify
modifiable prognostic factors of high costs related to healthcare utilization (Paper 11). A
secondary aim was to evaluate the measurement properties of the iMTA Productivity Cost
Questionnaire (iPCQ) (Papers Il and 1V).

Methods Papers | and Il were conducted using a cohort study design with one-year of follow-
up. Data from the Back Complaints in the Elders (BACE) consortium in Norway (BACE-N)
and the Netherlands (BACE-D) were used. BACE-N included 452 people aged > 55 years
seeking Norwegian primary care with a new episode of back pain, and BACE-D included 675
people aged > 55 years seeking Dutch primary care with a new episode of back pain. In Paper
I, healthcare utilization and related costs were described for the whole BACE-N sample as
well as for patients with different risk profiles according to the STarT Back Screening Tool
(SBST). In Paper II, potential modifiable prognostic factors of high costs related to healthcare
utilization were identified in BACE-N, and the findings were then replicated in BACE-D. In
Papers 11l and 1V, the content validity, construct validity, criterion validity, and test-retest
reliability of the iPCQ were evaluated in two different Norwegian samples. Paper 11l was a
cross-sectional study, including a test-retest assessment, of 115 patients with musculoskeletal
disorders referred to an outpatient rehabilitation clinic. Paper IV was a cross-sectional study,
including one year of retrospective public registry data on absenteeism, among 144 people

who had been on sick leave for at least four weeks due to musculoskeletal disorders.



Main results and conclusions In Paper I, the one-year mean and median total cost per patient
were estimated at €825 and €364, respectively. The largest cost category was primary care
consultations (56% of total costs). Imaging rate was 34%. A total of 34-45% of patients used
medication, and the most widely used type was paracetamol (27-35% of patients). Patients
with medium and high risk of persistent disabling back pain according to the SBST had a
significantly higher degree of healthcare utilization compared to patients with low risk. In
Paper Il, four modifiable prognostic factors associated with high costs related to healthcare
utilization were identified and replicated: a higher degree of pain severity, disability, and
depression, and a lower degree of physical health-related quality of life. In Paper Ill, the
content validity of the iPCQ was found to be sufficient, construct validity was confirmed, and
test-retest reliability was acceptable. In Paper 1V, self-reported productivity loss by the iPCQ
showed good agreement with public registry data regarding the occurrence and duration of
long-term absenteeism. However, the iPCQ does not cover part-time sick leave and

overestimated the number of days with complete absenteeism with median 17 days.

Implications This thesis provides knowledge that can be used to inform the use of scarce
healthcare resources and reduce the economic burden of back pain on healthcare systems.
Decreasing the use of imaging and paracetamol seem to be important areas for quality
improvement in primary care management of older patients with back pain. In addition, pain
severity, disability, depression, and physical health-related quality of life are potential target
areas for interventions directed towards reducing high costs related to healthcare utilization
among these patients. Moreover, this thesis contributes knowledge useful for conducting
comprehensive health economic evaluations which include productivity costs. The iPCQ can
be recommended as a useful tool for measuring three important components of productivity
costs among people with musculoskeletal disorders: absenteeism, presenteeism, and costs

related to unpaid work.



SAMMENDRAG

Bakgrunn Ryggsmerter medfarer betydelige individuelle og samfunnsmessige kostnader.
Med utgangpunkt i en aldrende befolkning og et gkende antall eldre med ryggsmerter,
forventes disse kostnadene a gke i arene som kommer. For a forbedre bruken av begrensede
helseressurser og redusere den gkonomiske belastningen pa helsevesenet, er det viktig a
kartlegge helsetjenesteforbruk, relaterte kostnader samt a identifisere modifiserbare
prognostiske faktorer for hgye kostnader relatert til helsetjenesteforbruk. Ingen slike studier
har blitt utfert pa et utvalg av utelukkende eldre personer, til tross for at forekomsten av a
soke helsehjelp for ryggsmerter gker med alderen. For & fremme helhetlige helsegkonomiske
vurderinger, er det behov for valide generiske instrumenter som maler
produktivitetskostnader. Produktivitetskostnader reflekterer ofte en stor del av de totale
kostnader knyttet til helse- og helsetiltak.

Formal Det overordnede formalet med denne avhandlingen var a utvikle ny kunnskap om
kostnader relatert til ryggsmerter blant eldre personer; a beskrive helsetjenesteforbruk og
estimere relaterte kostnader blant eldre personer som sgker primarhelsetjeneste pa grunn av
ryggsmerter (artikkel 1) samt & identifisere modifiserbare prognostiske faktorer for hgye
kostnader relatert til helsetjenesteforbruk (artikkel I1). Et sekundzert formal var & evaluere
maleegenskapene til «the iMTA Productivity Cost Questionnaire (iPCQ)» (artiklene 111 og
V).

Metode Artiklene I og Il ble utfert ved bruk av et kohortstudiedesign med ett ars oppfalging.
Data fra «<Back Complaints in the Elders (BACE)» konsortiet i Norge (BACE-N) og
Nederland (BACE-D) ble brukt. BACE-N inkluderte 452 personer i alderen > 55 ar som sgkte
norsk primarhelsetjeneste pa grunn av en ny episode med ryggsmerter. BACE-D inkluderte
675 personer i alderen > 55 ar som sgkte nederlandsk primarhelsetjeneste pa grunn av en ny
episode med ryggsmerter. | artikkel I ble helsetjenesteforbruk og relaterte kostnader beskrevet
for hele BACE-N utvalget og for personer med ulike risikoprofiler i henhold til «the STarT
Back Screening Tool (SBST)». | artikkel Il ble potensielle modifiserbare prognostiske
faktorer for hgye kostnader relatert til helsetjenesteforbruk identifisert i BACE-N, deretter ble
funnene replikert i BACE-D. I artiklene 111 og IV ble innholdsvaliditet, konstruktvaliditet, og
kriterievaliditet samt test-retest reliabilitet av iPCQ evaluert i to forskjellige norske utvalg.
Artikkel 111 var en tverrsnittstudie, med en test-retest-vurdering, av 115 pasienter med

muskel- og skjelettplager henvist til poliklinisk rehabiliteringsklinikk. Artikkel IV var en



tverrsnittstudie, inkludert offentlig registerdata for sykefraveer malt ett ar retrospektivt, av 144

personer som hadde vaert sykemeldt i minst fire uker pa grunn av muskel- og skjelettplager.

Hovedresultater og konklusjoner 1 artikkel | ble ett ars gjennomsnitts- og median
totalkostnad per pasient estimert til henholdsvis €825 og €364. Den storste
kostnadskategorien var primarhelsetjenestekonsultasjoner (56% av totale kostnader).
Bildediagnostikk frekvensen var 34 %. Totalt 34-45% av pasientene brukte medisiner, den
mest brukte typen var paracetamol (27-35 % av pasientene). Pasienter med middels og hgy
risiko for vedvarende funksjonsbegrensende ryggsmerter, ifglge SBST, hadde et signifikant
hayere helsetjenesteforbruk sammenlignet med pasienter med lav risiko. | artikkel Il ble fire
modifiserbare prognostiske faktorer assosiert med hgye kostnader relatert til
helsetjenesteforbruk identifisert og replikert: en hgyere grad av smerteintensitet,
funksjonsbegrensninger og depresjon samt en lavere grad av fysisk helserelatert livskvalitet. |
artikkel 111 ble innholdsvaliditeten til iPCQ funnet & veere tilstrekkelig, konstruktvaliditeten
ble bekreftet, og test-re-test reliabiliteten var akseptabelt. | artikkel 1V viste selvrapportert
produktivitetstap malt med iPCQ godt samsvar med offentlig registerdata for forekomst og
varighet av langtidssykefraveer. Imidlertid dekker ikke iPCQ deltidssykefravaer og

overestimerte antall dager med fullstendig sykefraveer med median 17 dager.

Implikasjoner Denne avhandlingen gir kunnskap som kan brukes til & informere bruken av
knappe helseressurser og redusere den gkonomiske belastningen av ryggsmerter pa
helsevesenet. A redusere bruken av bildediagnostikk og paracetamol ser ut til & vaere viktige
omrader for kvalitetsforbedring i primaerhelsetjenestebehandlingen av eldre pasienter med
ryggsmerter. | tillegg er smerteintensitet, funksjonsbegrensninger, depresjon og fysisk
helserelatert livskvalitet mulige malomrader for intervensjoner rettet mot & redusere hgye
kostnader knyttet til helsetjenesteforbruk blant disse pasienter. Videre gir denne avhandlingen
kunnskap som kan fremme gjennomfaringen av helhetlige helsegkonomiske vurderinger, hvor
produktivitetskostnader er inkludert. Instrumentet iPCQ kan anbefales som et nyttig verktgy
for & male tre viktige komponenter av produktivitetskostnader blant personer med muskel- og

skjelettplager: sykefraveer, sykenarveer og kostnader knyttet til ulgnnet arbeid.
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DEFINITIONS AND MAIN CONCEPTS

Table A2. Definitions and main concepts

Back pain

Bias

Burden of disease

Construct validity

Content validity

Cost of illness studies

Covariate
Criterion validity

Internal consistency
Prognostic factor

Reliability

Validity

A symptom defined by the location of pain, typically between the lower rib margins and the inferior
gluteal folds [1]

A difference (deviation) in a particular direction (systematic) between the results of a study (parameter
estimate) and what happens in real life (population value) [2]

The total, cumulative consequences of a defined disease with respect to disability and premature
mortality [3]

The degree to which the scores of a measurement instrument are consistent with hypotheses based on
the assumption that the measurement instrument validly measures the construct to be measured.
Aspects of measurement property: Structural validity: the degree to which the scores of a measurement
instrument are an adequate reflection of the dimensionality of the construct to be measured.
Hypotheses testing: the degree to which the scores of a measurement instrument are consistent with
hypotheses based on the assumption that the measurement instrument validly measures the construct
to be measured. Cross-cultural validity: The degree to which the performance of the items on a
translated or culturally adapted measurement instrument are an adequate reflection of the
performance of the items of the original version of the measurement instrument [4]

The degree to which the content of a measurement instrument is an adequate reflection of the
construct to be measured. Aspect of measurement property: Relevance: Are the included items relevant
for the construct of interest, the target population of interest, and the context of use of interest? Are
the response options appropriate? Is the recall period appropriate? Comprehensiveness: Are all key
concepts included? Comprehensibility: Are the instruction, items, and response options understood by
the population of interest as intended? Are the items appropriately worded? Do the response options
match the questions? [4, 5]

A descriptive study that identifies and estimate costs of a defined iliness or health problem [6]

Main concepts and approaches used:

Cost categories: Direct costs: monetary costs related to healthcare (as diagnosis, treatment,
rehabilitation, etc.) and non-healthcare costs related to the provision of healthcare (as transportation).
Indirect costs: monetary costs related to productivity loss resulting from illness or treatment, typically
divided into three domains: absence from paid work (absenteeism), reduced productivity while at paid
work (presenteeism), and productivity costs related to unpaid work (such as household work, care work,
and volunteer work). Intangible costs: related to discomfort, pain, anxiety, or inconvenience, usually
measured by reduction in quality of life [6-10].

Cost perspectives: The cost perspective indicates who bears the costs, thus determine which costs are to
be included. A societal perspective includes all costs, regardless of who incurs them. A health system
perspective includes costs borne by the health sector. An employer or insurer perspective includes only
costs paid for by that organization [6, 7].

Costing direction: Cost of iliness studies are performed either “top down” or “bottom up”. Top-down
studies: statistical databases and registries are used to estimate costs for a given prevalence sample,
providing aggregate data at a national level. Limitations with a top-down approach: some costs are not
available from these source and total costs will be underestimated, databases may be incomplete, or
items miscoded. Bottom-up studies: costs are collected directly from a patient sample; results can be
extrapolated using prevalence data to estimate costs at a national level. Limitations with a bottom-up
approach: ensuring an unbiased and representative sample of the overall patient population, recall bias
[6].

A variable that explains a part of the variability in the outcome [11]

The degree to which the scores of a measurement instrument are an adequate reflection of a gold
standard [4]

The degree of the interrelatedness among the items [4]

Any measure that, among people with a given health condition (that is, a startpoint), is associated with a
subsequent clinical outcome (an endpoint) [12]

The PROGRESS (PROGnosis RESearch Strategy) framework classifies prognosis research into four main
types of study: 1) overall prognosis research, 2) prognostic factor research, 3) prognostic model
research, and 4) predictors of treatment effect research [12-15]

The extent to which a measurement instrument for patients who have not changed are the same for
repeated measurement under several conditions [4]

The degree to which a measurement instrument measures the construct(s) it purports to measure [4]







INTRODUCTION

Back pain is the leading cause of disability globally [16, 17], and alongside a high disease
burden, back pain also creates a major socio-economic burden related to healthcare utilization
and productivity loss [18-20]. Back pain imposes substantial individual and societal costs, and
with an aging population and an increasing number of older people with back pain, these costs
are likely to increase in the years to come [19, 20]. Unfortunately, back pain in older people is
poorly understood, as the vast majority of back pain research has focused on the working-
aged population [21-25]. Historically, people aged > 65 years have been underrepresented in
back pain research [21-23, 25] leading to a knowledge gap that might have important
implications at both an individual and societal level [21]. Generalization of results from
younger to older people with back pain cannot be done automatically [21]. First, older people
present with more comorbidities [26] and mobility limitations [27, 28] than younger adults.
Second, specific back conditions such as spinal stenosis and vertebral fractures occur more
frequently in the older age groups [29-33]. These aspects might impact both the individual
and societal burden of back pain.

To reduce the burden of back pain and improve healthcare-related decision-making
among older people with back pain, studies focusing on older people are needed. Therefore,
an international consortium, the Back Complaints in the Elders (BACE), was established in
2008 by a group of international back pain researchers in order to create a standardized
methodology for conducting large cohort studies among older people with back pain [34].
Norway joined the consortium in 2015 and established the Back Complaints in the Elderly -
Norway study (BACE-N) [35]. The main results in this thesis are based upon data from
BACE-N.

The overall aim of this thesis was to develop new knowledge regarding cost of illness
due to back pain among older people. More specifically, to describe healthcare utilization and
estimate associated costs among older people seeking primary care due to back pain, and to
identify and replicate modifiable prognostic factors of high costs related to healthcare
utilization. Furthermore, to promote future comprehensive healthcare economic evaluations,
in which costs related to productivity loss are included, we wanted to evaluate the
measurement properties of the iMTA Productivity Cost Questionnaire (iPCQ), a standardized
instrument for measuring health-related productivity loss. Productivity loss is often a large

part of the total costs related to health and healthcare interventions [36, 37].



BACKGROUND

2.1 Back pain

2.1.1 Definition, prevalence, categorization, and current understanding

Back pain is a symptom defined by the location of pain, typically between the lower rib
margins and the inferior gluteal folds [1]. Back pain is common among people of all ages [32,
38]. A systematic review of 165 prevalence studies from 54 countries reported a median
(interquartile range, IQR) lifetime prevalence of low back pain of 42% (15-60%) [39].
Furthermore, it was reported that low back pain is slightly more common among females
compared to males, and in those aged 40 to 80 years [39]. The prevalence of benign or mild
back pain appears to decrease with increasing age, after a peak in the sixth decade [40-42].
However, the prevalence of severe and disabling back pain continues to increase with

increasing age [40-42].

Back pain is often categorized according to the duration of symptoms, with acute pain
having a duration of < 6 weeks, sub-acute pain of 6 to 12 weeks, and persistent pain of > 12
weeks [24, 43]. For most people with back pain, approximately 90%, it is not currently
possible to accurately identify the specific cause of their symptoms, and they are therefore
categorized as having non-specific back pain [25, 32, 38]. Some people with back pain,
approximately 2-11% within primary care, are categorized as having neurological symptoms
such as radicular pain, radiculopathy, or spinal stenosis [25, 32, 44]. Only a small proportion
of people, approximately 1-5% within primary care, are categorized as having a specific
pathological cause of back pain such as vertebral fractures, inflammatory disorders,
spondyloarthropathy, malignancy, infections, cauda equina syndrome, and intra-abdominal

causes [32].

The prevalence of spinal stenosis and specific pathological causes of back pain, such as
osteoporotic vertebral fractures, infections, and malignancy, increases somewhat with age
[29-33]. The prevalence of lumbar spinal stenosis has been estimated to be 9% in the general
population, and up to 19-47% in people > 60 years, depending on the criteria used [45, 46].
However, imaging findings are also present in a high proportion of asymptomatic individuals
[47]. The prevalence of spinal stenosis in asymptomatic people > 60 years has been estimated
to be 21% [48]. The prevalence of vertebral fractures has been estimated to be 12-14% in the
Norwegian general population, and 19-20% in people > 70 years [49]. A study of 2.383

patients with low back pain referred for imaging by a specialist found that the incidence of
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vertebral fractures, spinal infections, and malignancy increased with age. For vertebral
fractures, the incidence increased from 4 to 75 to 87 per 100.000 person-years (p-y) in the age
groups of 25-34 years, 65-74 years, and 74-84 years, respectively. For spinal infection, the
incidence increased from 9 to 17 to 52 per 100.000 p-y, respectively. For malignancy, the

incidence increased from 4 to 34 to 78 per 100.000 p-y, respectively [31].

In recent decades, the biopsychosocial model [50] has dominated as a theoretical
framework for understanding the complexity of back pain and back pain related disability [32,
38]. Multiple factors including biophysical and psychosocial factors, as well as pain-
processing mechanisms and coexisting comorbidities, are important to consider in clinical

work and research involving patients with back pain and related disability [50].

2.1.2 Burden of disease

The term burden of disease generally describes the total, cumulative consequences of a
defined disease with respect to disability and premature mortality [3]. Two Global Burden of
Disease (GBD) Study metrics commonly used to provide information on the social impact of
back pain are: years lived with disability (YLDs) and disability adjusted life years (DALYYS)
[51]. YLD estimates the amount of healthy life that is lost due to poor health, where 1 YLD
represents the equivalent of 1 full year of healthy life lost. DALYs combine years of life lost
due to poor health and years of life lost due to premature mortality. One DALY represents 1
year of healthy life lost because of poor health or premature mortality [3, 51]. For back pain,
the values of YLDs and DALY s will be the same, as no evidence for mortality from back pain
has been found in the GBD Study [17].

The GBD Study has defined low back pain as the number one cause of years lived
with disability for nearly three decades [16, 17, 52]. Globally, in 2019, 63.7 million YLDs
were estimated to be caused by low back pain [17, 52]. Low back pain YLD rates were higher
among females compared to males and increased with age, peaking in the age group of 80-84
years old for both sexes [17, 52]. The World Health Organisation has defined back pain as

one of the most disabling conditions among older people [53].

2.1.3 Cost of illness

Back pain imposes a major socio-economic burden related to costs of healthcare, reduced
work productivity, early retirement, and strain on the welfare system [18-20, 32]. Back pain is
one of the most prevalent complaints encountered in primary care [54-58]. The prevalence of

seeking healthcare for back pain increases with age [59-61]. In Europe, back pain is the most



common cause of medically certified sick leave and early retirement [62]. The economic
impact related to back pain is comparable to other prevalent, high-cost conditions such as
cardiovascular diseases [63].

Cost of illness (COI) studies aim to identify and estimate the costs of health problems,
including direct, indirect, and intangible costs [8, 9]. Direct costs are monetary costs related to
healthcare and non-healthcare costs such as transportation. Indirect costs are monetary costs
related to productivity loss (absenteeism, presenteeism, and productivity costs related to
unpaid work). Intangible costs are related to discomfort, pain, anxiety, or inconvenience,

usually measured by a reduction in quality of life [7-9].

A recent systematic scoping review of 45 COI studies of back pain reported that
national annual total cost estimates in 2015 USD ranged from $259 million ($29 per capita) in
Sweden to $72 billion ($868 per capita) in Germany [20, 64, 65]. Direct comparisons of costs
between COI studies are not feasible due to significant differences in the methodologies used.
However, in studies providing estimates of both direct and indirect costs (n = 15), indirect

costs far outweighed direct costs [20].

COl studies provide an important guide and resource for policy development, priority
setting, and management of public health [9, 66]. To improve the use of scarce healthcare
resources, and thus reduce the burden on our healthcare systems, researchers have highlighted
the importance of monitoring healthcare utilization and direct costs related to back pain [43,
67]. Table 1 provides an overview of previous COIl studies (n = 26) investigating direct costs
related to back pain. The one-year mean total direct cost per patient estimated in 2020 euros
ranged from €761 in Germany [64] to €13.783 in Japan [68], and outpatient costs (such as
general practitioner (GP), physiotherapy, and chiropractor visits) seems to be the main cost
driver. To the best of my knowledge, no COI study investigating direct costs related to back
pain has been conducted within the Norwegian healthcare system or among a sample of
exclusively older people [20]. Generalization of results between different healthcare systems
cannot be done automatically, nor can it be done from younger adults to older people [20, 21].
The prevalence of seeking healthcare for back pain increases with age [59-61], and older
people present with comorbidities [26], mobility limitations [27, 28], and specific
pathological causes of back pain more frequently than younger adults [29-33]. Therefore, it is
reasonable to expect that direct costs related to healthcare utilization are higher among older

people as compared to younger adults.
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The number of older people is expected to steadily increase in the years to come, thus,
back pain related healthcare utilization among older people is also expected to rise
substantially [60]. Consequently, monitoring healthcare utilization and direct costs among
older people is an important step towards improving our use of scarce healthcare resources

and addressing the global burden of back pain.

Identified research gap #1: To the best of my knowledge, no previous study has estimated
healthcare utilization and related costs among a sample of exclusively older people with
back pain
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Table 1. Overview of cost of illness studies investigating the direct costs of back pain (adapted from Zemedikun et al. 2021 [20])

Lead author Population Main data source, year of data collection Cost Results
Design and country Cost components estimation
Studies adopting a health system perspective
Depont [69] 796 GP patients with CLBP Surveys/questionnaires, 2001 Bottom-up 6-month mean (95% Cl) total direct cost per patient was estimated at
Retrospective Mean (SD) age 53 (11) Direct costs: GP visits, investigations, medication, hospitalization, €716 (644-798) in 2007 prices. Largest cost components were
France other medical and non-medical resources (e.g., home or vehicle physiotherapy and allied specialists (23%), medication (20%), and
adaptation, domestic help) hospitalization (17%). > 50% of patients had > 1 investigation prescribed
by a GP (64% X-rays, 23% CT, 10% MRI, 3% osteodensitometry)
Hong [70] 52.986 GP patients with CLBP UK General Practice Research Database, 2007-09 Bottom-up 12-month total direct cost for patients with CLBP were twice that of
Matched case-control Age >60 (60% of sample) Direct costs: GP visits, secondary care referrals, medication matched controls (£1074 vs £516) in 2009 prices. Of cost difference, 59%
UK was related to GP visits, 22% to secondary care referrals, 19% to pain
medication. NSAIDs and opioids were the most prescribed medications
Studies adopting a societal perspective
Walker [71] People diagnosed with LBP Australian adult LBP prevalence survey and other registry, 2001 Top-down Total annual direct cost of LBP in Australian adults was estimated at
Retrospective Direct costs: diagnosis, treatment, rehabilitation (hospitalization, AUS1.02 billion in 2001. Most costs (70%) were related to chiropractors,
Australia medical, ancillary, complementary healthcare) including prevention, GPs, massage therapists, physiotherapists, and acupuncturists
research, training, administration and support-care facilities,
transport, out-of-pocket costs, special clothing requirements
Van Zundert [72] People with LBP Official registrations, 1999 Top-down Total annual direct cost of LBP in Belgium was estimated at €187 million
Retrospective Direct costs: prescription medication, rehabilitation (physiotherapy, in 1999. Most costs were related to conservative rehabilitation (61%) and
Belgium kinesitherapy), TENS, non-surgical interventions (e.g., epidural medication (19%)
injections), radiofrequency treatment, surgery
Coyte [73] People diagnosed with Ontario Health Survey data, 1990-94 Top-down Total annual direct cost of musculoskeletal disorders in Canada was
Retrospective musculoskeletal disorder Direct costs: hospitalization and other institutions, GP and other estimated at 7.5 billion CAD in 1994. Most costs were related to
Canada health professional visits, medication, research, other items hospitalization (42%) and GPs (27%). Total annual direct cost of back and
spine disorders was estimated at 0.7 billion CAD
Hemmila [74] 114 primary care patients with Social Insurance Institution files and patient records, 1994 Bottom-up 12-month mean total direct cost of BP was estimated at $500 in 1994
Retrospective and BP for > 7 weeks Direct costs: Official medical care and complementary therapy incl. prices
prospective Mean (SD) age 42 (10) the randomized therapies, visits to health centres and hospitals,
Finland institutional rehabilitation, medication
Becker [75] 1.211 GP patients with LBP Questionnaires and interviews, 2004 Bottom-up 6-month mean (95% Cl) total direct cost for acute and chronic LBP was
Prospective Mean (SD) age 49 (14) Direct costs: GP and specialist visits, diagnostic and therapeutic estimated at €456 (€366-588) and €854 (€714-1045) in 2004 prices,
Germany procedures incl. physiotherapy, medication, hospitalization and respectively. Largest cost component was therapeutic procedures (27-
rehabilitation care, auxiliaries 30%)
Wenig [64] 5.650 people with BP past 3 Postal survey, German Back Pain Research Network, 2003-06 Bottom-up 12-month mean (95% Cl) total direct cost per patient with BP was
Retrospective months Direct costs: medication, GP visits, physiotherapy, orthopaedic aids, estimated at €613 (537-706) in 2005 prices. 29% of costs were related to
Germany Mean (SD) age 44 (15) hospitalization, rehabilitation treatment hospitalization, 23% to GP visits, 22% to physiotherapy, 15% to
rehabilitation, 7% to medication, 5% to orthopaedic aids
Itoh [76] Adults with work related LBP Survey Medical Care Activities in Public Health Insurance, 2011 Bottom-up Total annual direct cost of work-related LBP in Japan was estimated at 82
Retrospective Age range 20-64 Direct costs: medication, laboratory tests, equipment, labour costs, billion yen in 2011. Largest cost component was outpatient costs (56
Japan etc. billion yen)
Montgomery [68] 392 adults reporting CLBP (LBP Japan National Health & Wellbeing Survey, 2011 Bottom-up 12-month mean total direct cost per patient with CLBP was estimated at

Retrospective
Japan

the prior month and diagnosed
by GP with LBP the prior 3
months)

Mean (SD) age 54 (14)

Direct costs: GP visits, emergency room visits, hospitalization

€12.551in 2011 prices. Largest cost component was hospitalization
(€10.927)
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Table 1. (Continued)

Boonen [77]
Prospective
The Netherlands

Lambeek [78]
Retrospective
The Netherlands

van Tulder [79]
Retrospective
The Netherlands

Alonso-Garcia [80]
Retrospective
Spain

Ekman [65]
Retrospective
Sweden
Ekman [81]
Retrospective
Sweden

Hansson [82]
Prospective
Sweden

Jonsson [83]
Retrospective
Sweden

Olafsson [84]
Retrospective
Sweden

Wieser [85]
Retrospective and
prospective
Switzerland
Icatasiotlu [86]
Retrospective
Turkey

110 patients with CLBP (> 6
months) referred to specialist
Mean (SD) age 41 (9)

People diagnosed with BP

People diagnosed with BP

4.826 people reported to suffer
from LBP in the last 12 months
Age <65 (65% of sample)

People diagnosed with BP

302 GP patients with LBP > 50%
of days past 3 months
Mean (SD) age 49 (14)

1.146 employees with full work
incapacity > 28 days due to GP-
certified LBP or neck problems
Age range 18-59

People diagnosed with BP

129.973 patients with
registered LBP (or radiating leg
pain) healthcare visit or sick
leave/early retirement Mean
age 53

1.253 adults with LBP > 4
weeks

Mean age 52

662 patients consulting
physical medicine or
rehabilitation specialists with
CLBP (LBP > 50% of days past 3
months)

Mean (SD) age 46 (15)

Cost diaries from three cohorts, 2002

Direct costs: GP, specialist, physiotherapy, and psychologist visits,
complementary medicine, hospitalization, rehabilitation stays,
medication (prescription, over-the-counter)

National registries and authorities, 2002-2007

Direct costs: hospitalization (in- and outpatient care, medical
procedures, diagnostic tests), prescription medication, GP and allied
health care visits (physical and exercise therapy, manual therapy)
Survey and registry data, 1991

Direct costs: hospitalization (clinical care treatment, examinations,
medication, paramedical care, operating room), medical specialist, GP
visits (estimated to 10% of costs of hospitalization), paramedical care
(physiotherapy). Out-of-pocket/civil services cost not included
National Health Survey, 2017

Direct costs: GP and specialist visits, emergency room, diagnostic
tests, hospitalization, physiotherapy, psychologists, and medication
(analgesics, anti-rheumatics)

Survey and registry data, 2001

Direct costs: hospitalization, outpatient visits, physiotherapy,
prescription medication

Survey/questionnaire, 2002

Direct costs: hospitalization, outpatient care, diagnostic tests,
medication, orthopaedic aids, physiotherapy, chiropractors, paid
home help

Prospectively entered diaries and questionnaires, 1994-95

Direct costs: examination, treatment, rehabilitation. Transportation
not included

National Board of Health and Welfare’s register, 1994
Direct costs: primary care, in- and outpatient care, institutional care,
prescription medication

Administrative database VEGA and PAR, 2008-11

Direct costs: healthcare visits (GPs, other physicians, nurses,
physiotherapists, chiropractors, psychologists, other healthcare staff),
prescription medication (pain and depression medication, muscle
relaxants, anti-inflammatory)

Large population-based survey and cost diary, 2005

Direct costs: GP and specialist visits, different types of therapy, pain
medication, surgery, hospitalization, utility devices, physical training
(treatment, prevention), ADL assistance

Surveys/questionnaires, 2013

Direct costs: hospitalization, outpatient clinic visits, diagnostic tests,
medication, orthopaedics aids, physiotherapy, home care financial
support

Bottom-up

Top-down

Top-down

Bottom-up

Top-down

Bottom-up

Bottom-up

Top-down

Bottom-up

Bottom-up

Bottom-up

12-month mean total direct cost per patient was estimated at €1.104 in
2002 prices. Largest cost component was health care provider visits (29%)

Total annual direct cost of BP in the Netherlands was estimated at €421-
479 million in 2002-07. Largest cost component was allied health care
visits (€232-283 million)

Total annual direct cost of BP in the Netherlands was estimated at $368
million in 1991. 57% of cost was related to hospitalization, 36% to
paramedical care, 6% to GPs, 1% to medical specialists

Total annual direct cost of LBP in Spain was estimated at €2280 million in
2017. Largest cost component was specialist visits (€948 million). Total
annual direct cost per case was estimated at €279

Total annual direct cost of LBP in Sweden was estimated at €308 million
in 2001. Largest cost component was physiotherapy (€170 million)

12-month mean total direct cost per patient with chronic LBP was
estimated at €3.100 in 2002 prices

24-month mean total direct cost per subject was estimated at €1.810 in
1995 prices

Total annual direct cost of BP in Sweden was estimated at 832 million SEK
in 1994. Largest cost components were hospital visits (224 million SEK),
short-term inpatient care (195 million SEK), and primary health care (181
million SEK)

Mean (SD) total direct cost per episode was estimated at €917 in 2016
prices. Largest cost component was GP visits (34%)

12-month mean total direct cost for an individual reporting LBP > 4 weeks
was estimated at €1.842 in 2005 prices. Total annual direct cost of LBP in
Switzerland was estimated at €2.6 billion in 2005. Largest cost
components were ADL assistance (18%) and physiotherapy (11%)

Total annual direct cost of CLBP in Turkey was estimated at 714.735 TL in
2013. Total annual direct cost per case was estimated at 1080 TL
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Table 1. (Continued)

Yumusakhuylu [87]
Retrospective
Turkey

Maniadakis [63]
Retrospective
UK

Luo [88]
Matched case-control
USA

Martin [89]
Matched case-control
USA

Smith [90]
Retrospective
USA

211 patients diagnosed with
CLBP (pain > 50% of days past 3
months)

Mean age 45

People diagnosed with BP
(between inferior angle of
scapula and gluteal folds)

25.9 million adults with BP
(upper/lower part) related
diagnostic code

Mean age 48

1997 sample: 3.139 adults with
spine problems (cervical-
lumbar) and 19.906 adults with
no spine problems. 2005
sample: 3.187 adults with spine
problems (cervical-lumbar) and
19.071 adults with no spine
problems

Mean age 44-49

12.104 adults reported being
“bothered” by BP or had a BP
disability day. 3.842 were
categorized as having chronic
BP (bothered by BP or had a BP
disability day in > 3 survey
rounds)

Mean age 48-52

Surveys/questionnaires, 2011
Direct costs: medical visits, diagnostic tests, medication,
hospitalization, orthopaedic aids, physiotherapy, housing benefit

Office of Population Censuses and Surveys, 1998

Direct costs: GP, private consultant, physiotherapy, osteopath,
chiropractor, and other specialist visits, hospitalization, outpatient
visits, emergency room, inpatient days, imaging, medication
(prescription and over-the-counter), community health and social
services

Medical Expenditure Panel Survey, 1998

Direct costs: in- and outpatient care, office-based visits, emergency
room, prescription medication, home health services, dental care,
vision aids, medical equipment purchase. Incl. GP, GP assistant,
chiropractor, physiotherapist, occupational therapist, psychologist,
nurse, social worker visits. Nursing home care not included
Medical Expenditure Panel Survey, 1997-2005

Direct costs: in- and outpatient, emergency room, prescription
medication

Medical Expenditure Panel Survey, 2000-07
Direct costs: office-based visits, outpatient visits, emergency room,
prescription medication

Bottom-up

Top-down

Bottom-up

Bottom-up

Bottom-up

12-month mean direct costs per patient with CLBP were estimated at
€346 in 2011 prices. Most prescribed medication was NSAIDs. 30% of
patients received radiography, 52% MRI, 3% CT, 9% bone mineral density
tests, 10% laboratory tests (CBC, ESR, and CRP)

Total annual direct cost of BP in the UK was estimated at £1.632 million in
1998. 37% of costs were related to physiotherapy and allied specialists,
31% to the hospital sector, 14% to primary care, 7% to medication, 6% to
community care, 5% to imaging

Total annual direct cost of BP in the USA was estimated at $90.7 billion in
1998. Largest cost components were inpatient care (31%) and office-
based visits (26%). The top quantile accounts for > 75% of costs. On
average, adults with BP had 60% higher costs than adults without BP
($3.498 vs $2.178)

In 1997, mean age- and sex adjusted cost for adults with spine problems
was $4.695, compared with $2.731 among those without spine problems
(2005 prices). In 2005, mean age- and sex-adjusted cost for adults with
spine problems was $6.096, compared with $3.516 among those without
spine problems. 36% of cost difference in 2005 was accounted for by
outpatient services

Total 24-month direct cost of chronic BP and nonchronic BP in the USA
was estimated at $36 and $17 billion in 2006-07 (2010 prices),
respectively. Mean 24-month direct cost per patient with chronic BP and
nonchronic BP was estimated at $3.152 and $903, respectively. The top
quantile accounts for 72% of costs

ADL indicates activities of daily living; AUS, Australian dollar; BP, back pain; CAD, Canadian dollar; Cl, confidence interval; CLBP, chronic low back pain; GP, general practitioner; LBP, low back pain; SEK, Swedish krona; TL,
Turkish lira; €, euro; £, British pound; $, United States dollar. The original paper of Zemedikun [20] presented the main characteristic of 45 studies. In this table, only studies including direct costs and adopting a health system
perspective (include only direct costs) or a social perspective (including direct and indirect costs) are presented. Studies adopting an insurer or employer perspective were omitted.
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2.1.4 Clinical guidelines and management

Updated international clinical guidelines provide more or less consistent recommendations for
how to assess and treat adults with back pain. First-line treatment should include advice to
remain active, education, and reassurance, as well as exercise and cognitive behavioural
therapy for those with persistent symptoms. Adjunctive options in case of an inadequate
response to first-line treatment could be manual therapy, acupuncture, pharmacological
treatment, and optional surgery [43, 91-93]. Laboratory tests and imaging should not be
routinely used, but rather be reserved for patients for whom the result is likely to alter
management [43, 91-94]. Finally, a key recommendation is to adopt a stratified healthcare
approach guided by the patient’s response to care or the results of risk prediction tools (such
as the StarT Back Screening Tool [95]) [43, 96, 97]. Targeting the use of resources to those
most likely to benefit from them might allow for an improvement in patient outcomes while

reducing avoidable costs and the burden on our healthcare systems [43, 97, 98].

The evidence underlying these guidelines is mainly based on research conducted on
middle-aged people with low back pain, and whether they are appropriate for use among older
people and people with thoracic back pain is not known [21, 43, 92, 99]. There are no
specially made guidelines for older people with back pain and guidelines for thoracic back
pain are lacking [92]. Therefore, clinicians have to use the above-mentioned guidelines,
among older people with back pain and people with thoracic back pain.

Although these guidelines are well established and health providers report being aware
of them, concerns about substantial gaps between guidelines and practice have been
highlighted [67, 96]. Problems include underuse of high-value care (e.g., education, advice to
remain active and exercise), overuse of low-value care (e.g., pharmacological treatment as
first-line treatment and high imaging rates), and thereby a misuse of limited healthcare
resources [32, 43, 67, 91]. The extent to which this concern also applies to older people
seeking primary care due to back pain is not known. As mentioned above, monitoring
healthcare utilization and related costs among older people is an important step towards
improving our use of scarce healthcare resources and addressing the global burden of back
pain [43, 67]. Undoubtedly, it is also essential to discuss healthcare utilization and related

costs in the context of clinical guidelines [43, 67].
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2.1.5 Modifiable prognostic factors of high costs related to healthcare utilization

It is well known that most healthcare utilization and its related costs stem from a relatively
small group of patients with back pain [100], and, more importantly, that many of these
patients receive unnecessary, ineffective, and in some cases, harmful treatment [67, 96]. In
order to reduce the use of low-value care and its associated costs, knowledge regarding
modifiable prognostic factors associated with high costs related to healthcare utilization is
needed. Information about modifiable prognostic factors can inform development of targeted
interventions, which may enhance the clinical effectiveness and cost-benefits. Cost-effective
interventions are crucial in order to improve the use of scarce healthcare resources and reduce

the economic burden on our healthcare systems [12].

As described by Andersen’s Behavioral Model of Health Services Use [101],
healthcare utilization is a function of people’s predisposition to use services, factors that
enable or impede use, and the need for care. To the best of my knowledge, only four
prospective studies have explored modifiable prognostic factors associated with costs or high
costs related to healthcare utilization among patients with back pain [61, 75, 102, 103] (Table
2), of which one explored costs related to healthcare utilization as part of societal costs [102].
The four studies included mainly middle-aged patients with back pain from primary and
secondary care settings in Germany [75], the Netherlands [102], and the USA [61, 103].
Potential modifiable prognostic factors identified in these studies were: pain severity [75, 102,
103], impact of pain experience [102], radiating pain [75], disability [75, 102, 103],
comorbidity [61], quality of life [75, 102], physical health [102], fear avoidance [75], and
depression symptoms [75]. In addition to the four prospective studies, some retrospective
studies have been published [64, 104-106], as well as studies on related topics (healthcare
seeking, numbers of healthcare contacts, healthcare utilization patterns) [107-109], and
studies on patients with musculoskeletal disorders [110-112]. Potential modifiable prognostic
factors identified in these studies were: pain severity [64, 104-106, 109-112], disability [64,
104, 105, 109, 111, 112], comorbidity [105], health-related quality of life [110], back beliefs
[104], fear avoidance [104, 107], stress [106, 107, 111], anxiety [108], and depression
symptoms [105, 108, 112].

Patients with high costs related to healthcare utilization are a diverse population,
which seems to vary across different health problems, provider characteristics, payer types,
countries, and age groups [108, 113]. Therefore, generalization of results cannot be done

automatically between different health problems and settings, or from younger to older people
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with back pain [21]. Identifying modifiable prognostic factors of high costs related to
healthcare utilization among older people is an important step towards addressing the global
burden of back pain and decreasing waste of valuable healthcare resources [12, 38, 67, 96].

Identified research gap #2: To the best of my knowledge, no previous study has identified
modifiable prognostic factors of high costs related to healthcare utilization among a
sample of exclusively older people with back pain
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Table 2. Overview of prospective studies investigating associations between modifiable prognostic factors and (high) costs related to healthcare utilization among patients with back pain

Lead author Start point Main data source, year of data collection Endpoint Results
Country Cost components
Becker [75] 1.211 primary care GP Questionnaires and interviews, 2004 High costs related to High direct costs were associated with depression symptoms (assessed by
Germany patients with LBP Direct costs: GP and specialist visits, diagnostic and therapeutic healthcare utilization the CES-D, score > 23) (adjusted OR 1.81, 95%Cl 1.11-2.98) and pain

Mean (SD) age 49 (14) procedures incl. physiotherapy, medication, hospitalization and (cost > €983) severity/disability (von Korff’s severity of chronic pain scale) (adjusted OR

rehabilitation care, auxiliaries range 1.42-4.78). Fear avoidance beliefs (FABQ), quality of life (EuroQol),
and radiating pain to the leg were of minor importance for high direct costs

Engel [103] 1.059 primary care patients Group Health Cooperative of Puget Sound data, 1989-90 High costs related to The most consistent and strongest prognostic factor of high direct costs
USA with BP Direct costs: primary care and specialist visits, hospitalization, healthcare utilization, was pain intensity and related dysfunction (assessed by chronic pain grade)

Ritzwoller [61]
USA

Mutubuki [102]
The Netherlands

Age 18-64 (84% of sample)

16.567 primary and specialist
care patients with LBP
Age 18-64 (79% of sample)

6.316 patients with CLBP
(>3 months) who showed
no improvement after
conservative treatment,
referred to a pain clinic
Mean (SD) age 57 (13)

radiographic imaging, pain medication

Keiser Permanente Colorado claims database, 1996-2001
Direct costs: outpatient care (primary and specialty care,
physiotherapy, mental and behavioural health), hospital-based

care (inpatient stays, emergency room visits, visit and observation

stays), medication, radiographic imaging

Questionnaires, 2013-15

Direct costs: GP visits, manual therapy, physiotherapy, exercise
therapy, secondary care (diagnostic/therapeutic interventions),
hospitalization

top 21t percentile (cost
> $600)

Costs related to
healthcare utilization

High societal costs
(costs related to
healthcare utilization
and absenteeism), top
10th percentile (cost >
€11.922)

(adjusted OR range 1.4-7.2). Depression symptoms (SCL-90) were not
associated with high direct costs

Total annualized direct costs increased with physical and mental health
comorbidities

High societal costs were associated with poor physical health (assessed by
Rand-36, 0-100) (OR 0.93, 95%Cl 0.89-0.97), high functional disability (ODI,
0-100) (OR 1.04, 95%CI 1.02-1.05), decreasing pain (NPRS, 0-100) (OR 0.99,
95%Cl 0.98-0.99), high impact of pain experience (MPI interference, 0-100)
(OR 1.02, 95%CI 1.01-1.03), and low health-related quality of life (EQ-5D-3L,
0-100) (OR 0.99, 95%CI 0.99-1.00). Patient expectation of improvement
after treatment was not associated with high societal costs

BP indicates back pain; CES-D, The Center for Epidemiologic Studies Depression Scale; Cl, confidence interval; CLBP, chronic low back pain; EQ-5D-3L, EQ-5D-3L; FABQ, The Fear Avoidance Beliefs Questionnaire; GP, general
practitioner; LBP, low back pain; MPI, Multidimensional Pain Inventory; NPRS, Numeric Pain Rating Scale; ODI, Oswestry Disability Index; OR, odds ratio; Rand-36, Rand-36; RCT, randomized controlled trial; SCL-90, The
Symptoms Checklist-90 Revised.
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2.2 Measurement of productivity costs

Productivity costs often reflect a large part of total costs related to health and healthcare
interventions [36, 37], and the majority of guidelines recommend that these costs be included
in healthcare economic evaluations [114]. Nevertheless, productivity costs are often omitted
from these evaluations [115], an oversight that might be explained in part by the lack of
standardized methodologies used to measure and value productivity costs [115, 116].
Currently, there is no gold standard method for measuring productivity costs [20, 37, 115,
117]. Nevertheless, there is a general agreement that one should not only measure
productivity costs related to absenteeism and presenteeism, but also costs related to unpaid
work such as household work, care work, and volunteer work [10]. Several instruments
measuring productivity costs are available, but the majority are not specifically intended or
suited for use in economic evaluations [10, 37, 118-120]. Researchers have therefore

highlighted a need for valid instruments suited for use in economic evaluations [20, 37, 118].

The iIMTA Productivity Cost Questionnaire (iPCQ) has recently been developed to
cover the three domains of productivity costs [10]. It was designed to optimize features of
existing instruments, and to be a short, generic, patient-reported outcome measure which
allows for the quantification and valuation of all productivity costs (absenteeism,
presenteeism, and costs related to unpaid work) [10]. The iPCQ is assumed to be a promising
instrument [37], and a recent systematic review recommended it as probably the most suitable
instrument for use in health economic evaluations [121]. However, there is no Norwegian
version of the iPCQ, and only two studies have tested its measurement properties. Bouwmans
et al. [10] confirmed its feasibility and face validity. Furthermore, in a modified version
(iPCQ-VR), Beemster et al. [122] tested the reliability, agreement, and responsiveness of the
core parts of absenteeism and presenteeism; they found good measurement properties on
long-term absenteeism and poor measurement properties on short-term absenteeism and
presenteeism. The iPCQ should be translated and cross-culturally adapted into Norwegian.
Moreover, further validation of the iPCQ is required [10] and expected to improve the toolset

needed to conduct a comprehensive healthcare economic evaluation.

Identified research gap #3: To the best of my knowledge, the iPCQ has not been tested
with respect to content, construct, or criterion validity, or reliability. Furthermore, there
is no Norwegian version of this instrument
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AIMS

The primary aim of this thesis was to develop new knowledge on the cost of illness due to
back pain among older people. More specifically, to describe healthcare utilization and
associated costs among older people seeking primary care due to back pain and identify
modifiable prognostic factors of high costs related to healthcare utilization. A secondary aim
was to evaluate the measurement properties of the iMTA Productivity Cost Questionnaire

(iPCQ). The specific aims were:

l. To describe healthcare utilization and estimate associated costs during one-year of
follow-up among older people seeking primary care due to a new episode of back
pain, and to describe healthcare utilization across patients with different risk
profiles (Paper I)

. To identify modifiable prognostic factors for high costs related to healthcare
utilization among older people seeking primary care with a new episode of back
pain, and to replicate the identified associations of modifiable prognostic factors in
a similar cohort of older patients with back pain (Paper 11)

1. To translate and cross-culturally adapt the original iPCQ into Norwegian and to
test its measurement properties among patients with musculoskeletal disorders
(Paper I11)

IV.  To evaluate the criterion validity of the iPCQ by comparing iPCQ-reported
occurrence and duration of long-term absenteeism (> 4 weeks) with public registry

data among people on sick leave due to musculoskeletal disorders (Paper 1V)
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METHODS

This thesis is built upon four scientific papers: two prospective cohort studies (Papers I and I1)
and two methodological studies (Papers 111 and 1V). It is based on data from the Back
Complaints in the Elderly - Norway study (BACE-N) [35], a prospective observational cohort
study within Norwegian primary care. In addition, data from two other research projects have
been used: 1) the Back Complaints in the Elders study (BACE-D) [34], a prospective
observational cohort study within Dutch primary care, and 2) the MI-NAV project [123], a
large-scale project including people on sick leave due to musculoskeletal disorders conducted
within the Norwegian Labour and Welfare Administration. Furthermore, data from a sub-
study of BACE-N has been used in which measurement tools were validated, a cross-sectional
study including a test-retest assessment of patients with musculoskeletal disorders within

Norwegian secondary care. A method overview of the four papers is given in Table 3.

The PROGnosis RESearch Strategy (PROGRESS) framework [12, 13] was used as a
theoretical framework for Papers | and Il. Paper | is considered to be part of overall prognosis
research. Paper Il is considered to be part of prognostic factor research i.e., identification of
prognostic factors, including external replication. The COnsensus-based Standards for the
selection of health Measurement INstruments (COSMIN) was used as a theoretical framework
for Papers 11l and IV [124, 125].

Table 3. Overview of study design, recruitment, study population, main outcomes, and data analysis

Paper |

Paper I

Paper Il

Paper IV

Study design

Recruitment

Study population

Main outcomes

Data analysis

Cohort study
One-year follow-up

Recruitment from
physiotherapists,
chiropractors, and GPs
working in Norwegian
primary care as part of
BACE-N [35]

452 patients with back
pain, aged > 55

Healthcare utilization
and related costs
Descriptive and
between-group analysis

Cohort study
One-year follow-up

Recruitment from
physiotherapists,
chiropractors, and GPs
working in Norwegian
primary care, as part of
BACE-N [35], and GPs
working in Dutch primary
care, as part of BACE-D [34]
452 patients with back pain,
aged > 55, and 675 patients
with back pain, aged >55

Costs related to healthcare
utilization

Binary logistic regression
analysis

Translation and cross-
cultural adaptation

Cross-sectional study
including a test-retest
assessment
Recruitment from
Norwegian secondary
care at an outpatient
rehabilitation clinic

115 patients with
musculoskeletal
disorders, aged > 18,
working or on sick leave
iMTA Productivity Cost
Questionnaire

Content and construct
validity, and test-retest
reliability analysis

Cross-sectional study
including public registry
data, one-year
retrospective

Recruitment from
individual profile page
on the Norwegian
Labour and Welfare
Administration website,
as part the MI-NAV
project [123]

144 participants with
musculoskeletal
disorders, aged > 18, on
sick leave for > 4 weeks
iMTA Productivity Cost
Questionnaire

Criterion validity analysis

BACE-D indicates Back Complaints in the Elders study; BACE-N, Back Complaints in the Elderly - Norway study; iMTA, Institute for Medical

Technology Assessment; GP, general practitioner.
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3.1 Ethical approval and considerations

All papers within this thesis adhered to the Code of Ethics of the World Medical Association
(Declaration of Helsinki). The Norwegian Regional Committee for Medical Research Ethics
classified Papers I-1V as quality assessment studies (BACE-N, ref no. 2014/1634/REK vest;
MI-NAV, ref no. 2018/1326/REK sgr-gst A), and specified that a quality assessment study
does not require their explicit approval. The Medical Ethics Committee of the Erasmus
Medical Center, the Netherlands approved Paper Il (BACE-D, ref no. NL24829.078.08). The
Norwegian Social Science Data Service (NSD) approved Papers I-1V (BACE-N, ref no.
42149; MI-NAV, ref no. 861249). Patient representatives were part of the scientific board of
the BACE-N and the MI-NAV project and were involved in designing and establishing the
studies.

All participants included in Papers I-1V signed a written consent form prior to
inclusion and were informed that they could withdraw at any time. All data used and analysed
in Papers I-1V were stored in a secure IT platform. Data included in Papers I, Il, and IV were
stored at the Services for sensitivity data (TSD). Data included in Paper 111 were stored in a
safe environment within the Oslo Metropolitan University network. In addition, data included
in Paper Il (BACE-D material) were stored in a safe environment within the Erasmus MC

network.

Papers 1, I, and 111 were funded by Oslo Metropolitan University, the Norwegian
Fund for Post-Graduate Training in Physiotherapy (grant no. 90749), and “Et liv i bevegelse”
(A life in movement) - the Norwegian chiropractors’ research foundation. Paper IV was
funded by Oslo Metropolitan University and the Research Council of Norway. The funding
organizations had no part in the planning, performing, or reporting of the papers. No authors

declared any conflicts of interest with regards to Papers I-1V.

3.2 Protocol and registration

The four papers within this thesis are based on data from BACE-N [35], BACE-D [34], and
the MI-NAV project [123]. The BACE-N and the MI-NAV project have been registered at
ClinicalTrials.gov (NCT04261309 and NCT04196634, respectively). A study protocol of
BACE-D has been published [34]. Furthermore, a statistical analysis plan was published for
Papers | [126] and 11 [127].

22



3.3 Study design

Papers | and Il were conducted using a prospective observational cohort study design with
one-year of follow-up. Paper 111 was carried out in two steps. First, the original version of the
IPCQ was translated and cross-culturally adapted into Norwegian. Next, the measurement
properties of the Norwegian iPCQ were tested using a cross-sectional design including a test-
retest assessment after 2 to 3 days. Paper 1V was conducted using a cross-sectional study
design on baseline data from a prospective observational cohort study and public registry data

in the period from baseline to 12 months retrospectively [123].

3.4 Translation and cross-cultural adaptation (Paper I11)

Translation and cross-cultural adaptation of the iPCQ were carried out according to
international guidelines [128, 129]. Two native Norwegian speakers (1 philologist and 1
clinician) independently translated the original iPCQ from English into Norwegian. The two
Norwegian versions were then synthesized into one before being back-translated into English.
Two native English speakers (1 philologist and 1 clinician), both blinded to the original iPCQ,
independently performed the back-translation and synthesized the two English versions into
one. An expert committee consisting of translators and two researchers from our research
group reviewed all translations. In a formal meeting, the committee discussed deviations until
consensus on a prefinal version was reached. The goal was that the prefinal Norwegian iPCQ
should be as concise and easy to understand as possible. The prefinal version was tested
among 10 patients with musculoskeletal disorders. None of the patients had difficulty
understanding the meaning of items or responses, and they found it easy to comprehend. No
changes had to be made, thus, the final version of the Norwegian iPCQ evaluated in Paper Il

is the same as the prefinal version.

3.5 Eligibility criteria and recruitment procedures

Eligible participants for BACE-N (Papers | and 1l) were people 55 years of age or older
seeking Norwegian primary care (physiotherapists, chiropractors, or GPs) with a new episode
of back pain. Back pain was defined as pain located in the region from the top of the scapula
to the first sacral vertebra. A new episode was defined as not having received primary
healthcare for the same complaint in the preceding 6 months. Exclusion criteria were the
inability to complete the questionnaires (because of language barriers or a cognitive disorder)
or the physical examination (e.g., being wheelchair-bound). Participants within BACE-N

were prospectively recruited from primary care (physiotherapists, chiropractors, or GPs) in
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urban and rural parts of Norway between April 2015 and February 2020. Recruiting primary
care providers were asked to inform all eligible patients about the study, to obtain the
patient’s permission for the researchers to contact them, and to send the patient’s contact
information to the researchers. We then contacted the patients by telephone, screened for
eligibility, informed them about the study, answered any patient questions, and made an
appointment for inclusion at one of our test stations. To facilitate recruitment, advertisements

were placed in local newspapers.

Eligible participants for BACE-D (Paper Il) were people over 55 years of age seeking
Dutch primary care (GP) with a new episode of back pain. Back pain was defined as pain
located in the region from the top of the scapula to the first sacral vertebra. A new episode
was defined as not having received healthcare from a GP for the same complaint in the
preceding 6 months. Exclusion criteria were the inability to complete the questionnaires
(because of language barriers or a cognitive disorder) or the physical examination (e.g., being
wheelchair-bound). Participants within BACE-D were prospectively recruited from Dutch
primary care (GPs) in and around Rotterdam between March 2009 and September 2011.
Recruiting GPs were asked to inform all eligible patients about the study, to obtain the
patient’s permission for the researchers to contact them, and to send the patient’s contact
information to the researchers. The researchers then contacted the patients by telephone,
screened for eligibility, informed them about the study, answered any patient questions, and
made an appointment for inclusion. Additionally, eligible patients were also retrospectively
identified through the medical patient records of the recruiting GPs within 2 weeks after their
GP consultation. A research assistant identified potentially eligible patients using the ICPC
codes L02, L03, L84, L85, and L86. The GPs then selected eligible patients, and if a patient
had visited the GP no more than 2 weeks before the search, they received a letter from the GP

with an invitation to join the study and the researchers’ contact information.

Eligible participants for Paper 111 were patients with musculoskeletal disorders aged
18 or above who were working or on sick leave. Exclusion criteria were the inability to speak,
read, or write in Norwegian. Participants in Paper 11 were prospectively recruited from
secondary care at an outpatient rehabilitation clinic (Unicare Friskvern) in Akershus, Norway
between November 2015 and January 2018. The inclusion was performed by clinicians,
primarily physiotherapists, who met potential participants at the clinic. Eligible participants
were verbally invited to participate on an individual basis and received written and oral

information about the study and the procedures involved.
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Eligible participants for Paper IV were people aged 18 or above on sick leave for at
least 4 weeks due to musculoskeletal disorders. Exclusion criteria were the inability to read or
write in Norwegian or English, a sick leave period longer than 12 months retrospectively from
baseline, and not having a reported start date of sick leave with the iPCQ. Participants in
Paper IV were prospectively recruited electronically through the Norwegian Labour and
Welfare Administration (NAV) website between November 2018 and Mars 2019. Eligible
participants were invited to participate and received written information about the study and

the procedures involved through a link on their individual profile pages on the NAV website.

3.6 Data collection

All participants included in BACE-N (Papers | and Il) completed a comprehensive baseline
questionnaire and went through a standardized physical examination conducted by trained
local research assistants at test stations established within each recruiting area. Follow-up
questionnaires were sent at 3, 6, and 12 months after inclusion. All questionnaires were
preferably completed electronically through Infopad (a secure solution for data collection
approved by the NSD), but paper versions were available for participants who were
unfamiliar with electronic data collection. Up to two reminders were sent by text message to
those who did not respond to the questionnaires.

All included participants in BACE-D (Paper 11) completed a comprehensive baseline
questionnaire and went through a standardized physical examination conducted by trained
local research assistants at test stations established within each recruiting area. Follow-up
questionnaires were sent at 3, 6, 9, and 12 months after inclusion. All questionnaires were
preferably completed electronically, but paper versions were available for participants who

were unfamiliar with electronic data collection.

For Paper I11, all included participants completed the iPCQ as part of a comprehensive
questionnaire at baseline. Furthermore, participants consenting to participate in the retest
assessment completed the iPCQ at their next attendance at the clinic, preferably with a 2- to 3-

day interval. All questionnaires in Paper I11 were completed on paper at the clinic.

For Paper 1V, all included participants completed the iPCQ electronically as part of a
comprehensive baseline questionnaire. Furthermore, public registry data were collected

retrospectively from NAYV in the period from baseline to 12 months.
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3.7 Measurements

Data in Papers I-1V were collected through self-reported questionnaires and public registry.
Table 4 provides an overview of the variables included in the four papers. The variables are

also described in more detail below.

Table 4. Overview of variables used in Papers I-IV

Paper | Paper Il Paper Il Paper IV

Self-reported data
Outcome

Healthcare utilization X X

iMTA Productivity Cost Questionnaire X X
Potential modifiable prognostic factors, potential covariates, other variables

Sex

Age

Ethnicity

Education level

<X X X X
X X X X X
X X X X
X X X X

Employment status
iMTA Productivity Cost Questionnaire
First healthcare provider

< X

Pain location

<X X X X

>

Radiating pain below the knee
McGill pain drawing X
Numeric Rating Scale

Pain duration

Pain history

Roland-Morris Disability Questionnaire

Self-administered Comorbidity Questionnaire

Short-Form Health Survey 36-item

Center for Epidemiological Studies - Depression questionnaire

X X X X X X X X

Fear Avoidance Belief Questionnaire - Physical Activity subscale

X X X X X X X X X

The Keele STarT Back Screening Tool
Expectation of recovery X

Physical Workload Questionnaire X

General Nordic Questionnaire for Psychological and Social Factors at Work X

Red flags X

Healthcare utilization prior to inclusion X X
Public registry data

Long-term absenteeism (> 4 weeks) X
Diagnostic code related to long-term absenteeism X

iMTA indicates Institute for Medical Technology Assessment.

Outcomes

In Paper I, the primary outcome was total costs of healthcare utilization aggregated for one
year of follow-up. The secondary outcomes included the following components of healthcare
utilization aggregated for one year of follow-up: number of primary care consultations,

number of patients using back medication, number of patients receiving imaging (X-ray, MR,
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CT), and number of patients receiving secondary care (back operation, hospitalization,

rehabilitation stay).

In Paper 11, the outcome was costs related to healthcare utilization aggregated for one-
year of follow-up and dichotomized as high and low. Having high costs related to healthcare
utilization was defined as patients with costs in the top 25" percentile [75, 103].

Healthcare utilization in Papers | (BACE-N) and 11 (BACE-N and BACE-D) included:
consultations with healthcare professionals (type and frequency), use of back medication
(prescription and over-the-counter, type and frequency), number of diagnostic examinations
(blood samples and imaging, type and frequency), number of days of hospitalization and/or
rehabilitation stay (within BACE-N) and back operations. Within BACE-N, consultations
with healthcare professionals and use of back medication were reported with a 3-month recall
period at each timepoint of follow-up. Numbers of diagnostic examinations and days of
hospitalization and/or rehabilitation stay were reported with a 3-month recall period at 3- and
6-months follow-up, and a 6-month recall period at 12-months follow-up. Back operations
were reported with a 12-month recall period at 12-months follow-up. Within BACE-D, all
variables, except back operations, were reported with a 3-month recall period at each
timepoint of follow-up. Back operations were reported with a 12-month recall period at 12-
months follow-up. Total costs of healthcare utilization per patient were estimated by
multiplying frequency of use by unit costs collected from national pricelists (see section 3.8

for a detailed description of cost estimation).

In Papers 11l and 1V, the outcome was the iMTA Productivity Cost Questionnaire
(iPCQ) [130]. The iPCQ consists of 18 items and adopts a recall period of 4 weeks (except for
items no. 5 and 6). In the introduction, nine items (no. A1-6 and 1-3) assess the date of reply
and the following sociodemographic factors: age, sex, education level, work status, paid or
unpaid work, profession, number of workdays, and work hours per week of paid work.
Further, productivity costs are measured in three separate index scores with individual sum
scores: “absenteeism”, with a distinction between short (< 4 weeks) and long-term (> 4
weeks) absenteeism, “presenteeism”, and “productivity loss in unpaid work”. To calculate
productivity costs, eight core items are used. The value of absenteeism is calculated from
items no. 2 (no. of weekly work hours), 3 (no. of weekly workdays), 4 (no. of days absenteeism
short term), and 6 (no. of days absenteeism long term); presenteeism from items no. 2, 3, 8
(no. of workdays with disability), and 9 (effective score completed work); and unpaid work
productivity loss from items no. 11 (no. of days less unpaid work) and 12 (no. of hours less
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unpaid work) [130]. Productivity costs are valued in hours and can therefore be translated by
standard cost prices of productivity per hour. The English and the Norwegian versions as well
as the manual for the iPCQ are available from the Institute for Medical Technology
Assessment (IMTA) at Erasmus University Rotterdam [131, 132].

Potential modifiable prognostic factors, potential covariates, and other variables

In order to describe the study populations in Papers I-1V, to identify modifiable prognostic
factors of high costs related to healthcare utilization, and to test the measurement properties of
the iPCQ, the following self-reported variables were included and measured at baseline:

e Sex (female/male)

e Age (years)

e Ethnicity

e Educational level measured as the highest education completed and categorized into low
(elementary and high school level) or high (university level)

e Employment status measured by the question “Do you have a paying job?” and
categorized into yes/no

e Productivity loss (absenteeism, presenteeism, productivity loss in unpaid work) measured
by the Norwegian version of the iPCQ [130]

e First healthcare provider (physiotherapist, chiropractor, or GP)

e Pain location (thoracic, lumbar/sacral) (Papers | and I1) measured by the Norwegian
version [133] of the McGill pain drawing [134] (Papers Il and 1V)

e Radiating pain below the knee measured by the question “Did your back pain radiate to
your legs last week? If yes, how far down did the pain radiate? ” and categorized into
yes/no

e Average pain severity last week or last two weeks measured by the Numeric Rating Scale
(NRS) [135]. The NRS (range 0-10, higher score indicates higher pain severity) has been
widely used to evaluate pain, and evidence supports its reliability and validity across
many populations [136]. The NRS has proven to be preferable when examining patients
with back pain [137], including for Norwegian patients [138]

e Pain duration measured by the questions: “How many days have you had your current
back pain?” and categorized into < 6 weeks, 6 weeks to 3 months, or > 3 months (Papers |

and 1), and “How many days have you had your current pain?” (Papers 11l and 1V)
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Pain history measured by the question “Have you had back pain before?” and categorized
into yes/no

Back-related disability measured by the Norwegian version of the Roland Morris
Disability Questionnaire (RMDQ) [139]. The RMDQ (range 0-24, higher score indicates
higher degree of back-related disability) is a widely used back-specific patient-reported
measure of disability and evidence supports its validity [140], also when the Norwegian
version is used [141]

Number of comorbidities measured by the Norwegian version of the Self-Administered
Comorbidity Questionnaire (SCQ) [142]. The SCQ (range 0-15, higher score indicates
more comorbidities) measure 13 pre-defined comorbidities (heart disease, high blood
pressure, lung disease, diabetes, ulcer or stomach disease, kidney disease, liver disease,
anaemia or other blood disease, cancer, depression, osteoarthritis, back pain, and
rheumatoid arthritis) and two optional comorbidities, and evidence supports its validity
among people with back pain [143]. In BACE-N and BACE-D item no. 12 (back pain)
was replaced with a third optional comorbidity

Health-related quality of life measured by the physical function and mental summary
score of the Norwegian version of the Short-Form Health Survey 36-item (SF36) [144].
The SF36 (range 0-100, higher score indicates better health-related quality of life) has
been widely used as a generic instrument for measuring health status in various diseases
and conditions [145], and has been suggested to be the most appropriate generic
instrument for use in musculoskeletal conditions [146]

Emotional well-being measured by the Norwegian version of the Center for
Epidemiological Studies-Depression questionnaire (CES-D) [147]. The CES-D (range O-
60, higher score indicates more signs of depression) has been widely used in studies of
late-life depression and its psychometric properties are generally favourable [147]
Kinesiophobia measured by the Norwegian version of the Fear Avoidance Beliefs
Questionnaire - Physical Activity subscale (FABQ-PA) [148]. The FABQ-PA (range O-
24, higher score indicates higher levels of kinesiophobia) has been widely used and
evidence supports its validity [148-150], including when used among Norwegian patients
with back pain [151]

Risk of poor disability outcome measured by the Norwegian version of the Keele STarT
Back Screening Tool (SBST) [95]. The SBST is designed to screen primary care patients

with low back pain for prognostic indicators that are relevant to initial decision-making.
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The tool produces an overall score from 0-9 and a psychological subscale score from 0-5.
Patients with an overall score between 0-3 are classified as low risk. Patients with a
minimum overall score of 4 and a maximum subscale score of 3 are classified as medium
risk. Patients with a minimum overall score of 4 and a subscale score of 4 or 5 are
classified as high risk. The SBST has been recommended in guidelines to enable stratified
care for patients with low back pain [43, 97]. The SBST was translated into Norwegian by
Storheim and Grotle in 2012 and has been shown to be acceptably accurate in predicting
persistent disabling back pain [95, 152-155]

Expectations of recovery measured by the question “What are your expectations for your
back pain in 3 months?” on a five-point scale and categorized into “recovered”, “much
better”, or “no change or worse”

Number of red flags (cancer, first episode of back pain, constant pain, unexplained weight
loss, systematically unwell, fever, urinary retention or loss of bladder control, age > 75
years, trauma as cause of back pain, osteoporosis, cortisone use, and severe morning
stiffness) [33, 156]

Total costs related to healthcare utilization during a period of 6 (BACE-N) or 12 (BACE-
D) weeks prior to inclusion. Healthcare utilization prior to inclusion included: primary
care consultations, use of back medication, and number of diagnostic examinations. Total
cost of healthcare utilization per patient was estimated by multiplying frequency of use by
unit costs collected from national pricelists (see section 3.8 for a detailed description of
cost estimation)

Physical workload at work measured by the Norwegian version [157] of the Physical
Workload Questionnaire (PWQ) [158]. The PWQ (range 0-100, higher score indicates
higher physical workload) consists of two subscales (“heavy physical workload” and
“long-lasting postures and repetitive movements”), and evidence supports it validity
among employees with musculoskeletal complaints [157, 158]

Characteristics of psychosocial work environment (control of decisions, authorizing
management, role conflicts, and fair leadership) measured by questions from the General
Nordic Questionnaire for Psychological and Social Factors at Work (QPS Nordic) [159].
The QPS Nordic is a commonly used Nordic questionnaire for psychological and social
factors in working life and evidence supports its reliability and validity [160]. Responses
within the QPS Nordic are given in the form of a five-point Likert scale (“very seldom or
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never”, “rather seldom”, “sometimes”, “rather often”, and “very often or always”)
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Moreover, public registry data on long-term absenteeism (> 4 weeks) was obtained from
NAV. Workers in Norway qualify for sickness benefits from NAV if they have been in paid
work for the last 4 weeks before the sickness incident and if the occupational disability is
documented by a sick leave certificate. In general, sickness benefit (100% of salary) can be
received from the first day of reported sickness and for up to 1 year. If a person is still unable
to work after 1 year, they may be entitled to disability benefits or work assessment allowance.
Data on absenteeism obtained from NAV contains dates and grading of absenteeism in

addition to the associated diagnostic code.

Rationale for selected variables in Papers I-1V

In Paper I, the SBST [95] was used as a screening tool to classify included participants into

low, medium, or high risk of poor disability outcome.

In Paper 11, based on previous scientific literature, the following abovementioned
variables were included as potential modifiable prognostic factors: pain severity [64, 75, 102,
103, 109, 110], back-related disability [64, 75, 102, 103, 105, 109], health-related quality of
life [102, 110], emotional well-being [75, 103, 105, 107, 108], kinesiophobia [75, 107],
number of comorbidities [61, 110], radiating pain below the knee [75], and expectations of

recovery.

Overall prognosis research (Paper 1) and prognostic factor research (Paper 11) may
vary depending on context (time, place, healthcare setting) and the characteristics of the study
population [12, 13]. Therefore, based on previous scientific literature, the following
abovementioned variables were included as descriptive variables in Paper I: sex [64, 102, 161,
162], age [64, 102, 161, 162], educational level [105, 163], first healthcare provider [164],
radiating pain below the knee [75], pain severity [64, 75, 102, 103, 109, 110], pain duration
[103], pain history [109], back-related disability [64, 75, 102, 103, 105, 109], number of
comorbidities [61, 108, 110], health-related quality of life [102, 110], emotional well-being
[75, 103, 105, 107, 108], kinesiophobia [75, 107], number of red flags, and total costs related
to healthcare utilization prior to inclusion. In Paper 11, the following abovementioned
variables were included as potential covariates: sex [64, 102, 161, 162], age [64, 102, 161,
162], educational level [105, 163], employment status, first healthcare provider [164], pain
duration [103], pain history [109], and total costs related to healthcare utilization prior to

inclusion.
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In Paper 111, based on previous scientific literature, the following abovementioned
variables were included to investigate construct validity of the iPCQ: health-related quality of
life [165, 166], pain severity [165, 167-170], physical workload at work [167, 171-173], and

characteristics of psychosocial work environment [167, 168, 172-175].

In Paper 1V, public registry data on long-term absenteeism (> 4 weeks) obtained from
NAV was included to evaluate criterion validity of the iPCQ. Public registry data is often

designated at the gold standard of absenteeism.

3.8 Analyses

An overview of analyses conducted in Papers I-1V is given in Table 5. All analyses in Papers
I and Il were outlined in a statistical analysis plan published a priori [126, 127]. All analyses
were performed using the IBM SPSS version 24.0 (SPSS Inc., Chicago, IL) (Papers Il and
IV) and 26.0 (IBM Corporation, Armonk, NY, USA) (Papers | and I1). Furthermore, in Paper
I11, the Vassarstats kappa was calculated using http://vassarstats.net/kappa.html. P-values
below 0.05 were considered statistically significant. Paper Il was considered to be
explanatory, so no correction for multiple testing was performed within this paper. All
statistical tests were two-sided. Papers I-1V were co-authored by a medical statistician. Papers

| and Il were co-authored by a health economist.
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Table 5. Overview of analyses used in Papers I-IV

Paper | Paper Il Paper Il Paper IV

Study flow

Frequency and percentage
Mann-Whitney U test
Pearson Chi-Square
Fisher’s exact test

<X X X X

Descriptive statistics

=<
=<
=<
=<

Frequency and percentage
Median and interquartile range or range X X X X
Mean and standard deviation X X X X
Data quality

Frequency and percentage X

Missing data

Frequency and percentage
Visually exploring

Little’s test

<X X X X
<X X X X

Multiple imputation using regression estimation (baseline data)
Content validity

Relevance evaluating X
Comprehensiveness evaluating X
Comprehensibility evaluating X
Construct validity

Confirmatory factor analysis X
Interitem correlation X
Hypothesis testing, Spearman’s rho X
Criterion validity

Percentage

Median and interquartile range

Intraclass correlation coefficient

Bland-Altman plot

Wilcoxon signed rank test

X X X X X X

Spearman’s rho

Reliability

Intraclass correlation coefficient X
Cohen’s unweighted kappa X
Healthcare utilization

Frequency and percentage X X

Median and interquartile range X X
Kruskal-Wallis test incl. post hoc Mann-Whitney U tests with Bonferroni adjustment X

Cost estimation

Frequency and percentage X

Mean with 95% Cl using bias-corrected and accelerated bootstrapping X X

Median with 95% Cl using bias-corrected and accelerated bootstrapping X X
Identification analysis

Box-Tidwell transformation X

Univariable and multivariable binary logistic regression analyses X

Replication analysis

Univariable and multivariable binary logistic regression analyses X

Sensitivity analyses

Primary analyses conducted without adjustment for missing data X X

Primary analyses conducted without outliers X
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Study flow (Papers I and I1)

Flow of participants through BACE-N (Papers | and 1) and BACE-D (Paper I1) were reported
with flow charts according to the STROBE and the REMARK guidelines [176, 177]. Reasons
for dropout were provided when known. Baseline differences between responders and non-
responders at 12-month follow-up were evaluated. In Paper I, a Mann-Whitney U test was
used for continuous variables, and a Pearson Chi-Square or Fisher’s exact test (if <5 cases in

one cell) was used for categorical variables. In Paper Il frequency and percentage were used.

Descriptive statistics (Papers I-1V)

Frequencies, medians, and means, and their respective variations (percentages, interquartile
range or range, and standard deviations) were calculated to characterize the participants at

baseline, and the iPCQ core items and index scores.
Data quality including missing data (Papers I-1V)

Floor and/or ceiling effects were assessed in Paper I11 and considered to be present if more
than 15% of the participants reported the lowest or highest possible score [178]. The

proportion of missing data was described with frequency and percentage in Papers I-1V.

In BACE-N (Papers I and Il), the missing value pattern was visually explored, and
missingness at random was assumed. Also, we found evidence against the hypothesis that
values were not missing completely at random (Little’s test, p > 0.05). Missing baseline data
were handled by multiple imputation [179]. Five multiple imputation datasets with 10
iterations were created using regression estimation. We did not impute missing outcome
values as the imputation model had poor predictive performance and caused a clear trend of
values being overestimated. Instead, missing values on follow-up variables used to calculate
the outcome cost scores were filled in with: 1) each patient’s individual average of observed
values for the variables: consultations with healthcare professionals and medication use, and
2) a value of zero costs for the variables: diagnostic examinations, hospitalization,

rehabilitation stay, and back operations.

In BACE-D (Paper 1), the missing value pattern was visually explored, and
missingness at random was assumed. Missing values on follow-up variables used to estimate
the outcome cost score were filled in with: 1) each patient’s individual average of observed
values for the variables: consultations with healthcare professionals and medication use, and

2) a value of zero costs for the variables: diagnostic examinations and back operations.
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Healthcare utilization and cost estimation (Papers I and 1)

Type and frequency of use of different healthcare resources were calculated for each of the
follow-up periods in BACE-N (Papers | and 1) and BACE-D (Paper Il). Costs of healthcare
utilization per patient were estimated by multiplying frequency of use by unit costs collected
from national pricelists in Norway and the Netherlands (Table 6). Non-healthcare costs
related to provision of healthcare (such as transportation) were not estimated. Costs related to
back medication were estimated based on medication type (not exact medication name) and
frequency of use converted to numbers of days with medication use (data on dosage were not
available) (Table 7). All costs were presented in euros (€) for 2020 and estimated with both
mean and median values with 95% CI, using bias-corrected and accelerated (BCa)
bootstrapping. The BCa was conducted with a bootstrap sample size of 1000. Cost data are
commonly skewed, so both mean and median values were presented to support result
interpretation. Values in NOK were recalculated to euros using the exchange rate from
February 2020 (€1 = NOK 10).
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Table 6. Cost categories, units, unit price, all numbers in euros (€) for 2020

Cost categories Unit Norwegian Dutch unit Reference (source)
unit price (€) price (€)

Primary care

General practitioner Per visit 431 36.0 The Norwegian Medical Association, estimated average
iMTA costing tool [180]
Occupational physician Per visit - 36.0 iIMTA costing tool [180]
Physiotherapist Per visit 47.2 36.0 The Norwegian Physiotherapy Association, estimated
average. iIMTA costing tool [180]
Chiropractor Per visit 55.0 36.0 Private price lists, estimated average
Manual therapist Per visit 74.2 36.0 The Norwegian Physiotherapy Association, estimated
average
Naprapath Per visit 64.0 - Private price lists, estimated average
Osteopath Per visit 65.0 - Private price lists, estimated average
Psychologist Per visit 110.0 102.0 The Norwegian Psychological Association, estimated
average. iIMTA costing tool [180]
Other therapists Per visit 75.0 - Private price lists, estimated average
Back medication
Paracetamol Per daily 0.5 0.9 NoMA price list, estimated average. Medicijnkosten.nl,
defined dose estimated average incl. pharmacy delivering costs [180]
NSAID Per daily 1.2 0.4 NoMA price list, estimated average. Medicijnkosten.nl,
defined dose estimated average incl. pharmacy delivering costs [180]
Muscle relaxant Per daily 0.7 0.5 NoMA price list, estimated average. Medicijnkosten.nl,
defined dose estimated average incl. pharmacy delivering costs [180]
Sleep medication Per daily 0.2 - NoMA price list, estimated average
defined dose
Cortisone Per daily 0.4 - NoMA price list, estimated average
defined dose
Opioid Per daily 0.9 0.5 NoMA price list, estimated average. Medicijnkosten.nl,
defined dose estimated average incl. pharmacy delivering costs [180]
Antidepressant Per daily - 0.3 Medicijnkosten.nl, estimated average incl. pharmacy
defined dose delivering costs [180]
Anticonvulsant Per daily - 0.7 Medicijnkosten.nl, estimated average incl. pharmacy
defined dose delivering costs [180]
Examinations
Blood sample Per 20.4 4.4 The Norwegian Medical Association, estimated average
examination iMTA costing tool [180]
X-ray Per 119.0 459 Unilabs price list, estimated average
examination The National Health Authority
MRI Per 269.0 233.0 Unilabs price list, estimated average
examination iMTA costing tool [180]
CcT Per 189.0 151.0 Unilabs price list, estimated average
examination iIMTA costing tool [180]
Secondary care
Medical specialist Per visit - 125.0 iMTA costing tool [180]
Back operation Per operation  5220.0 5254.0 DRG2150. Different academic and non-academic hospital
pricelists, estimated average
Hospitalization Per day 1880.0 - The Norwegian Directorate of Health, SAMDATA
Rehabilitation stay Per day 315.0 - UniCare pricelist, estimated average

iMTA indicates Institute for Medical Technology Assessment; NSAID, non-steroidal anti-inflammatory drug; NoMA, Norwegian Medicines Agency;
€, euro. Cells marked with a dash (-) indicates that the unit price was not estimated.
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Table 7. Assumptions made to estimate numbers of days with medication use*

Frequency Estimated number of days with medication use last 3 months
BACE-N

Less frequently than every month 2

Every month 6 (2 days a month)
Every week 26 (2 days a week)
Daily 91

Several times a day 91

BACE-D

Less than once a week 6 (2 days a month)
Once or twice a week 19 (1.5 days a week)
Three to five times a week 52 (4 days a week)
Daily 91

*Assumptions made in collaboration with health economist.

Healthcare utilization across patients with different risk profiles (Paper I)

Type and frequency of use of different healthcare resources were described for the one-year
of follow-up for the following subgroups in BACE-N: 1) low, 2) medium, and 3) high risk of
persistent disabling back pain according to the SBST. The Kruskal-Wallis test including post
hoc Mann-Whitney U tests with Bonferroni adjustment were conducted to determine
between-group differences with regards to: number of primary care consultations, number of
patients using back medication, number of patients receiving imaging (X-ray, MRI, CT), and
number of patients receiving secondary care (hospitalization, rehabilitation stays, back
operations). The Bonferroni adjustment was applied by multiplying raw p-values by numbers
of tests conducted (0.05x3).

High costs related to healthcare utilization (Paper I1)

Costs related to healthcare utilization aggregated for one year of follow-up were dichotomized
as high and low (in BACE-N and BACE-D). High costs related to healthcare utilization was
defined as patients having costs in the top 25" percentile [75, 103].

Identification and replication analysis (Paper I1)

First, univariable and multivariable binary logistic regression models were used to identify
individual associations (crude and adjusted for selected covariates) between predefined
modifiable prognostic factors and costs related to healthcare utilization (in BACE-N). The
cost score was entered into the model as a dependent dichotomous variable (high costs
defined as patients with costs in the top 25" percentile, yes/no). Linearity of continuous
independent variables was examined using Box-Tidwell transformations [181]. Independent
variables that demonstrated a non-linear relationship with the dependent variable were

categorized before entering the model. Next, as described above, univariable and
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multivariable binary logistic regression models were used to replicate findings from the
identification analysis within the BACE-D material. Results were presented as crude and
adjusted odds ratio (OR) with 95% CI. The decision on whether findings were replicated was
based on the direction and size of the association and the size of the CI for each of the

predefined modifiable prognostic factors [182].
Content validity (Paper 111)

We investigated content validity by evaluating relevance, comprehensiveness, and
comprehensibility, as recommended by COSMIN [124]. Two researchers and 1 clinician with
no conflicts of interest were asked about the relevance and the comprehensiveness of the
iIPCQ (are all included items relevant for the construct of productivity cost and the target
population, are all key elements of productivity costs included?). Ten patients with
musculoskeletal disorders were asked open questions about the comprehensibility of the iPCQ
(are the instructions, items, and responses understood as intended, are the items appropriately

worded, and do the response options match the questions?).
Construct validity (Paper I11)

We investigated construct validity by evaluating structural validity and internal consistency
followed by hypothesis testing, as recommended by COSMIN [124]. To evaluate structural
validity and confirm the underlying structure of the iPCQ, confirmatory factor analysis was
conducted [183]. A computed factor loading expresses the magnitude or strength of an
association between a given item and a factor (a component). The loading ranges from 0 to 1;
the higher the value, the more an item is associated with a factor [183]. Based on the structure
of the iPCQ, we expected that the core items would load onto 3 components: absenteeism
(items no. 2, 3, 4, and 6), presenteeism (items no. 2, 3, 8, and 9), and unpaid work

productivity costs (item no. 11 and 12).

To evaluate the internal consistency of the three components interitem correlation was
assessed. For components to be considered sufficiently reliable, the interitem correlation
should be > 0.4 [184].

The hypotheses (Table 8) included in the hypothesis testing were based on previous
scientific literature [165-175]. Some inconsistency has been found in the literature. However,
to the best of our knowledge, most available literature demonstrates a low correlation between

productivity costs and health-related quality of life, pain severity, physical workload at work,
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and psychosocial work environment. All hypotheses were investigated with Spearman’s rho,
as the scales were not normally distributed. Correlation coefficients < 0.3, between 0.3 and
0.6, and > 0.6 were considered low, moderate, and high, respectively [185]. According to
recommendations, the iPCQ is considered to have adequate construct validity if at least 75%

of the hypotheses are confirmed [178].

Table 8. Hypotheses for evaluating construct validity of the iPCQ in Paper |

1. High productivity costs, assessed with 3 index scores of the iPCQ, will be negatively low correlated with low health-related quality
of life [165, 166], assessed with the physical function and mental summary score of the SF36

2. High productivity costs, assessed with the 3 index scores of the iPCQ, will be positively low correlated with high pain severity [165,
167-170], assessed with the NRS

3. High productivity costs, assessed with the iPCQ index scores of absenteeism and presenteeism, will be positively low correlated
with low physical workload at work [167, 171-173], assessed with the PWQ

4. High productivity costs, assessed with the iPCQ index scores of absenteeism and presenteeism, will be positively low correlated

with low psychosocial work environment [167, 168, 172-175], assessed with the QPS Nordic
5. High productivity costs, assessed with iPCQ index score of productivity loss in unpaid work, will be positively low correlated with
high number of pain locations [165, 167-170], assessed with the McGill pain drawing

iPCQ indicates the iIMTA Productivity Cost Questionnaire; NRS, Numeric Rating Scale; PWQ, Physical Workload Questionnaire; QPS Nordic,
General Nordic questionnaire for psychological and social factors at work; SF36, 36-Item Short Form Health Survey.

Criterion validity (Paper 1V)

To evaluate criterion validity, the COSMIN group recommends evaluating the extent to which
an instrument is an adequate reflection of a gold standard [125, 178]. Evaluating the criterion
validity of iPCQ reported long-term absenteeism (> 4 weeks) can be done through
comparison with public registry data. However, evaluation of the criterion validity of the
remaining domains of the iPCQ poses significant challenges due to the lack of a gold standard
or objective measures [186]. To evaluate the criterion validity of iPCQ reported long-term
absenteeism (> 4 weeks), data on long-term absenteeism (reported by the iPCQ and the public

registry) were used to generate the following variables:

a) Occurrence of long-term absenteeism. Defined as a continuous period of more than
4 weeks of absenteeism recorded retrospectively from baseline (yes/no).

b) Duration of long-term absenteeism. Defined as the duration of a continuous period of
absenteeism from baseline to maximum 12 months retrospectively. The duration of long-
term absenteeism was operationalized in two different ways: 1) by calculating the number
of calendar days from start date until end date of sick leave (defined as the date the iPCQ
was completed) (duration), and 2) by adjusting for grading of absenteeism, summarizing

number of days with part-time sick leave to number of days with complete sick leave
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(adjusted duration) (e.g., 10 days with 50% sick leave equals absenteeism duration and

adjusted duration of 10 and 5 days, respectively).

To compare the occurrence of long-term absenteeism, participants were classified
according to whether a continuous period of long-term absenteeism had been recorded by the
IPCQ (yes/ no) and the public registry (yes/no). The overall agreement between the two
methods was expressed as: (number of identical/total answers) x 100. To compare the
duration and adjusted duration of long-term absenteeism, we computed intraclass correlation
coefficient (ICC) using two-way random average agreement. The acceptable level of ICC was
set to > 0.70 [178]. Furthermore, to illustrate the relationship between the two methods, we
depicted their differences rco-registry) and averages using Bland-Altman plots. Further, the
differencesircq-registry) Were described with medians and interquartile ranges and analysed with
the Wilcoxon signed rank test. To test whether differences between the two methods were
associated with the length of sick leave, as recorded by the public registry, stratified analyses
for the following categories of absenteeism length were performed: < 3 months, > 3 months to
< 6 months, and > 6 months. In addition, Spearman’s rho was used to assess the correlation
between the differencesircqo-registry) and the length of sick leave. Correlation coefficients < 0.3,

between 0.3 and 0.6, and > 0.6 were considered low, moderate, and high, respectively [185].
Reliability (Paper I11)

We evaluated reliability of the iPCQ by assessing test-retest reliability. Continuous variables
(items no. 2, 3, 4 second part, 6, 8, 9, 11, and 12) and the 3 index scores of the iPCQ were
assessed with the intraclass correlation coefficient (ICC) using 2-way random, average
agreement. Dichotomous variables (items no. 4 first part, 5, 7, and 10) were assessed with
Cohen’s unweighted kappa. The acceptable level of ICC was set to > 0.70 [178]. Kappa
values were categorized according to Altman: poor (0 to 0.2), fair (0.21 to 0.40), moderate
(0.41 to 0.60), good (0.61 to 0.80), and very good (0.81 to 1.00) [187].

Sensitivity analyses (Papers I, 11, and 1V)

To assess the credibility of total cost calculations related to the primary analyses in Paper I,
two sensitivity analyses were performed: 1) complete case analysis without adjustment for
missing data, and 2) without outliers. Outliers were identified with simple scatterplots by
visual inspection and defined as patients with remarkably high total costs at each time period:
5 patients with costs > €2433 at 0-3 months, 5 patients with costs > €6025 at > 3-6 months, 8
patients with costs > €3518 at >9-12 months, and 11 patients with costs > €8004 at 0-12
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months. To assess the credibility of the identification analysis and possible bias introduced by
the multiple imputation procedure in Paper Il, the univariable and multivariable binary
logistic regression analyses were performed on complete case data (in BACE-N).

Sample Size (Papers 1-1V)

Papers I, 11, and IV contain secondary analyses embedded in BACE-N, BACE-D, and the MI-
NAYV project. Details on sample size calculations related to the primary aims of these cohorts
are provided in the study protocols [34, 35, 123]. In Paper I, we considered a sample size of
450 participants sufficient to describe healthcare utilization and estimate associated costs
[188]. In Paper I1, we used number of events per variable (EPV) [189-193] and the rule of
thumb of “10 events per 1 analysed variable” [194-197] to determine statistical power. With a
minimum sample size of 450 participants in BACE-N and BACE-D, a minimum of 112
participants were anticipated to be in the top 25" percentile of costs and defined as having
high costs related to healthcare utilization (yes/no) (events). An EPV of 10 would allow a
maximum of 11 prognostic variables to be included in the logistic regression models. We used
quality criteria recommended by Mokkink et al. [125] to determine statistical power for Paper
IV; a sample size of 30 to 50 participants in the smallest group is considered adequate when

investigating criterion validity.

In Paper 111, we planned to recruit 100 participants based on the quality criteria
recommended by Terwee et al. [178] and Nunnally et al. [184]. These criteria suggest a
minimum of 100 participants for assessing internal consistency, at least 50 participants for
assessing reproducibility and floor or ceiling effects [178], and at least 10 participants for

each item included in the factor analysis [184].
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SUMMARY OF RESULTS

The main results from Papers I-1V are presented below. Participants included in the four
papers are presented together in section 4.1, while the results from the papers are presented
separately in sections 4.2 to 4.5. Detailed results including tables and figures are found in the

enclosed papers.

4.1 Participants Papers I-1V

Papers | and Il included 452 patients with back pain aged > 55 years (BACE-N). In addition,
Paper Il included 675 patients with back pain aged > 55 years (BACE-D). Paper 11l included
115 patients with musculoskeletal disorders (87% with back or neck pain) aged 21 to 65
years. Finally, Paper 1V included 144 people on long-term sick leave due to musculoskeletal
disorders (19% with back or neck pain) aged 24 to 67 years. The characteristics and clinical
status of included participants at baseline in Papers I-11 and Papers I11-1V are presented in

Table 9 and 10, respectively.

Flow of participants through Papers | and 1l is shown in Figure 1. Fourteen patients
(3%) in BACE-N and 22 patients (3%) in BACE-D were dropouts at 12-month follow-up and
were not included in the analyses. In BACE-N, there was a larger proportion of females (55
vs. 42%) among responders as compared to non-responders. In BACE-D, there was a larger
proportion of people not in paid work (26 vs. 38%) and people with short pain duration < 6
weeks (56 vs. 39%) among responders as compared to non-responders. There were no other
differences between responders and non-responders in the two cohorts. The BACE-N and
BACE-D samples were largely comparable, though BACE-N had a larger proportion of
people with high education level (44 vs. 17%), people in paid work (47 vs. 27%), and people
with pain duration < 6 weeks (67 vs. 54%).
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Table 9. Characteristics and clinical status at baseline of participants included in Papers | and II

Paper | Paper Il
BACE-N (n = 452) BACE-N (n = 452) BACE-D (n = 675)

Female 235 (52) 235 (52) 401 (59)
Age in years 66 (59-72) 66 (59-72) 65 (60-71)
Education level high 188 (44) 188 (44) 114 (17)
Ethnicity Norwegian (BACE-N) or Dutch (BACE-D) 430 (95) 430 (95) 637 (96)
Employment status currently in paid work 211 (47) 211 (47) 177 (27)
Productivity loss (iPCQ)

Absenteeism last 4 weeks 75 (17) - -

Presenteeism last 4 weeks 132 (32) - -

Productivity loss unpaid work last 4 weeks 135 (35) - -
First healthcare provider

General practitioner 127 (28) 127 (28) 675 (100)

Physiotherapist 130 (29) 130 (29) 0(0)

Chiropractor 195 (43) 195 (43) 0(0)
Pain location

Thoracic 56 (13) 56 (13) 154 (26)

Lumbar/sacral 406 (92) 406 (92) 561 (93)

Radiating pain below the knee 141 (31) 141 (31) 205 (31)
Pain severity average last week (NRS, 0-10) 5 (4-7) 5(4-7) 5(3-7)
Pain duration

< 6 weeks 252 (67) 252 (67) 323 (54)

6 weeks to 3 months 49 (13) 49 (13) 116 (20)

>3 months 75 (20) 75 (20) 156 (26)
Previous episodes of back pain 400 (95) 400 (95) 579 (86)
Disability (RMDQ, 0-24) 9 (4-13) 9 (4-13) 10 (5-14)
Comorbidity (SCQ, 0-15) 1(1-2) 1(1-2) 2(1-3)
Health-related QOL (SF36, 0-100)

Physical component 42 (36-47) 42 (36-47) 43 (37-50)

Mental component 55 (48-60) 55 (48-60) 52 (43-57)
Emotional well-being (CES-D, 0-60) 8(3-13) 8(3-13) 9 (4-14)
Kinesiophobia (FABQ-PA, 0-24) 9 (5-13) 9 (5-13) 14 (10-17)
Expectations of recovery within 3 months

Fully recovered - 111 (26) 113 (17)

Much better - 217 (50) 178 (27)

No change or worse - 105 (24) 367 (56)
Healthcare utilization prior to inclusion
Primary care consultation last 6 (BACE-N) or 12 (BACE-D) weeks

General practitioner 78 (18) 78 (18) 609 (91)

Occupational physician - - 13 (2)

Physiotherapist, chiropractor, or manual therapist 295 (68) 295 (68) 299 (45)

Psychologist 2(0.5) 2 (0.5) 5(1)

Other therapists 21 (5) 21 (5) -
Use of back medication 165 (40) 165 (40) 484 (73)
Diagnostic examination last 6 (BACE-N) or 3 (BACE-D) months

Blood sample 12 (3) 12 (3) 92 (14)

X-ray 23 (5) 23 (5) 155 (23)

MRI/CT scan 49 (11) 49 (11) 30(5)
Previous hospitalization 48 (11) 48 (11) -
Previous rehabilitation stay 17 (4) 17 (4) -
Medical specialist consultation - - 46 (7)

CES-D indicates the Center for Epidemiologic Studies Depression Scale; FABQ-PA, The Fear Avoidance Beliefs Questionnaire, physical activity
subscale; iPCQ, The iIMTA Productivity Cost Questionnaire; NRS, Numeric Rating Scale; RMDQ, The Roland Morris Disability Questionnaire; SCQ,
The Self-Administered Comorbidity Questionnaire; SF-36, 36-Item Short-Form Health Survey. The presented characteristics are based on
complete case data. All values are presented by number (valid percentage of total) or median (IQR). Cells marked with a dash (-) indicates that
the variable was not measured. The original article for Paper | presented pooled estimates based on multiple imputation procedures. For the
purpose of this table, all values were based on complete case data to give similar values for both papers.
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Table 10. Characteristics and clinical status at baseline of participants included in Papers Il and IV

Paper Il Paper IV
Validity study (n = 115) Test-retest study (n = 62) (n =144)
Female 79 (69) 39 (63) 85 (59)
Age in years 45 (21-65) 46 (28-65) 49 (24-67)
Education level high 67 (58) 35(57) 71 (49)
Mother tongue Norwegian 100 (87) 53 (86) 128 (89)
Employed or self-employed (paid job) 104 (90) 55 (89) 144 (100)
Weekly work hours 38 (8-52) 38 (8-52) 38 (4-60)
Weekly workdays 5(2-7) 5(2-7) 5(2-7)
Absenteeism last 4 weeks (iPCQ) 79 (69) 40 (65) 144 (100)
Type of absenteeism
Partial sick leave - - 17 (12)
Complete sick leave - - 48 (33)
Partial and complete sick leave - - 79 (55)
Presenteeism last 4 weeks (iPCQ) 32 (28) 23 (37) 68 (47)
Productivity loss unpaid work last 4 weeks (iPCQ) 52 (45) 29 (47) 75 (52)
Pain severity last 1 (Paper Ill) or 2 weeks (Paper IV) (NRS, O- 5(1-9) 5(1-9) 5(1-9)
10)
Pain location
Lower limbs 70 (61) 36 (58) 22 (15)
Back and neck 100 (87) 54 (87) 28 (19)
Upper limbs 55 (48) 24 (39) 41 (29)
> Two pain areas 45 (39) 23 (37) 30(21)
Others - - 23 (16)
Health-related quality-of-life (SF36, 0-100)
Mental health 70 (10-100) 75 (10-95) -
Physical function 75 (30-100) 70 (30-95) -
Physical workload (PWQ, 0-100)
Heavy physical workload 21 (0-86) 26 (0-86) -
Long-lasting posture and repetitive movement 50 (0-100) 50 (0-100) -

QPS Nordic (1-5)
Control of decisions
Authorizing management
Role conflict
Fair leadership

iPCQ indicates the iMTA Productivity Cost Questionnaire; NRS, Numeric Rating Scale; PWQ, Physical Workload Questionnaire; QPS Nordic,

General Nordic questionnaire for psychological and social factors at work; SF36, 36-Item Short Form Health Survey. The presented characteristics
are based on complete case data. All values are presented by number (valid percentage of total) or median (range). Cells marked with a dash (-)
indicates that the variable was not measured. The original article for Paper lll presented mean (SD) value for age and separate values for back
and neck pain location. The original article for Paper IV presented median (IQR) values for weekly workhours and workdays and mean (SD) value
for pain severity. For the purpose of this table, values were recalculated to give comparable values between the two papers.
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Baseline inclusion, BACE-N Baseline inclusion, BACE-D
[n=452) [n=8675)

Dropout (n=7)
Dﬂ}l}DUt {ﬂ = ?} ¥ Reasons: dig niot wish o participate (2},
Reasans: study not appropriate (2}, — sickness 1), death (1], reasan unkrawn |1
oiher disease 2], reasan unknown (3]
3-month follow-up
3-month follow-up Returned questionnaire, n= 626
Returned questionnaire, n =372 Dropout (n = 6)
+ Seasons: did not wish to participate {3),
— mipved {2
Dropout {n = 3) et
%’ Reasons: death (1), reason unknown (2) E—mumh follmv—up
Returned guestionnaire, n = 610
6-month follow-up Dropout (n = 4)
Returned guestionnaire, n= 358 ¥ Reasons: did nat wish to participate |11,
—— maved (2), death (1)
Dropout (n =4 9-month follow-up
Reasons: difficuities answering cuestionnaire . .
fz). pain free (1}, neason undnown (1) Returned qUEStIl:InI"IBIrE, n=>588
Dropout (n=5)
12-month follow-up ¥ . Reascns: did not wish to partidpate [4],
Returned guestionnaire, n =342 deathi{1)
12-month follow-up

Returned guestionnaire, n = 581

Fig 1. Participant flow chart BACE-N and BACE-D

4.2 Paper |

Healthcare utilization and related costs among older people seeking primary care due to back
pain

Almost all included patients (87%) had costs related to healthcare utilization during the one-
year of follow-up. Mean (BCa 95% CI) and median (BCa 95% CI) total cost per patient was
€825 (682-976) and €364 (307-440), respectively. Patients within the top 25" percentile
accounted for 77% of total costs within the sample. The largest cost category was primary
care consultations (56% of total costs). The remaining cost categories were hospitalization
(16%), back operations (11%), examinations (8%), back medication (6%), and rehabilitation
stays (3%). Imaging rate was 34% during the one-year of follow-up, including the time period
from baseline to 6 months retrospectively. A total of 34-45% of patients used medication, and

the most commonly used medication was paracetamol (27-35% of patients).

Patients with medium and high risk of persistent disabling back pain had a significantly
higher degree of healthcare utilization compared to patients with low risk (Kruskal-Wallis
test, post hoc Mann-Whitney U tests with Bonferroni adjustment, (p < 0.030)). No statistically

significant differences were revealed between medium- and high-risk patients.
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4.3 Paper Il

Modifiable prognostic factors of high costs related to healthcare utilization among older

people seeking primary care due to back pain

In BACE-N and BACE-D, a total of 110 and 163 patients were defined as having high costs
(> €789 and > €664) during the one year of follow-up, respectively. Figure 2 shows adjusted
OR estimates with 95% CI for the association between each of the modifiable prognostic
factors and being in the high costs group. In both the identification and replication analysis,
after adjustment for selected covariates, factors associated with increased odds of being in the
high costs group were a higher degree of pain severity, disability, and depression, and a lower
degree of physical health-related quality of life. No associations were found between being in
the high costs group and the degree of kinesiophobia or expectations of recovery. There were
inconsistent results across the two cohorts with regards to the impact of comorbidity, radiating
pain below the knee, and mental health-related quality of life on high costs related to

healthcare utilization.
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Variable

Adjusted OR* (95% Cl)

BACE-N

BACE-D

Pain severity (NRS, 0-10)

Disability (RMDQ, 0-24)

Emotional well-being (CES-D, 0-60)
Kinesiophobia (FABO-PA, 0-24)

Comorbidity (SCQ, 0-15)

Radiating pain below knee (ref: no)

HRQOL physical (SF-36, 0-100) (ref. 4. percentile)

3. percentile

1.147 (1.031-1.277)
1.140 (1.087-1.195)
1.040 (1.013-1.068)
1.030 (0.990-1.071)
1.614 (1.339-1.945)
2.254 (1.389-3.660)

2.167 (0.956-4.909)

1.324 (1.203-1.457)
1.143 (1.092-1.196)
1.038 (1.010-1.066)
1.034 (0.997-1.073)
1.091 (0.948-1.254)
1.507 (0.969-2.345)

2,328 (1.222-4.437)

2. percentile 2.778(1.250-6.173) 2.198(1.221-3.958)
R S—
1. percentile 4.913 (2.235-10.803) 3.937 (2.082-7.445)
=
HRQOL mental (SF-36, 0-100) (ref. 4. percentile)
3. percentile 1.095 (0.523-2.292) 0.813 (0.410-1.613)
2. percentile 2.162 (1.102-4.240) 0.382 (0.187-0.784)
1. percentile 2.583(1.317-5.068) 1.173(0.629-2.185)
N
Expectation of recovery (ref. recovered)
Much better 1.622 (0.878-2.997) 1.129(0.583-2.186)
i —
No change or worse 1.004 (0.483-2.087) 1.275 (0.680-2.391)
1 5 7 10 11 12
B BACE-N W BACE-D

Fig 2. Forest plot summary of binary logistic regression analyses for individual associations between modifiable prognostic factors and high costs related to healthcare utilization. Adjusted OR (boxes) and the corresponding 95%
Cl (lines) are shown in black and green for the BACE-N and BACE-D sample, respectively. CES-D indicates The Center for Epidemiologic Studies Depression Scale; Cl, confidence interval; FABQ-PA, The Fear Avoidance Beliefs
Questionnaire, physical activity subscale; HRQOL, health-related quality of life; NRS, Numeric Rating Scale; OR, odds ratio; RMDQ, The Roland Morris Disability Questionnaire; SCQ, The Self-Administered Comorbidity
Questionnaire; SF-36, The Short-Form Health Survey 36-item. *Adjusted by sex, age, education level, employment status, pain duration, pain history, first healthcare provider and costs related to healthcare utilization prior to
inclusion.
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4.4 Paper |11
Measurement properties of the IMTA Productivity Costs Questionnaire

The proportion of missing data was < 10% for all items and there were no floor or ceiling
effects. Content validity was assessed to be sufficient as all the included items were relevant
and covered all domains of productivity costs, except compensation mechanisms and part-
time sick leave. Moreover, the iPCQ was understood as intended by the 10 patients evaluating
comprehensibility. Construct validity was confirmed. The confirmatory factor analysis
revealed a three-component solution accounting for 82% of the total variance in the data.
Moreover, as expected, the analysis showed that core items no. 2, 3, 4, and 6 loaded on the
first component (absenteeism), that core items 2, 3, 8, and 9 loaded on the second component
(presenteeism), and that core items 11 and 12 loaded on the third component (productivity
loss unpaid work). The internal consistency and the level of inter-item correlation were
acceptable for all components of the iPCQ with values of 0.46, 0.42, and 0.62 for
absenteeism, presenteeism, and productivity costs from unpaid work, respectively. A total of
91% of our hypotheses were confirmed. Test-retest reliability was above the recommended
minimum standard for all core items and the index scores (ICC > 0.88), except for item no. 8
(number of workdays with disability, ICC = 0.34). Kappa values of the four dichotomous
items of the iPCQ ranged from 0.62 to 0.84.

4.5 Paper IV

Criterion validity of the iMTA Productivity Cost Questionnaire

Occurrence of self-reported long-term absenteeism assessed by the iPCQ was identical to
public registry data with 100% agreement. Duration (no. of days with absenteeism) of long-
term absenteeism assessed by the iPCQ correlated highly with public registry data, with an
ICC (95%CI) of 0.93 (0.91-0.95). Furthermore, descriptive statistics displayed a median
(IQR) difference(irco-registry) OF 0 (0-0) days between the two methods. Adjusted duration (no.
of days with complete absenteeism) of long-term absenteeism assessed by the iPCQ
correlated acceptably with public registry data, with an ICC (95%CI) of 0.75 (0.48-0.86).
Compared to the public registry data, the participants overestimated the numbers of days with
long-term absenteeism with median (IQR) 17 (0-49) days, and a statistically significant

difference between the two methods was revealed (Wilcoxon signed-rank test, p < 0.001).
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DISCUSSION

5.1 Methodological considerations

In this section, methodological aspects of Papers I-1V are discussed with respect to internal
and external validity. Formal checklists for quality analysis of overall prognosis studies and
COl studies are lacking. Thus, domains from the Quality In Prognosis Studies (QUIPS) tool
[198] and the Consolidated Health Economic Evaluation Reporting Standards (CHEERS)
statement [199] were used when evaluating the internal and external validity of Paper I. The
QUIPS tool [198] was used as the main framework for Paper I1l. The COSMIN Bias Checklist
[200] was used for Papers 111 and 1V.

5.1.1 Internal validity

Papers | and 11

Based on the QUIPS tool [198] and the CHEERS statement [199], the following aspects of
internal validity were evaluated for Papers | and I1: study attrition, outcome measurement,
prognostic factor measurement, subgroup measurement, study confounding, and statistical

analysis and reporting.

A low dropout rate (3%) and relatively high follow-up response rate (76-93%)
indicated a low risk of attrition bias in Papers | and Il [2]. Although there is no agreed upon
standard for an acceptable response rate, a rate of 60% has been used as a rule of thumb for an
acceptable threshold in surveys [201], and a rate greater than 85% is often considered high
[2]. However, some possibly important differences between responders and non-responders
were seen. In BACE-N, there was a larger proportion of females (55 vs. 42%) among the
responders as compared to non-responders. In BACE-D, there was a larger proportion of
people not in paid work (26 vs. 38%) and people with shorter pain duration (56 vs. 39%)
among the responders as compared to non-responders. Previous studies have shown that
females are more likely to seek care for back pain as compared to males [64, 102, 109], as are
people with persistent pain [103]. Hence, it is likely that the amount of healthcare utilization
presented in BACE-N is somewhat overestimated, whereas the opposite may be true in
BACE-D.

The risk of outcome measurement bias is considered to be low to moderate in Paper I,
based upon the following arguments: 1) it is assumed that all relevant cost components were
included and that methods of measurement were adequate, valid, and reliable, 2) costs

unrelated to back pain were omitted, 3) all unit costs were valued appropriately in
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collaboration with a health economist and data sources were described, 4) method and setting
of measurement were the same for all participants if we disregard the fact that some
questionnaires were completed on paper, 5) the rates of missing data on healthcare utilization
variables were in the lower layer (18-26%), and 6) missingness at random was assumed.
However, the fact that we had to manually replace missing values on variables used to
calculate costs may have introduced some risk of bias. It is well-known that healthcare
utilization is prone to missing data [202-204], and that missing data should be replaced in
order to make use of all reported data [202, 203]. Unfortunately, due to poor predictive
performance, model-based multiple imputation could not be used on the follow-up data. We
therefore chose a frequently used, though not optimal, method for replacing missing values
[204], and have been transparent in our reporting (see section 3.8 for a detailed description of
the method used). The lack of data covering primary care consultations and medication use
between 6 and 9 months in BACE-N is also expected to cause a risk of bias and might have
led to an underestimation of total healthcare utilization and related costs in BACE-N. Still,
reported healthcare utilization of these resources was highest at the beginning of the follow-up
period (0-3 months as compared to > 3-6 months and > 9-12 months), and it is therefore only
expected to have a minor impact on the results. Finally, we, like others [20], used self-
reported data on healthcare utilization. Self-reported data may be affected by recall bias, and
it has been shown that self-reports tend to underestimate the true value of healthcare
utilization [205, 206]. This might be especially relevant among older people [207, 208].
Therefore, once again, we expect to have somewhat underestimated total healthcare utilization
and related costs in Paper I. In Paper 11, the following elements indicate a low risk of bias
regarding the outcome measurement: 1) a clear definition of high costs related to healthcare
utilization was provided, 2) our measurement of healthcare utilization and costs calculation is
assumed to be adequate, as discussed above, 3) the rate of missing data on variables used to
calculate the outcome variable was in the lower layer (7-26%), and 4) missingness at random
was assumed. However, as mentioned above, the fact that we had to manually replace missing
values on variables used to calculate the outcome score may have introduced some risk of
bias. Nevertheless, all participants with costs in the top 25" percentile in the complete case
sample were also participants with costs in the top 25" percentile after missing values were
replaced. Furthermore, it might have introduced some risk of bias that costs related to
hospitalization and rehabilitation stays were not measured in BACE-D. Thus, the risk of
misclassification bias related to whether participants were classified as having high or low

costs might be present in BACE-D. However, if costs related to hospitalization and
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rehabilitation stays were omitted from the cost calculations in BACE-N, only 4 participants
(<1%) switched cost group. Therefore, we argue that the dichotomization of the outcome
variable is trustworthy. Likewise, we consider the impact of recall bias to be minor in Paper 11

since the outcome variable was dichotomized into high or low costs.

The risk of bias in the prognostic factor measurement is assumed to be low to
moderate in Paper I1. Firstly, each of the prognostic factors was clearly defined and measured
with commonly used and well-validated questionnaires (except for the factors “radiating pain
below the knee” and “expectation of recovery”, which were measured with one-item
questions). However, none of the measurement tools have been formally validated for
Norwegian older people with back pain, which may have introduced some risk of bias. Based
on normative data from the general population in Norway showing that data-completeness of
the SF-36 declined with increasing age, it has been emphasized that caution should be
exercised when using this tool among people aged > 70 years [209]. Furthermore, our
measurement of comorbidity (the SCQ) might not have captured all relevant comorbidities for
an older population with back pain. For example, 7% of the BACE-N sample reported
osteoporosis in the open-ended SCQ items, making osteoporosis the fifth most common
comorbidity in BACE-N [210]. Secondly, the rate of missing data on the prognostic factor
variables was low (0-13%) and an appropriate method of imputation (multiple imputation)
[179] was used for missing data within the identification sample (BACE-N).

The risk of misclassification bias related to the SBST subgroup classification is
considered to be low in Paper I. Firstly, the SBST has been validated for older patients with
back pain and has been found to provide an acceptable accuracy for distinguishing between
patients with low and high probability of persistent disabling back pain [155]. Secondly, the
rate of missing data on the SBST was low (7%) and an appropriate method of imputation
(multiple imputation) [179] was used for missing data on this tool. A potential weakness,
however, is that up to 82% of people seeking primary care due to back pain are expected to
change SBST risk profile within 4 weeks from intake [211]. Thus, it could be argued that
repeated risk assessment with the SBST would have increased grouping credibility. However,
in BACE-N there was a large predominance of low-risk patients, of which only 11% were
expected to change risk profile [211]. Importantly, we aimed to describe healthcare utilization
across patients with different risk profiles at baseline, regardless of whether they changed

group affiliation over time.
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Overall, the risk of cofounding bias is considered to be low in Paper Il. A clear
definition of each covariate was provided, and methods of measurement are assumed to be
adequate. The rate of missing data on covariates was low (0-17%), and an appropriate method
of imputation [179] was used for missing data within the identification sample (BACE-N).
Nevertheless, the fact that we could not adjust for some potentially important covariates of
healthcare utilization, such as the patient’s disposition to access and pay for healthcare
services and health insurance status, might have introduced some risk of bias [101]. However,
these factors are likely of less importance in countries such as Norway and the Netherlands,

where health services are widely available and largely covered by the public sector.

The risk of analysis and reporting bias is assumed to be low in Papers | and Il. Both
papers were thoroughly pre-planned together with a group of skilled back pain researchers
and a statistician, including a statistical analysis plan published a priori [126, 127].
Furthermore, Paper | adheres to the STROBE [176] and the CHEERS [199] statements
reporting guidelines, while Paper Il adheres to the REMARK reporting guidelines [177].
However, our result in Paper | showing no difference in healthcare utilization between
medium- and high-risk patients should be interpreted with caution due to the small sample
size within the high-risk subgroup, and thus a risk of low statistical power. In Paper I1, our
categorization of the two SF-36 variables based on percentiles may have introduced some risk
of analysis bias [12, 212]. This categorization is not recommended according to the
PROGRESS framework [12]. Nevertheless, these variables demonstrated a non-linear
relationship with the dependent variable and could not be entered into the model as such.
Therefore, after consulting a statistician, and for practical reasons due to the replication

analysis, we categorized these variables based on percentiles.
Papers 11l and 1V

By following the COSMIN Bias Checklist [200], the overall methodological quality of Papers
Il and IV can be considered inadequate to very good, depending upon the different aspects of
measurement quality assessed. Our assessment of structural and criterion validity and the
hypothesis testing can be considered very good, whereas the assessment of content validity,
internal consistency, and reliability are weaker. Content validity was assessed by adhering to
the COSMIN guidelines at the time the validation study was conducted (2015) [124]. Two
researchers and one clinician, with no conflicts of interest, provided input on relevance and
comprehensiveness. Furthermore, 10 patients were asked about comprehensibility. In 2017,
the COSMIN guidelines for assessing content validity of patient-reported outcome measures
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were updated [5] recommending that patients should also evaluate relevance and
comprehensiveness, professionals from all relevant disciplines should evaluate relevance and
comprehensiveness, and interviews should be conducted by skilled interviewers, as well as
recorded and transcribed. Since these aspects are lacking in our content validity assessment,
our findings ought to be reassessed. We used inter-item correlation estimates to assess the
internal consistency of the three iPCQ components, which, according to Pallant [183], is the
most appropriate method to use when each component has < 10 items. COSMIN, however,
recommends the use of Cronbach’s alpha, which was not included in Paper Ill. As for the
reliability assessment, we did not provide evidence that the participants were stable within the
interim period. However, at re-test > 92% of the participants reported no change in working
situation, and > 86% reported no or only small changes in symptoms. Regrettably, this
information was omitted from the published article where it should undoubtedly have been

included.

5.1.2 External validity

Papers | and 11

Based on inclusion and exclusion criteria, and the method of recruitment, we can assume that
the results from Papers | and Il are applicable to Norwegian-speaking people aged > 55 years
seeking Norwegian primary care with a new episode of back pain. In addition, for Paper I,
we can also assume that the results are applicable to Dutch-speaking people aged > 55 years
seeking a GP in the Netherlands with a new episode of back pain. The major weakness
concerning the generalizability of Papers I and Il is that we lack data on eligible participants
that declined to participate or were not invited to join BACE-N and BACE-D during the data
collection period. Unfortunately, gathering this data was not possible due to limited resources
and recruitment from a broad network of clinicians. In order to compensate for this limitation
and explore the representativeness of the BACE-N sample, its key sociodemographic
variables have been compared with those of the Norwegian study on life course, aging and
generation (NORLAG), a large population study on older people in Norway [213, 214]. A
subsample of the NORLAG participants (NORLAG MSK) was used, representing people
aged > 55 years with musculoskeletal complaints. The characteristics of the two samples were
largely comparable, though BACE-N had more men (48 vs. 36%) and more participants with
higher education level (44 vs. 29%) as compared to the NORLAG MSK [214]. Furthermore,
the BACE-N sample is largely comparable to younger Norwegian back pain cohorts [215,
216] as well as the BACE-D sample [34].
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Finally, an issue that can be discussed is the definition of an older person in Papers |
and Il. Using 55 years as an age cut-off point might have affected whether the BACE-N and
BACE-D samples represent an older population. Commonly, older people are defined as those
aged 60 or 65 years or older [217]. In BACE-N and BACE-D, 74% and 80% of patients were
> 60 years at baseline, respectively, and 58% and 52% of patients were > 65 years at baseline.
The age cut-off point of > 55 years in BACE-N and BACE-D was determined based on the
standardized methodology of the BACE consortium [34], as this would allow for comparisons
across different countries. Within the BACE consortium, the decision regarding the age cut-
off point was based on the age cut-off point (of > 55 years) used in a large population cohort
study of older people in the Netherlands (The Rotterdam Study) [218].

It is uncertain to what extent the results from Papers | and Il apply to people outside of
the target populations. Due to differences in primary care organizations between countries,
caution is warranted when generalizing the results to other countries and healthcare systems.
However, the external validity of Paper Il is strengthened by our findings being replicated in

another country.

Papers Il and 1V

For Paper I11, we assume that the results are applicable to Norwegian-speaking adult patients
with musculoskeletal disorders who receive treatment at an outpatient rehabilitation clinic in
Norway. However, due to limited resources, we lack information on eligible participants that
declined to participate or were not invited to join the study. Thus, the risk of selection bias is
present in Paper 111. To compensate for this limitation, we instructed the recruiting clinicians
to invite all eligible patients to participate within the recruiting period [219]. Nevertheless, it is
not possible to achieve the ideal circumstances in which everyone could be asked and have an
equal chance of joining the study [219]. Further, eligible patients could choose whether they
wanted to participate, and it may be that the people who agreed differed from those who did
not [219].

For Paper IV, results are assumed to be applicable to adult people on long-term sick
leave due to musculoskeletal disorders in Norway who have the ability to read and write in
Norwegian or English. The study sample in Paper 1V is comparable to the total MI-NAV
sample in terms of age, gender, and education level [220, 221]. Representativeness of the total
MI-NAV sample has been evaluated previously [220], and the demographic and socio-
economic characteristics of participants resembled non-participants (n = 168.137), broadly
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confirming that the total MI-NAV sample was representative of the target population [220].
The risk of selection bias is therefore assumed to be low in Paper IV.

It is uncertain to what extent the results from Papers 111 and 1V apply to people outside
the target populations. However, it is likely that results can be cautiously generalized to other
settings, such as primary care, and to other populations.

5.2 Main results compared with other studies

In this section, the main results of Papers I-1V are discussed in the context of previous
research. In addition, the main results of Paper | are discussed in the context of clinical
guidelines [43, 92, 93].

Papers | and 11

Direct comparability of Papers | and Il with other studies is limited as, to the best of my
knowledge, no similar studies have been conducted among a sample of exclusively older
people with back pain or within the Norwegian healthcare system [20]. Furthermore, with
regards to Paper I, there is great heterogeneity in the methods used among COI studies on
back pain, as illustrated in Table 1, thus direct comparability between studies is not feasible
[19, 20]. Nevertheless, several of our findings are generally in accordance with previous
research on primarily middle-aged patients with back pain [20, 64, 75, 84, 100, 102, 103, 105,
107, 109, 113], as well as patients with musculoskeletal disorders [110-112].

In Paper 1, we estimated a one-year mean total direct cost per patient of €825, in 2020
euros. Patients within the top 25" percentile accounted for 77% of all costs, and the largest
cost category was primary care consultations (56% of total costs). An estimated one-year
mean total cost per patient of €825 is more or less in line with previous research, yet in the
lower layer of what has been reported (see Table 1) [20]. Previously, the one-year mean total
direct cost related to back pain per patient has been estimated in 2020 euros to range from
€761 in Germany [64] to €13.783 in Japan [68]. However, the majority of studies recruiting
participants from primary care estimated costs ranging from €1.000 to €2.000, in 2020 euros
[20, 69, 70, 75]. Furthermore, it is in accordance with previous research that the majority of
healthcare utilization and related costs stem from a relatively small group of patients with
back pain [84, 100, 113], and that primary care consultations are frequently used and

constitute a large cost category among these patients [19, 20, 56, 64, 69, 70, 78, 81, 84].
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We found an imaging rate of 34% during the one year of follow-up, including the
retrospective time period from baseline to 6 months. Comparably, Werner and lhlebaek [222]
showed that 39% of patients with low back pain in 2011 were referred for imaging by GPs in
Norway. Likewise, in a recent systematic review of healthcare provided for patients with low
back pain, Kamper et al. [91] reported that around 1 in 4 was referred for imaging in family
practices. Thus, our finding is more or less in line with previous research. Updated clinical
guidelines recommend that imaging should not be routinely used, but rather be reserved for
patients for whom the results are likely to alter management [43, 92, 93, 223], also among
older people [94]. Evidence suggests that the prevalence of serious pathology as a cause of
back pain, for which imaging is indicated, is < 6% in primary care [30, 32, 33, 224].
Moreover, imaging is not recommended as part of the initial assessment for spinal stenosis,
but should be reserved for patients being considered for surgery [225-227]. In this context, a
rate of 34% seems to indicate an overuse of imaging [223, 228]. This is despite the fact that
the prevalence of spinal stenosis and specific pathological causes of back pain increases with
age, as illuminated in chapter 2.1.1 [29-33].

Our findings regarding medication use in Paper | differ slightly from previous
research. In our study, paracetamol (27-35% of patients) followed by NSAIDs (20-24% of
patients) were used most frequently, whereas only a small proportion of patients used opioids
(1-2% of patients). Estimates provided by Kamper et al. [91] have suggested that around 20%
of patients with low back pain within family practices are recommended paracetamol, 35-40%
NSAIDs, and up to 30% opioids. Differences in paracetamol use might be explained by the
fact that most studies do not include over-the-counter medication, thus the use of paracetamol
is probably underrepresented in the review by Kamper et al. [91]. Differences in NSAIDs use
might be explained by the fact that our sample consists of exclusively older people who often
have a higher risk of NSAID-related side effects [229, 230]. Differences in opioid use might
be explained by the strict opioid prescription regulations in Norway [231]. Updated clinical
guidelines recommend pharmacological treatment as an adjunctive option in case of an
inadequate response to first-line treatment [43, 92, 97]. Taking possible side effects into
account, NSAIDs should be first-line pharmacological treatment. Opioids should be used only
in carefully selected patients. Paracetamol is not recommended. In this context, it appears that,

unlike paracetamol use, opioid use within Paper | might be in line with clinical guidelines.

Medium- and high-risk patients had a significantly higher degree of healthcare
utilization compared to low-risk patients in Paper I. To the best of my knowledge, no previous
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study conducted in a usual care setting has described healthcare utilization across patients
with different risk profiles, stratified by the SBST. Updated clinical guidelines recommend a
stratified healthcare approach [43, 96, 97]. In this context, it is promising to find that low-risk
patients have a lower degree of healthcare utilization compared to medium- and high-risk

patients.

In Paper 11, four modifiable prognostic factors associated with high costs related to
healthcare utilization were identified and replicated: pain severity, disability, depression, and
physical health-related quality of life. These findings are supported by several previous
studies on mainly middle-aged patients with back pain [64, 75, 102, 103, 105, 107, 109] and
musculoskeletal disorders [110-112]. Likewise, our results showing no prognostic value of
kinesiophobia and our inconsistent results with regards to the prognostic value of radiating
pain below the knee are in line with a previous study [75], which showed that these factors
were of only minor importance when predicting future costs related to healthcare utilization
among mainly middle-aged patients with back pain. Our inconsistent results regarding the
prognostic value of mental health-related quality of life and comorbidity are, however,
contrary to previous research. In a former study on mainly middle-aged patients with
musculoskeletal disorders, mental health-related quality of life was found to be associated
with persistent high costs related to healthcare utilization [110]. Furthermore, in a recent
systematic review, comorbidity has been pointed out as a consistent prognostic factor of high
costs related to healthcare utilization in general [113], and similar conclusions have been
drawn in single studies among mainly middle-aged patients with back pain [61] and
musculoskeletal disorders [111]. This discrepancy might be explained by the fact that we only
included costs related to back pain specific healthcare utilization, whereas other studies have
included healthcare costs related to all types of musculoskeletal disorders [61, 111] and
healthcare costs in general [113]. To the best of my knowledge, the prognostic value of
recovery expectations for high costs related to healthcare utilization has not been reported

previously.
Papers 111 and 1V

The iIPCQ is a relatively new questionnaire, thus, only 3 methodological studies have been
conducted on the iPCQ with which we can compare our results from Papers 111 and 1V [10,
122, 232]. To the best of my knowledge, content validity of the iPCQ has not been tested
previously. Our evaluation of content validity showed that all included items were considered
to be relevant and to cover the main domains of productivity costs, except compensation
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mechanisms and part-time sick leave. Moreover, the comprehensibility of the iPCQ was good.
Compensation mechanisms may influence the total value of productivity costs [10, 115, 186].
The extent to which these mechanisms affect final productivity costs remains unclear and
there is currently a general agreement that adjusting for them seems premature [10, 115, 186].
However, it would be possible to include items covering part-time sick leave, increasing the
usefulness of the iPCQ thereby. In a modified version of the iPCQ, the iPCQ-VR, Beemster et
al. [122] showed that part-time sick leave can be reliably measured in Dutch patients with

nonspecific musculoskeletal pain.

Our assessment of construct validity confirmed a 3-component solution, which is
similar to the original study of the iPCQ [10]. Bouwmans et al. [10] distinguished between the
3 components based on a theoretical rationale, whereas Paper 11 is the first to confirm this
structure based on statistical analysis. The 3 components accounted for as much as 82% of the
total variance in the data, the internal consistency was acceptable for all 3 components, and

construct validity was supported by hypothesis testing.

In Paper 1V, we found that the iPCQ reported occurrence and duration of long-term
absenteeism adequately reflected publicly registered absenteeism. However, for adjusted
duration (no. of days with complete absenteeism) of long-term absenteeism, the iPCQ
overestimated numbers of days with complete sick leave as compared to public registry data.
To the best of my knowledge, no previous study has validated iPCQ reported absenteeism
against public registry data. Nevertheless, there are studies comparing self-reported and
publicly registered absenteeism, albeit with different self-reported questions. Our results
regarding occurrence of long-term absenteeism are in line with a previous study on patients
with sciatica by Grevle et al. [233], which also showed an overall agreement of 85% between
self-reported and registry data on the occurrence of absenteeism. Likewise, in a cohort study
on employees in the Swedish public sector, VVoss et al. [234] reported an overall agreement of
74% to 91%. With regards to the duration (no. of days with absenteeism) of long-term
absenteeism, our results are in line with a recent meta-analysis, which supports satisfactory
agreement between self-reported and registry data on the duration of absenteeism [235]. To
the best of my knowledge, no previous study has compared self-reported and registered
adjusted duration (no. of days with complete absenteeism) of long-term absenteeism.
However, as pointed out in a previous study [122], it seems reasonable that a measuring tool
which does not cover part-time sick leave would tend to overestimate the total amount of

long-term absenteeism, as well as related costs.
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Finally, we found that the reliability of the iPCQ was good, except for item no. 8 (no.
of workdays with disability). The study by Beemster et al. [122] supports good reliability of
items related to long-term absenteeism and low reliability of item no. 8. However, with
regards to items related to short-term absenteeism (item no. 4) and presenteeism (item no. 9),
our results indicated a higher reliability than was found by Beemster et al. [122]. This
discrepancy might be explained by a different time interval between test and retest, as
Beemster et al. [122] used an average of 20 days, compared with 3 in our study. Moreover,
the study of Kim et al. [232], in which the Korean version of the iPCQ was tested among
female outpatients at a gynaecological clinic, supports good reliability of the 3 index scores.
To the best of my knowledge, the reliability of items covering productivity costs related to
unpaid work (items no. 11 and 12) have not been tested previously.
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CONCLUSIONS

Three research gaps were identified in this thesis. Papers I-1V were conducted to bridge these

gaps. The following conclusions can be drawn from the included papers:

The one-year mean and median total costs of healthcare utilization per patient
were estimated at €825 and €364, respectively. The largest cost category was
primary care consultations, accounting for 56% of total costs. Imaging rate was
34%. The most frequently used medication was paracetamol (27-35% of patients).
Patients in the top 25" percentile accounted for 77% of total costs. Patients with
medium and high risk of persistent disabling back pain had a significantly higher
degree of healthcare utilization compared to patients with low risk.

Four potential modifiable prognostic factors associated with high costs related to
healthcare utilization were identified and replicated: pain severity, disability,
depression, and physical health-related quality of life.

The Norwegian iPCQ showed good measurement properties among patients with
musculoskeletal disorders from secondary care in Norway.

The Norwegian iPCQ showed good agreement with public registry data regarding
the occurrence and duration of long-term absenteeism among people with
musculoskeletal disorders on long-term sick leave in Norway. However, the iPCQ
does not cover part-time sick leave and may therefore overestimate the total

amount of long-term absenteeism.
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IMPLICATIONS

This thesis provides knowledge that can inform our use of scarce healthcare resources and
reduce the economic burden of back pain on healthcare systems. Moreover, it contributes
knowledge useful for conducting future comprehensive health economic evaluations, in which

productivity costs are included. The following implications can be drawn from this thesis:

¢ In the context of clinical guidelines, decreasing the use of imaging and paracetamol seems
to be important for quality improvement in the primary care management of older patients
with back pain.

e Pain severity, disability, depression, and physical health-related quality of life are
potential target areas for interventions which could reduce high costs related to healthcare
utilization among older patients with back pain.

e The iPCQ can be recommended as a useful tool for measuring three important
components of productivity costs among people with musculoskeletal disorders:

absenteeism, presenteeism, and costs related to unpaid work.

61



FUTURE PERSPECTIVES

Further studies on healthcare utilization and the related costs among older people with back
pain are needed to complement our findings in Paper I. Future studies should preferably be
conducted from a societal perspective in order to also gain knowledge on indirect costs related
to productivity loss. Although most people above the age of 65-67 years are taking retirement,
people are often encouraged to stay in work longer and the pension age might be raised in the
future. Therefore, including indirect costs in COI studies on back pain among older people is
important. Furthermore, studies with more frequent follow-ups would be beneficial to reduce
the risk of recall bias and avoid periods with a lack of data. New, high quality studies would
provide valuable knowledge about direct and indirect costs related to back pain among older
people. Moreover, potential gaps between clinical guidelines and practice may be found,

revealing areas for quality improvement in the management of older people with back pain.

Future research aimed at identifying and replicating modifiable prognostic factors of
high costs related to healthcare utilization is warranted to inform and facilitate intervention
research that can steer us toward improved use of our scarce healthcare resources and cost
reduction related to healthcare utilization. Ideally, future studies should be conducted from a
societal perspective including both direct and indirect costs, as indirect costs related to
productivity loss are expected to far outweigh direct costs related to healthcare utilization.

The economic burden of back pain is substantial. With an aging population, one goal of future
back pain research must be to gain knowledge on how to reduce the socio-economic burden of

back pain among older people.

Since the iIPCQ is a generic instrument, future research should validate the iPCQ
among other populations, and criterion validity should be evaluated among people on short-
term sick leave (< 4 weeks). In addition, it seems appropriate to include and evaluate the
validity of items covering part-time sick leave. Future research assessing content validity
based upon the updated guidelines from COSMIN [5] is probably needed as well. Continued
research on the iPCQ is warranted and expected to improve the toolset needed in health
economic evaluations. Valid instruments of productivity loss suited for use in health
economic evaluations are needed [20, 37, 118]. In a recent systematic review, the iPCQ was
recommended as probably the most suitable instrument for use in health economic evaluations
[121].
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ABSTRACT

Objectives To describe healthcare utilization and estimate
associated costs during 1year of follow-up among older
people seeking primary care due to a new episode back
pain and to describe healthcare utilization across patients
with different risk profiles stratified using the StarT Back
Screening Tool (SBST).

Design Prospective cohort study.

Participants and setting A total of 452 people aged >55
years seeking Norwegian primary care with a new episode
of back pain were included.

Outcome measures The primary outcome of this study
was total cost of healthcare utilization aggregated for 1year
of follow-up. Secondary outcomes included components

of healthcare utilization aggregated for 1year of follow-

up. Healthcare utilization was self-reported and included:
primary care consultations, medications, examinations,
hospitalisation, rehabilitation stay, and operations. Costs
were estimated based on unit costs collected from national
pricelists. Healthcare utilization across patients with different
SBST risk profiles was compared using Kruskal-Wallis test,
post hoc Mann-Whitney U tests and Bonferroni adjustment.
Results In total, 438 patients were included in the analysis.
Mean (BCa 95% Cl) total cost per patient over 1year was
€825 (682-976). Median (BCa 95% Cl) total cost was €364
(307-440). The largest cost category was primary care
consultations, accounting for 56% of total costs. Imaging
rate was 34%. The most commonly used medication was
paracetamol (27%—35% of patients). Medium- and high-
risk patients had a significantly higher degree of healthcare
utilization compared with low-risk patients (p<0.030).
Conclusion This study estimated a 1year mean and
median cost of healthcare utilization of €825 and €364,
respectively. Patients within the top 25th percentile
accounted for 77% of all costs. Patients classified as
medium risk and high risk had a significantly higher
degree of healthcare utilization compared with patients
classified as low risk.

Trial registration number ClinicalTrials.gov
NCT04261309, results

INTRODUCTION
The burden of back pain has been growing
along with an increasing and ageing

,! Kjersti Storheim,"? Danielle van der Windt © ,
Zinajda Zolic-Karlsson,* @rjan Nesse Vigdal
Milada Cvancarova Smastuen,’ Margreth Grotle

3

! Lise Kretz,'
1,2

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The main strength of the present study is that it was
conducted in line with the PROGnosis RESearch
Strategy framework and preplanned with a pub-
lished statistical analysis plan.

= We used descriptive statistics to conduct an over-
all prognosis study and provide evidence to inform
quality improvement in primary care management
of back pain.

= The main limitation with this study is that we had
missing data (18.4% to 26.0%) on variables used to
estimate the outcome variables and had to manually
replace missing values.

= Due to differences in primary care organisation be-
tween countries, readers are advised to exercise
caution with generalisation of the results to other
healthcare systems.

population.'™ 1In recent years, back pain
has become the leading cause of disability
globally' ® and an extensive burden to our
healthcare systems.! ® According to a recent
systematic review, the prevalence rate of
healthcare utilization for back pain ranges
from 28% to 92%,” and patients with back
pain have previously been shown to consume
close to two times as much healthcare as the
general population.'’ Physiotherapists, chiro-
practors and general practitioners (GP) are
healthcare providers commonly engaged in
the management of back pain.’ Back pain is
one of the most prevalent complaints encoun-
tered in primary care.”®'' In Norway, a former
study has shown that back pain accounts for
as many as 27, 82 and 10% of all consultations
to physiotherapists, chiropractors and GPs,
respectively.'

Updated international clinical guidelines
provide, more or less, consistent recommen-
dations for how to assess and treat patients
with back pain."*'® A key recommendation

BM)
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is to adopt a stratified healthcare approach, guided
by the patients response to care or the results of risk
prediction tools (such as the StarT Back Screening Tool
(SBST) 41718 hich has been shown to be a cost-effective
strategy in primary care.'? As targeting resources to those
most likely to benefit might allow an improvement in
patient outcomes while reducing avoidable costs and the
burden on healthcare systems.'* %2’

Although these guidelines are well established and
health providers report being aware of them, concerns
about substantial gaps between guidelines and practice
have been highlighted. Problems include both underuse
of high-value care (eg, education, advice to remain
active and exercise), overuse of low-value care (eg, phar-
macological treatment as firstline treatment and high
imaging rates), and thereby misuse of limited healthcare
resources.' > > '* The extent to which this concern also
applies to older people seeking primary care due to back
pain is unknown. Historically older people have been
underrepresented in back pain research,” ™ though in
recent years, cohort studies have been designed to specif-
ically investigate the course and prognosis of back pain
in older people.** * To improve use of scarce resources
and thus reduce the burden on our healthcare systems,
researchers have highlighted the importance of moni-
toring and understanding healthcare utilisation and costs
related to back pain.**

Therefore, the primary aim of this study was to describe
healthcare utilization and estimate associated costs during
lyear of follow-up among older people seeking primary
care due to a new episode of back pain. The secondary
aim was to describe healthcare utilisation across patients
with different risk profiles stratified according to the
SBST.

METHOD

This study is designed and performed in accordance
with the PROGnosis RESearch Strategy (PROGRESS)
framework® and is considered part of overall prognosis
research. In line with recommendations from the PROG-
RESS framework,” a study protocol including a statistical
analysis plan has been Qublished (ClinicalTrials.gov Iden-
tifier: NCT04261309).%

Design and setting

This study presents data from the Back Complaints in the
Elderly—Norway study (BACE-N), a prospective obser-
vational cohort study with lyear of follow-up within a
Norwegian primary care setting. The BACE-N is part of
the international BACE consortium.**

Participants and recruitment procedure

Eligible participants were people 55 years of age or older
seeking primary care (physiotherapist, chiropractor
or GP) with a new episode of back pain (preceded by
6 months without visiting a primary care provider for
similar complaints). Patients were excluded if they had

difficulties completing the questionnaires (eg, unable to
speak, read or write in Norwegian) or if they had diffi-
culties completing the physical examination (eg, are
wheelchair-bound). Patients were recruited from physio-
therapists, chiropractors and GPs working in Norwegian
primary care between April 2015 and February 2020.
Patients who met the eligibility criteria and completed
the consent to participate were included in the study.

Data collection, outcome, screening tool and other variables
At baseline, all patients responded to a comprehensive
questionnaire and went through a standardised physical
examination conducted by local research assistants at test
stations established within each recruiting area. Follow-up
questionnaires were sent at 3, 6 and 12 months after inclu-
sion. All questionnaires were preferably completed elec-
tronically, but paper versions were available for patients
not familiar with electronic data collection. Within this
study, only data from questionnaires were used.

Outcome variables

The primary outcome of this study was total cost of
healthcare utilization aggregated for lyear of follow-up.
Secondary outcomes included components of healthcare
utilization aggregated for 1year of follow-up.

Healthcare utilization was self-reported and included:
consultations to healthcare professionals (type and
frequency), use of back medication (both prescription
and over-the-counter, type and frequency), number of
diagnostic examinations (type and frequency), number
of days of hospitalisation and/or rehabilitation stay and
back operations. Consultations to healthcare profes-
sionals and use of back medication were reported with
a 3-month recall period at each timepoint of follow-up.
Number of diagnostic examinations and days of hospi-
talisation and/or rehabilitation stay were reported with a
3-month recall period at 3-month and 6-month follow-up
and a 6-month recall period at 12-month follow-up. Back
operations were reported with a 12-month recall period
at 12-month follow-up. Total costs of healthcare utiliza-
tion per patient were estimated by multiplying frequency
of use by unit costs collected from national pricelists (see
table 1). Non-healthcare costs related to provision of
healthcare (as transportation) were not estimated. Costs
related to back medication were estimated based on medi-
cation type (not exact medication name) and frequency
of use (data on dosage were not available).

Screening tool

The SBST'” was used to classify included patients into
low, medium or high risk of poor disability outcome. The
SBST is a brief 9-item tool designed to screen primary
care patients with low back pain for prognostic indicators
that are relevant to initial decision-making. The tool is
summed to produce an overall score from 0 to 9 and a
psychological subscale score from 0 to 5. Patients with
an overall score between 0 and 3 are classified as low
risk. Patients with an overall score of minimum 4 and a
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subscale score of maximum 3 are classified as medium
risk. Patients with an overall score of minimum 4 and a
subscale score of 4 or 5 are classified as high risk.

The SBST has been recommended in guidelines to
enable stratified care for patients with low back pain.'*'®
Simpler and less intensive support should be considered
for people who are likely to improve quickly and have
a good outcome. More complex and intensive support
should be considered for people with higher risk of a
poor outcome. The SBST was translated into Norwegian
by Storheim and Grotle in 2012 and has shown to have
an acceptable accuracy in predicting persistent disabling
back pain. 172851

Other variables
Overall prognosis may vary depending on context (time,
place, healthcare setting) and characteristics of the study
population. In line with the PROGRESS framework and
recommendations for overall prognosis studies,”® descrip-
tive variables were based on previous scientific litera-
ture and included the following variables measured at
baseline:

> Sex®® (female/male).

> Age™™ (years).

» Educational leve measured as the highest educa-
tion completed and categorised into low (elementary
and high school level) or high (university level).

» First healthcare provider38 (physiotherapist, chiro-
practor or GP).

» Pain severity®® **** measured by the Numeric Rating
Scale (range 0-10, higher score indicate higher pain
severity).*

» Pain duration® measured by the question ‘how many
days have you had your current back pain?’

» Pain history"’ measured by the question ‘have you had
back pain before?’

» Radiating pain below the knee*' measured by the
question ‘did your back pain radiate to your legs last
week? If yes, how far down did the pain radiate?’

» Disability™ ** *7 ****! measured by the Roland-Morris
Disability questionnaire (range 0-24, higher score
indicates higher degree of back-related disability).**

» Comorbidity* ** measured by the Self-Administered
Comorbidity Questionnaire (13 predefined comor-
bidities and two optional comorbidities. tem number
12 (back pain) was replaced with a third optional
comorbidity)."’

» Health-related quality of life measured by the
Short-Form Health Survey 36-item physical and
mental summary score (range 0-100, higher score
indicate better health-related quality of life).*

» Emotional well-being37 I ALH N measured by the
Centre for Epidemiological Studies-Depression ques-
tionnaire (range 0-60, higher score indicates more
signs of depression).”

» Kinesiophobia' * measured by the Fear Avoidance
Beliefs Questionnaire—Physical Activity subscale

36 37
16/

34 42

(range 0-24, higher score indicates higher levels of
kinesiophobia).”!

» Red flags (cancer, first episode of back pain, constant
pain, unexplained weight loss, systematically unwell,
fever, urinary retention or loss of bladder control,
age 275 years, trauma cause of back pain, osteopo-
rosis, cortisone use and severe morning stiffness).’* >

» Total costs related to healthcare utilization prior to
inclusion measured in the period from baseline to 6
weeks retrospectively. Healthcare utilization prior to
inclusion was self-reported and included: primary care
consultations, use of back medication and number
of diagnostic examinations. Total cost of healthcare
utilization was estimated by multiplying frequency of
use by unit costs collected from national pricelists (see
table 1).

In addition, included patients were described with
respect to ethnicity and pain location.

Analyses

The statistical analysis plan for this study was informed
by recommendations from the PROGRESS framework.*
All analyses are outlined in the statistical analysis plan
published a priori27 and performed using the IBM SPSS
V.26 (IBM Corporation, Armonk, New York). P values
<0.05 were considered statistically significant. All statis-
tical tests were two sided.

Study flow

The flow of participants through the study was reported
according to the STROBE guidelines’® with a flowchart.
Reasons for dropout were provided where known. Base-
line differences between responders and non-responders
at 12-monthfollow-up were evaluated. Mann-Whitney U
test was used for continuous variables. Pearson % and
Fisher’s exact test (if <b cases in one cell) were used for
categorical variables.

Missing data

Missing value pattern was visually explored, and missing-
ness at random was assumed. Also, we found evidence
against the hypothesis that values were not missing
completely at random (Little’s test, p>0.05). Missing base-
line data were handled by multiple imputation within the
BACE-N. Five multiple imputation data sets with 10 iter-
ations were created using regression estimation. We did
not impute missing outcome values, as the imputation
model had poor predictive performance and caused a
clear trend of values being overestimated. Instead, missing
values on variables used to calculate the outcome scores
were imputed with: (1) each patient’s individual average
of observed values for the variables: consultations to
healthcare professionals and medication use, (2) a value
of zero costs for the variables: diagnostic examinations,
hospitalisation, rehabilitation stay and back operations.

Healthcare utilization and cost estimation
Type and frequency of use of different healthcare
resources were calculated for each of the follow-up
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periods. All costs were presented in euros (€) 2020
and estimated with both mean and median values with
95% CI, using bias-corrected and accelerated (BCa)
bootstrapping for each follow-up period and the whole
year. The BCa was conducted with a bootstrap sample
size of 1000. Cost data are commonly skewed, thus both
mean and median values were presented to support the
result interpretation. Values in Norwegian kroner (NOK)
were recalculated to euros using the exchange rate from
February 2020 (1€=NOK 10).

Healthcare utilization across patients with different risk profiles
Type and frequency of use of different healthcare
resources were described for the l-year follow-up, for
the following subgroups: (1) low, (2) medium and (3)
high risk of persistent disabling back pain according
to the SBST. The Kruskal-Wallis test including post hoc
Mann-Whitney U tests with Bonferroni adjustment were
conducted to determine between-group differences
with regards to number of primary care consultations,
number of patients using back medication, number of
patients receiving imaging (X-ray, MRI, CT) and number
of patients receiving secondary care (back operation,
hospitalisation, rehabilitation stay). The Bonferroni
adjustment was applied by multiplying raw P values by the
number of tests conducted (0.05x3).

Sensitivity analysis

To test credibility of the manual imputation on missing
values used to calculate the outcome scores and total cost
calculations related to the primary analyses, two sensi-
tivity analyses were performed; (1) complete case anal-
ysis without adjustment for missing data and (2) without
outliers. Outliers were identified with simple scatterplots
by visual inspection and defined as patients with remark-
ably high total costs at each time period; 5 patients with
costs > €2433 at 0-3 months, 5 patients with costs >2€6025
at >3-6 months, 8 patients with costs >2€3518 at >9-12
months and 11 patients with costs >€8004 at 0-12
months. All outliers were patients with healthcare utilisa-
tion within secondary care, primarily hospitalisation and
operations.

Sample size

This study contains secondary analyses embedded in the
BACE-N. Details on sample size calculation are provided
in the BACE-N protocol.?” We considered a sample size
of 450 participants within the BACE-N to be sufficient to
describe healthcare utilisation and estimate associated
costs.”

Patient and public involvement

Patient representatives were part of the scientific board
of the study and involved in designing and establishing
BACE-N. Results will be disseminated to the recruiting
primary care providers and the participating patients in
an annual newsletter.

RESULTS

A total of 452 patients were included in this study. Table 2
shows patient characteristics and clinical status at baseline,
along with the proportion with missing data per variable.
Flow of patients through the study is shown in figure 1.
Fourteen patients (3%) were dropouts at 12-month
follow-up and were, thus, removed from the analyses.
There was a larger proportion of women (55 vs 42%)
among the responders as compared with non-responders.
Otherwise, there were no differences between responders
and non-responders.

Missing data ranged from 0.0% to 16.8% for included
baseline variables and 18.4% to 26.0% for healthcare vari-
ables used to calculate the outcome values. Total missing-
ness was 4.9% and 23.3% for all baseline and follow-up
values, respectively.

Healthcare utilization and cost estimation

Table 3 shows healthcare utilization throughout 1year of
follow-up. Table 4 shows costs related to healthcare utili-
zation for each follow-up period and aggregated for 1 year
of follow-up. Almost all included patients (87%) had
costs related to healthcare utilization during the 1year of
follow-up. Nevertheless, the distribution of costs was highly
skewed to the left, indicating that most of costs emerged
from a minority of the patients. Patients within the top
5th, 10th and 25th percentile accounted for, respectively,
43%, 55% and 77% of total costs within the sample. The
mean (BCa 95% CI) and median (BCa 95% CI) total cost
per patient for 1year of follow-up were estimated at €825
(682-976) and €364 (307-440), respectively. The largest
cost category was primary care consultations, accounting
for 56% of total costs. The remaining cost categories;
back medication, examination, hospitalisation, rehabili-
tation stay and back operation accounted for 6, 8, 16, 3
and 11% of total costs, respectively.

The sensitivity analyses showed no substantial change
in point estimates when comparing complete case anal-
ysis and analysis without outliers to the main analysis.
The complete case analysis provided an estimated mean
(BCa 95% CI) and median (BCa 95% CI) of total cost per
patient for lyear of follow-up at €873 (670-1116) and
€343 (280-463), respectively. Furthermore, the anal-
ysis without outliers provided an estimated mean (BCa
95% CI) and median (BCa 95% CI) of total cost per
patient for lyear of follow-up at €573 (505-635) and
€340 (277-416), respectively.

Healthcare utilization across patients with different risk
profiles

Table 5 shows healthcare utilization throughout 1year
of follow-up across patients with different risk profiles
according to the SBST. The SBST classified 289 patients
(66%) as low, 120 (27%) as medium and 29 (7%) as
high risk of persistent disabling back pain, respectively.
Healthcare utilization increased with increasing degree
of risk of persistent disabling back pain according to
formal testing with the Kruskal-Wallis test, including post
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Table 2 Patient characteristics and clinical status at baseline* o
Stratified risk profilet =

[%2]

All participants Low Medium High =

(n=452) Missing, n (%) (n=297) (n=125) (n=30) =

Female 235 (52) 0 (0) 137 (46) 78 (62) 20 (67) %
Age in years 66 (59-72) 0 (0) 66 (59-72) 65 (58-73) 70 (65-77) 8
%]

Educational level high 199 (44) 20 (4) 140 (47) 48 (39) 10 (33) B
Ethnicity Norwegian 430 (95) 0 (0) 287 (97) 116 (93) 27 (90) ,'::
First healthcare provider §
General practitioner 127 (28) 0 (0) 51 (17) 26 (21) 7 (23) %_
Physiotherapist 130 (29) 0 (0) 107 (36) 41 (33) 12 (40) B
=}

Chiropractor 195 (43) 0 (0) 139 (47) 58 (46) 11 (37) 'B
Pain location |'l’
Thoracic 61 (14) 11 (2) 37 (12) 21 (17) 3(10) §
Lumbar/sacral 414 (92) 11 (2) 273 (92) 112 (90) 29 (97) o:‘o‘
Radiating pain below the 141 (31) 0 (0) 66 (22) 63 (50) 12 (40) S
knee S
Pain severity average 5 (4-7) 31 (7) 5(3-7) 7 (5-8) 7 (5-8) e
last week (NRS, 0-10) 3
Pain duration §
<6 weeks 297 (66) 76 (17) 194 (65) 89 (71) 14 (47) g
6 weeks to 3months 59 (13) 76 (17) 37 (13) 16 (13) 6 (20) g
>3 months 96 (21) 76 (17) 66 (22) 20 (16) 10 (33) §
Previous episodes of 426 (94) 29 (6) 279 (94) 120 (96) 27 (90) g &
back pain =l
Disability (RMDQ 0-24) 9 (4-13) 45 (10) 6 (3-10) 13 (10-16) 17 (13-19) e 5
Comorbidity (SCQ, 1(1-2) 18 (4) 1(0-2) 2 (1-3) 2 (2-3) ' _igr
0-15) 2
o

Health-related QOL 3.
(SF36, 0-100) %
Physical component 42 (36-47) 41 (9) 45 (39-50) 37 (33-43) 33 (30-39) g
Mental component 55 (47-60) 41 (9) 57 (51-61) 51 (43-56) 38 (29-48) 5
(]

Emotional well-being 8 (4-15) 57 (13) 6 (3-11) 12 (8-18) 18 (15-29) g
(CES-D, 0-60) o
Kinesiophobia (FABQ- 10 (5-13) 18 (4) 10 (5-15) 15 (10-19) 19 (15-22) g
PA, 0-24) 8
Numbers of red flags 1(0-2) 50 (11) 1(0-1) 1(1-2) 3 (1-4) g
(0-12) I
i

Healthcare utilization n
prior to inclusion §
Primary care 2
consultation last 6 weeks 9
General practitioner 83 (18) 21 (5) 47 (16) 24 (19) 12 (40) %
Physiotherapist 129 (29) 21 (5) 87 (29) 32 (26) 10 (33) a
Chiropractor 188 (42) 21 (5) 123 (41) 56 (45) 9 (30) 8
(en

Manual therapist 19 (4) 21 (5) 13 (4) 6 (5) 0(0) =
=}

Naprapath 15 (3) 21 (5) 8 (3) 5 (4) 1) g'
Osteopath 3(1) 21 (5) 2(0.7) 0 (0) 1) Q
]

Psychologist 2(0.4) 21 (5) 1(0.3) 1(0.8) 0 (0) §
Other therapists 7(2) 21 (5) 4 (1) 2(2) 1) o
o

Continued o}

g
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Table 2 Continued

Stratified risk profilet

All participants Low Medium High
(n=452) Missing, n (%) (n=297) (n=125) (n=30)
Use of medication 189 (42) 38 (8) 94 (32) 71 (57) 23 (77)
Diagnostic examination
last 6 months
Blood sample 2 (3) 24 (5) 72 0 (0) 5(17)
X-ray 6 (6) 24 (5) 12 (4) 7 (6) 7 (23)
MRI 3 (12) 24 (5) 30 (10) 15 (12) 8 (27)
CT 2 24 (5) 6 (2) 1(0.8) 1)
Previous hospitalisation 54 (12) 21 (5) 24 (8) 18 (14) 12 (40)
Previous rehabilitation 8 (4) 25 (6) 7 () 7 (6) 4 (13)

stay

All values are presented by number (percentage of total) or median (IQR).

*The presented characteristics are pooled estimates based on the multiple imputation procedures.
TAccording to the StarT Back Screening Tool.
CES-D, Center for Epidemiological Studies-Depression; FABQ-PA, Fear-Avoidance Beliefs Questionnaire-Physical Activity subscale; NRS,

numeric rating scale; RMDQ, Roland-Morris Disability Questionnaire; SCQ, Self-administered Comorbidity Questionnaire; SF-36, Short Form

Health Survey 36 ltem.

hoc Mann-Whitney U tests: low-risk patients had fewer
primary care consultations (p<0.001), used less frequently
back medication (p<0.001) and received less frequently

Baseline inclusion
(n=452)

imaging (p<0.003) and secondary care
compared with medium-risk patients. Moreover, low-risk
patients had fewer primary care consultations (p<0.001),

L J

3-month follow-up
Responders, n =372

Drop-out (n=7)
Reasons: study not appropriate (2),
other disease (2), reason unknown (3)

Non-responders (n = 73)

v

6-month follow-up
Responders, n = 358

Drop-out (n = 4)
Reasons: difficulties answering
guestionnaire (2], pain free (1),

reason unknown (1)

Non-responders (n = 83)

L J

12-month follow-up
Responders, n = 342

Drop-out (n = 3)

Reasons: death (1), reason unknown (2)

Non-responders (n = 96)

Figure 1 Participant flowchart.

(p<0.030),
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Table 3 Healthcare utilization throughout 1year of follow-up (n=438) o
0-3 months >3-6 months >9-12months 3
[%2]
Missing, Missing, Missing, g
n (%) n (%) n (%) 5
Primary care %
Primary care consultation, 79 (18) 87 (20) 108 (24) ;
N (%) B
General practitioner 44 (12) 30 (9) 22 (7) t:
Physiotherapist 119 (33) 70 (20) 48 (15) g
Chiropractor 124 (35) 76 (22) 50 (15) g
Manual therapist 22 (6) 5(1) 72 §
Naprapath 6 (2) 11 (3) 6 (2) 3
Osteopath 2(0.6) 1(0.3) 3(1) R
Psychologist 0(0) 1(0.3) 1(0.3) §
Other therapists 10 (3) 12 (3) 7 () o:‘o‘
No primary care 93 (26) 179 (51) 212 (64) o
consultations N
Numbers of consultations, 8
median (IQR)* §
General practitioner 1(1-2) 0 (0) 1(1-2) 0(0) 1(1-3) 0 (0) §
Physiotherapist 4 (2-8) 0 (0) 4 (2-10) 2 (3) 5(1-9) 0 (0) N
Chiropractor 4 (2-6) 0(0) 2 (1-4) 4 (5) 3 (1-5) 0 (0) §
Manual therapist 3 (1-5) 0(0) 3 (2-14) 0(0) 1(1-4) 0 (0) %
Naprapath 3 (1-5) 0 (0) 4 (2-6) 0 (0) 3 (1-4) 0 (0) o §
o
Osteopath 3(2-) 0 (0) 2 (2-2) 0 (0) 10 (2-) 0 (0) S 3
Psychologist - - 1 (1-1) 0(0) 7 (7-7) 0(0) Q5
Other consultations 4 (1-6) 0 (0) 1(1-8) 0 (0) 4 (2-8) 1(14) ' _g
Medication §
Use of back medication, 80 (18) 96 (22) 114 (26) %-
N (%) 3
=}
Paracetamol 124 (35) 91 (27) 86 (27) 3
NSAID 86 (24) 75 (22) 64 (20) =
Muscle relaxants 6 (2) 4 (1) 3(1) %
Sleep medication 22 (6) 22 (6) 13 (4) S
Cortisone 5 (1) 9 (3) 4(1) 8
Opioid 5 (1) 5(2) 3(1) S
No use of back 197 (55) 213 (62) 213 (66) %
medication -
S
Frequency of use N
paracetamol, N (%)** 9
Daily 46 (37) 0 (0) 32 (35) 0 (0) 30 (35) 0 (0) Q
Weekly 35 (28) 0 (0) 30 (33) 0 (0) 28 (33) 0 (0) %
Monthly or less 43 (35) 0 (0) 29 (32) 0 (0) 28 (32) 0 (0) (.'g
Frequency of use NSAID, 8
N (%)t g
Daily 22 (26) 0 (0) 16 (21) 0 (0) 17 (26) 0 (0) 2
Weekly 14 (16) 0 (0) 25 (33) 0 (0) 19 (30) 0 (0) g_
Monthly or less 50 (58) 0(0) 34 (46) 0 (0) 28 (44) 0(0) %
Continued 0
5]
@
Q
g
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Table 3 Continued

0-3 months >3-6 months >9-12months
Missing, Missing, Missing,
n (%) n (%) n (%)
Frequency of use opioid,
N (%)t
Daily 3 (60) 0 (0) 4 (80) 0 (0) 2 (67) 0(0)
Weekly 1 (20) 0 (0) - - - -
Monthly or less 1 (20) 0(0) 1 (20) 0(0) 1(33) 0(0)
Examination
Diagnostic examination, 79 (18) 86 (20) 106 (24)
N (%)
Blood sample 9 (3) 5(1) 6 (2)
X-ray 12 () 8(2 16 (5)
MRI 37 (10) 17 (5) 20 (6)
CT 4 (1) 2(1) 2 (1)
No diagnostic 281 (77) 316 (89) 289 (87)
examination
Secondary care
Back operation, N (%) - - - - 7 () 103 (24)
Hospitalisation, N (%) 5(1) 75 (17) 6 (2) 84 (19) 2 (1) 104 (24)
Duration of stay in 1(1-2) 0(0) 3 (2-5) 1(17) 2.5(2-) 0(0)
days, median (range)
Rehabilitation stay, N (%) 0 (0) 73(17) 1(0.3) 84 (19) 1(0.3) 104 (24)
Duration of stay in - - 20 (20-20) 0(0) 7 (7-7) 0(0)

days, median (range)

Cells marked with a dash (-) indicate that the variable was not reported.
*Numbers of consultations are calculated on the basis of patients who have reported primary care consultations.
TFrequency of back medication use is calculated on the basis of patients who have reported back medication use.

NSAID, non-steriodal anti-inflammatory drug.

used less frequently back medication (p<0.001) and
received less frequently imaging (p<0.015), compared
with high-risk patients. No differences were revealed
between medium-risk and high-risk patients.

DISCUSSION

The present study describes the prevalence and associated
costs of healthcare utilization among older people seeking
primary care due to a new episode of back pain. The mean
and median total cost per patient during the lyear of
follow-up was €825 and €364, respectively. The largest cost
category was primary care consultations. Patients within
the top 25th percentile accounted for 77% of all costs.
Patients with medium-risk and high-risk of poor disability
had a significantly higher degree of healthcare utilization
compared with patients with low risk.

Direct comparability of this study with other studies is
limited. To the best of our knowledge, no similar study
has been conducted among a sample of exclusively older
people with back pain or within the Norwegian healthcare
system.”® Furthermore, there is a widespread heterogeneity

in the methodologies used among back pain cost of illness
studies.”®®” Nevertheless, several of our findings are gener-
ally in accordance with previous research on primarily
middle-aged patients with back pain. The majority of cost
of illness studies recruiting participants from primary care
have estimated in 2020 euros a 1-year mean total direct cost
related to back pain per patient ranging from €1.000 to
€92.000.*! 565859 Furthermore, several studies have found
that primary care consultations are frequently used and a
large cost category among patients with back pain,” 59 96-62
and that the majority of healthcare utilization and related
costs stem from a relatively small group of patif:nts.61 0564 I
the present study, descriptive statistics indicated a gradual
decrease in costs related to primary care and a gradual
increase in costs related to secondary care during the
lyear of follow-up. Yet, that result should be interpreted
with caution, especially for costs related to secondary care
where the mean values deviated to a fairly large extent
from the median values, hence indicating that the increase
is largely due to a few individuals with (remarkably) high
costs.
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S S Table 5 Healthcare utilization throughout 1 year of follow- o
& 3 up, across patients with different risk profile according to the -
+ g iy f StarT Back Screening tool (n=438)* [}
= ~ © © °
53 ?, e e 9 8, Stratified risk profile =
Kl o~ o o N " =
- |BEEEE o280 (n2) (2o :
n= = = e
QD
x| © o T Primary care ,(i
% =
 HERME Primary care 205 (76) 94 (86) 21(88) o
g Zg’ g ig 3 = é consultation, N (%) B
Sl g|lTagce Numbers of 5 (3-11) 12 (6-19) 15 (8-22) 2
g % § c}: g g § consultations, 3
median (IQR)T 2
s @
g Medication =)
B - - s 5. 0
- HEHEHE Use of back 128 (48) 77 (71) 21 (91) S
oRX| 5 5 5 5o dication, N (%) P
8b|lcc oo UL ' o
=8 o oo o Paracetamol 95 (35) 68 (63) 18 (78) g
@ = s NSAID 88 (33) 39 (36) 10 (44) ]
< | o = © © ~
o § L\°> § SHCERTIRS Muscle relaxants 1 (0.4) 7(7) 3(13) S
~ o AN AN +—
wlgl 8|2 e e 2 Sleep medication 14 (5) 11 (10) 8 (35) S
H  BBEHEBE c
4 R Cortisone 4(2) 4 (4) 5 (22) £
E F = EEEEAREY Opioid 4(2) 4 (4) 2(9 N
iy g g {’85 Examination N
- EZ—,': 255858 '§ Diagnostic 73 (27) 45 (42) 12 (50) =
@ %o\o JeLlLQ 4 examination, N (%) %
2 ~eolelol| ? =3
sl [E8le5 558 & Blood sample 14 () 3(9) 2(9) 2
2 o X-ray 15 (6) 10 (9) 5 (22) 8g
== S 9 2
ffl w| O|© <3 8 MRI 30 (11) 24 (22) 6 (26) E_a
= ° = © =
|| el =2Le 1 33
A 5 a © 9 g 23 ,-GC_), CT 3(1) 4 (4) 4) >
2 E £ Ty o § Secondary care 5
€ === 9 . =
é @ 218~ w0ghb : (E(;;;;koperat.on,N 4@ 1(1) 2 (11) S
(] S
© |9 il
CO/I\ = S ﬁ Hospitalisation, N 4(2) 6 (6) 29 o)
; 3]z 2 %) g
% c "5_ g g SIS E Rehabilitation stay, 0 (0) 2(2) 0(0) =
g s=(22 22 3 N (%) g
oib|©c ooy T 3
(3 22/ - oo o ¥ @2 G Valid percentages are given and have been rounded off. ]
5 B é *Healthcare utilization throughout 1 year of follow-up is )
£ = N § ?g_ 3 calculated on the basis for the three follow-up periods. g,
Ola L\o) % ® & - ‘8 a £ TNumber of consultations is calculated on the basis of patients S
= § % Slalal®ls gg who have reported primary care consultations. &
g g =l =lolol 2SS 88 NSAID, non-steriodal anti-anflammatory drug. 5‘0
S c? Slo T &2 &% o
Eld] 2225838 L= S
=] T o
o 58 o
s e :qu k2] In the present study, we revealed an imaging rate of 34% =
o| & -2 p Y imagmg r . o
% - L9 during the lyear of follow-up, including the time period 2
o 3 .§8 from baseline to 6 months retrospectively. Comparably, =
el 2 e _ 28 Werner and Thlebek® showed that 39% of patients with o
g 22| & % % °;’ 2 ;:’: g low back pain in 2011 were referred for imaging by GPs in 8
% 28c|83F838 §8 Norway. Likewise, in a recent systematic review of health- &
- ° =R care provided for patients with low back pain, Kamper 2
§ ° c S 2 é et al® reported that around one in four was referred for g
§ 5 8 2 2e imaging in family practice. Updated clinical guidelines =
: il g2 39 recommend that imaging should not be routinely used, @
- bl © 2 . . .
Q E 3 § g 2|85 but rather reserved for patients for whom the result is likely Y
= S L R to change management.'* '* % Also, evidence suggests that =
Q
@
o
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prevalence of serious pathology as cause of back pain, for
which imaging is indicated, in primary care is <6%." °% %" %
In that context, a rate of 34% seems to indicate an overuse
of imaging.*® %

Our findings regarding medication use are slightly
different from previous research. In our study, parac-
etamol (27%-35%) followed by NSAIDs (20%—-24%) were
most commonly used, whereas only a small proportion
of patients used opioids (1%-2%). Estimates provided
by Kamper et al'® have suggested that around 20% of low
back pain patients within family practice are recommended
paracetamol, 35%—40% NSAIDs and up to 30% opioids.
Differences in paracetamol use might be explained by
the fact that most studies do not include over-the-counter
medication, thus use of paracetamol is probably under-
represented within the review by Kamper et al.'” Differences
in NSAIDs use might be explained by the fact that our
sample consists of exclusively older people who often have
a higher risk of NSAID-related side effects.” " Differences
in opioid use might be explained by the fact that Norway
has strict opioid prescription regulations.”” Updated clin-
ical guidelines recommend pharmacological treatment as
an adjunctive option in case of an inadequate response to
firstline treatment.'* " NSAIDs should be firstline phar-
macological treatment, taking into account possible side
effects. Opioids should be used only in carefully selected
patients. Paracetamol is not recommended. In that context,
it appears that opioid use within this study might be in line
with clinical guidelines, as opposed to paracetamol use.

Low-risk patients had a significantly lower degree of
healthcare utilization compared with medium-risk and
high-risk patients. We revealed no difference in healthcare
utilization between medium-risk and high-risk patients. Yet,
that result should be interpreted with caution due to a small
sample size within the high-risk subgroup, thus risk of low
statistical power. Updated clinical guidelines recommend
a stratified healthcare approach.” ' ™ In that context, it
is promising that low-risk patients have a lower degree of
healthcare utilization compared with medium-risk and
high-risk patients.

The main limitation with this study is that we had missing
data on variables used to estimate the outcome variables
and had to manually replace missing values. It is well known
that healthcare utilization is prone to missing data.”” " Also,
that missing values should be replaced in order to make use
of all reported data.” " Unfortunately, due to poor predic-
tive performance, multiple imputation could not be used in
this study. We, therefore, chose a frequently used, though
not optimal, method for replacing missing values and have
been transparent in our reporting. A second limitation is
the fact that we expect to have somewhat underestimated
total healthcare utilization and related costs. Self-reports
tend to underestimate the true value of healthcare utiliza-
tion due to potential recall bias.”" Furthermore, we lack
data on primary care consultations and medication use
between 6 and 9 months. A third limitation is the lack of
data on eligible participants that declined to participate or
for other reasons were not invited. Due to limited resources

and practical reasons related to recruitment from a broad
network of clinicians, it was not possible to record infor-
mation on all eligible participants during the data collec-
tion period. To compensate for this limitation and assess
the representativeness of the BACE-N sample, it has previ-
ously been compared on key sociodemographic variables
with a subsample from a longitudinal population study:
‘The Norwegian study on life course, ageing and genera-
tion (NORLAG)”.*®" The subsample (NORLAG MSK) is
expected to be a representative sample of people aged =55
years with musculoskeletal complaints. Characteristics of the
two samples were largely comparable, though the BACE-N
sample has more men, and more with higher education
levels. Previous studies have shown that women® ** % are
more likely to seek care for back pain as are people with
lower education levels.”” ***7 In that context, it is likely to
assume that the amount of healthcare utilization presented
in this study is somewhat underestimated. Furthermore, the
BACE-N sample is largely comparable to younger Norwe-
gian back pain cohorts™* and to the BACE cohort from the
Netherlands.** A fourth potential limitation, which might
have affected the representativeness of the BACE-N sample,
is that we used an age cut point of =55 years to define a
population of older people. Commonly, older people are
defined as those aged 60 or 65 years or older,” whereas
in BACE-N, only 74% and 58% of patients were >60and
65 years at baseline, respectively. An age cut point of >55
years within the BACE-N was determined based on the stan-
dardised methodology of the BACE consortium,* as this
would allow comparisons across different countries. Within
the BACE consortium, the decision of the age cut point was
based on an age cut point (of =55 years), which was used in
alarge population cohort study of older people in the Neth-
erlands (The Rotterdam Study).* Finally, a fifth potential
limitation is that we conducted this study from a health
system perspective, thus, indirect costs related to produc-
tivity loss were not estimated. Indirect costs are expected to
have a strong impact on total costs related to back pain.”
Therefore, this should be taken into account when inter-
preting the results.

The main strength of the present study is that it was
conducted in line with the PROGRESS framework® and
preplanned with a published statistical analysis plan. Also, it
is the first study to estimate healthcare utilization and related
cost among a sample of exclusively older people with back
pain. Mapping healthcare utilization is vital to improve use
of scarce healthcare resources and reduce the burden on
our healthcare systems, where possible and appropriate.” '*
This study addressed potential gaps between guidelines and
practice; the use of paracetamol and imaging seems to be
important areas for quality improvement in primary care
management of older people with back pain.

Conclusion

In conclusion, this study estimated a 12-month mean and
median cost of healthcare utilization of €825 and €364,
respectively, among older people seeking Norwegian
primary care due to a new episode of back pain. Patients
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within the top 25th percentile accounted for 77% of all
costs. Furthermore, patients classified as medium risk and
high risk had a significantly higher degree of healthcare
utilization compared with patients classified as low risk.
Since this is the first study to estimate healthcare utiliza-
tion and related cost among a sample of exclusively older
people with back pain, further research is needed to
complement these findings.
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Abstract

Background: Back pain is an extensive burden to our healthcare system, yet few studies have explored modifiable
prognostic factors associated with high costs related to healthcare utilization, especially among older back pain
patients. The aims of this study were to identify modifiable prognostic factors for high costs related to healthcare
utilization among older people seeking primary care with a new episode of back pain; and to replicate the identified
associations in a similar cohort, in a different country.

Methods: Data from two cohort studies within the BACE consortium were used, including 452 and 675 people aged
>55years seeking primary care with a new episode of back pain. High costs were defined as costs in the top 25th
percentile. Healthcare utilization was self-reported, aggregated for one-year of follow-up and included: primary care
consultations, medications, examinations, hospitalization, rehabilitation stay and operations. Costs were estimated
based on unit costs collected from national pricelists. Nine potential modifiable prognostic factors were selected
based on previous literature. Univariable and multivariable binary logistic regression models were used to identify and
replicate associations (crude and adjusted for selected covariates) between each modifiable prognostic factor and
high costs related to healthcare utilization.

Results: Four modifiable prognostic factors associated with high costs related to healthcare utilization were identi-
fied and replicated: a higher degree of pain severity, disability, depression, and a lower degree of physical health-
related quality of life. Kinesiophobia and recovery expectations showed no prognostic value. There were inconsistent
results across the two cohorts with regards to comorbidity, radiating pain below the knee and mental health-related
quality of life.

Conclusion: The factors identified in this study may be future targets for intervention with the potential to reduce
high costs related to healthcare utilization among older back pain patients.

Trial registration: ClinicalTrials.gov NCT04261309, 07 February 2020. Retrospectively registered.
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Background

The burden of back pain has been growing along with an
increasing and ageing population [1-5]. Back pain is the
number one cause of disability globally [4] and an exten-
sive burden to our healthcare systems [2, 6-8]. Accord-
ing to a recent systematic review, the prevalence rate
of healthcare utilization for back pain ranges from 28
to 92% [9]. Back pain is one of the most prevalent com-
plaints encountered in primary care [4, 5, 8, 10].

To improve use of scarce healthcare resources and
reduce the burden on our healthcare systems, where pos-
sible and appropriate, researchers have highlighted the
importance of monitoring and understanding health-
care utilization and related costs [3, 11]. It is well known
that most of healthcare utilization and related costs
stems from a relatively small group of back pain patients
[12], and more importantly, that many of these patients
receive unnecessary and ineffective treatment [3, 7]. This
suggests that care for this high-cost subgroup requires
quality improvement and cost reduction. An important
next step towards this would be to identify modifiable
prognostic factors associated with high costs related to
healthcare utilization, and to replicate initial findings
to evaluate the consistency of prognostic value across
datasets and settings [13]. Information about such fac-
tors could inform development of effective strategies
and/or interventions, or new applications of existing
interventions.

Only a few prospective studies have explored modifi-
able prognostic factors associated with high costs related
to healthcare utilization among patients with back pain
[14-17], and no such study has been conducted among
a sample of exclusively older people with back pain.
Patients with high costs related to healthcare utilization
are a diverse population [18, 19], and generalization of
results cannot be done automatically from younger to
older people with back pain [20]. With an ageing popula-
tion, and the expected rise in older people requiring back
care in the years to come [21], it is important to study
modifiable prognostic factors of high costs related to
healthcare utilization among older people with back pain.

Therefore, the aims of this study were 1) to identify
modifiable prognostic factors for high costs related to
healthcare utilization among older people seeking pri-
mary care with a new episode of back pain and 2) to rep-
licate the identified associations in a similar cohort, in a
different country.

Method

This study was designed and performed in accordance
with the PROGnosis RESearch Strategy (PROGRESS)
framework [22], with aims consistent with prognos-
tic factor research: identification of prognostic factors,
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including external replication. In line with recommen-
dations from the PROGRESS framework [13] a study
protocol (ClinicalTrials.gov NCT04261309, 07 February
2020) including a statistical analysis plan has been pub-
lished [23], and the REMARK reporting guidelines were
followed [24].

Design and setting

This study was carried out in two steps. First, modifiable
prognostic factors were identified in the Back Complaints
in the Elderly - Norway study (BACE-N), a prospective
observational cohort study within Norwegian primary
care [25]. Next, a replication analysis was conducted in
the Back Complaints in the Elders study (BACE-D), a
prospective observational cohort study within Dutch pri-
mary care [26]. BACE-N has been classified as a quality
assessment study by the Norwegian Regional Commit-
tee for medical Research Ethics (ref no. 2014/1634/REK
vest) and approved by the Norwegian Social Science Data
Service (ref no. 42149). Likewise, the BACE-D study pro-
tocol (NL24829.078.08) has been approved by the Medi-
cal Ethics Committee of the Erasmus Medical Center, the
Netherlands. BACE-N and BACE-D are part of the inter-
national BACE consortium [26].

Participants and recruitment procedure

Eligible participants within BACE-N were people
>55years of age seeking primary care (physiotherapist,
chiropractor, or General Practitioner (GP)) with a new
episode of back pain (preceded by 6 months without vis-
iting primary care for similar complaints). Eligible par-
ticipants within BACE-D were people >55years of age
seeking primary care (GP) with a new episode of back
pain (preceded by 6 months without visiting a GP for
similar complaints). Patients were excluded from both
studies if they had difficulties completing the question-
naires due to language barriers, or if they had difficulties
completing the physical examination (e.g. are wheelchair
bound). Patients within BACE-N were recruited by 110
physiotherapists, chiropractors and GPs in urban and
rural parts of Norway between April 2015 and February
2020. Patients within BACE-D were recruited by 49 GPs
in and around Rotterdam between March 2009 and Sep-
tember 2011. All included patients signed an informed
consent form before study enrolment.

Data collection, outcome, modifiable prognostic factors,
and covariates

At baseline all patients responded to a comprehensive
questionnaire and went through a standardized physical
examination. Follow-up questionnaires were sent at 3, 6,
and 12months after inclusion within BACE-N and at 3,
6, 9 and 12months after inclusion within BACE-D. All
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questionnaires were preferably completed electronically,
but paper versions were available for patients not famil-
iar with electronic data collection. Within this study, only
data from questionnaires were used.

Outcome

The outcome of this study was costs related to healthcare
utilization aggregated over one-year of follow up and
dichotomized as high and low. Having high costs related
to healthcare utilization was defined as patients with
costs in the top 25th percentile [15, 16].

Healthcare utilization within BACE-N and BACE-D
were self-reported and included: consultation to health-
care professionals (type and frequency), use of back
medication (prescription and over-the-counter, type and
frequency), number of diagnostic examinations (type
and frequency), number of days of hospitalization and/
or rehabilitation stay (within BACE-N) and back opera-
tions. Within BACE-N, consultations to healthcare pro-
fessionals and use of back medication were reported with
a 3-months recall period at each timepoint of follow-up.
Number of diagnostic examinations and days of hospi-
talization and/or rehabilitation stay were reported with
a 3-months recall period at 3- and 6-months follow-up,
and a 6-months recall period at 12-months follow-up.
Back operations were reported with a 12-months recall
period at 12-months follow-up. Within BACE-D, all
variables, except back operations, were reported with a
3-months recall period at each timepoint of follow-up.
Back operations were reported with a 12-months recall
period at 12-months follow-up. Total costs of health-
care utilization per patient were estimated by multiply-
ing frequency of use by unit costs collected from national
pricelists (see Table 1).

Modifiable prognostic factors

Potential modifiable prognostic factors were fac-
tors expected to have the potential to be modified or
improved by appropriate care or treatment, and therefore
classified as modifiable. Potential modifiable prognos-
tic factors of high costs related to healthcare utilization
were based on previous scientific literature on (primarily)
middle-aged back pain patients as well as patients with
musculoskeletal disorders, and included the following
self-reported variables measured at baseline:

«+ DPain severity [14—16, 28—30] measured by a Numeric
Rating Scale (NRS) (range 0-10, higher score indicat-
ing higher pain severity) [31].

« Disability [14-16, 28, 29, 32] measured by the
Roland-Morris Disability questionnaire (RMDQ)
(range 0-24, higher score indicating higher degree of
back-related disability) [33].
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+ Health-related quality of life [14, 30] measured by
the Short-Form Health Survey 36-item (SF36) physi-
cal and mental summary score (range 0-100, higher
score indicating better health-related quality of life)
[34].

+ Emotional well-being [15, 16, 19, 32, 35] measured by
the Center for Epidemiological Studies-Depression
questionnaire (CES-D) (range 0-60, higher score
indicating more signs of depression) [36].

+ Kinesiophobia [15, 35] measured by the Fear Avoid-
ance Beliefs Questionnaire - Physical Activity sub-
scale (FABQ-PA) (range 0-24, higher score indicating
higher levels of kinesiophobia) [37].

+ Comorbidity [17, 30] measured by the Self-Adminis-
tered Comorbidity Questionnaire (SCQ) (range 0-15,
thirteen pre-defined comorbidities and two optional
comorbidities. Item no. 12 (back pain) was replaced
with a third optional comorbidity) [38].

+ Radiating pain below the knee [15] measured by the
question “did your back pain radiate to your legs last
week? If yes, how far down did the pain radiate?” and
categorized into yes/no.

+ Expectations of recovery from back pain within the
next 3months measured with a five-point scale and
categorized into “recovered’; “much better” or “no
change or worse”.

Covariates

Prognostic factor research may vary depending on con-
text (time, place, healthcare setting) and characteristics
of the study population. We therefore adjusted for poten-
tial covariates when evaluating the modifiable prognos-
tic factors. Potential covariates were based on previous
scientific literature on (primarily) middle-aged back pain
patients as well as patients with musculoskeletal disor-
ders, and included the following self-reported variables
measured at baseline:

« Sex [14, 28, 39, 40] (female/male).

o Age [14, 28, 39, 40] (years).

+ Education level [32, 41] measured as the highest edu-
cation completed and categorised into low (elemen-
tary and high school level) or high (university level).

+ Employment status measured by the question “do
you have a paying job?” and categorized into yes/no.

+ Pain duration [16] measured by the question “how
many days have you had your current back pain?”
and categorized into <6weeks, 6weeks to 3months
or>3months.

« Pain history [29] measured by the question “have you
had back pain before?” and categorized into yes/no.
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Table 1 Cost categories, units, unit price, all numbers in Euros (€) for 2020

Cost categories Unit Norwegian  Dutch Reference (source)
unit price (€) unit price
€
Primary care
General practitioner Per visit 43.1 36.0 The Norwegian Medical Association, estimated average
iIMTA costing tool [27]
Occupational physician Per visit - 36.0 iMTA costing tool [27]
Physiotherapist Per visit 472 36.0 The Norwegian Physiotherapy Association, estimated average
iMTA costing tool [27]
Chiropractor Per visit 55.0 36.0 Private price lists, estimated average. iMTA costing tool [27]
Manuel therapist Per visit 74.2 36.0 The Norwegian Physiotherapy Association, estimated average
iMTA costing tool [27]
Naprapath Per visit 64.0 - Private price lists, estimated average
Osteopath Per visit 65.0 - Private price lists, estimated average
Psychologist Per visit 110.0 102.0 The Norwegian Psychological Association, estimated average
iMTA costing tool [27]
Other therapists Per visit 75.0 - Private price lists, estimated average
Back medication
Paracetamol Per daily defined dose 0.5 0.9 NoMA price list, estimated average. Medicijnkosten.nl, esti-
mated average incl. Pharmacy delivering costs [27]
NSAID Per daily defined dose 1.2 04 NoMA price list, estimated average. Medicijnkosten.nl, esti-
mated average incl. Pharmacy delivering costs [27]
Muscle relaxant Per daily defined dose 0.7 0.5 NoMA price list, estimated average. Medicijnkosten.nl, esti-
mated average incl. Pharmacy delivering costs [27]
Sleep medication Per daily defined dose 0.2 - NoMA price list, estimated average
Cortisone Per daily defined dose 04 - NoMA price list, estimated average
Opioid Per daily defined dose 0.9 0.5 NoMA price list, estimated average. Medicijnkosten.nl, esti-
mated average incl. Pharmacy delivering costs [27]
Antidepressant Per daily defined dose - 03 Medicijnkosten.nl, estimated average incl. Pharmacy delivering
costs [27]
Anticonvulsant Per daily defined dose - 0.7 Medicijnkosten.nl, estimated average incl. Pharmacy delivering
costs [27]
Examinations
Blood sample Per examination 204 44 The Norwegian Medical Association, estimated average
iMTA costing tool [27]
X-ray Per examination 119.0 459 Unilabs price list, estimated average
The National Health Authority
MRI Per examination 269.0 2330 Unilabs price list, estimated average
iMTA costing tool [27]
cT Per examination 189.0 151.0 Unilabs price list, estimated average

iMTA costing tool [27]
Secondary care

Medical specialist Per visit - 125.0 iMTA costing tool [27]

Back operation Per operation 5220.0 5254.0 DRG2150. Different academic and non-academic hospitals
pricelists, estimated average

Hospitalization (non-operation) Per day 1880.0 - The Norwegian Directorate of Health, SAMDATA

Rehabilitation stay Per day 3150 - UniCare pricelist, estimated average

iMTA indicates institute for Medical Technology Assessment, NSAID Non-steriodal anto-anflammatory drug, NoMA Norwegian Medicines Agency. Cells marked with a
dash (—) indicate that the unit price was not estimated

« First healthcare provider [42] (physiotherapist, chiro- to inclusion. Healthcare utilization prior to inclusion
practor, or GP). was self-reported and included: primary care consul-
+ Total costs related to healthcare utilization during a tations, use of back medication and number of diag-

period of 6 (BACE-N) or 12 (BACE-D) weeks prior nostic examinations. Total cost of healthcare utiliza-
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tion was estimated by multiplying frequency of use
by unit costs collected from national pricelists (see
Table 1).

Analyses

All analyses are outlined in the statistical analysis plan
published a priori [25] and preformed using the IBM
SPSS version 26 (IBM Corporation, Armonk, NY, USA).
We considered our study as explanatory. Thus, no cor-
rection for multiple testing was performed and p-values
<0.05 were considered statistically significant. All statis-
tical tests were two-sided.

Study flow

The flow of patients through the studies were reported
with a flow chart according to the REMARK guidelines
[24]. Reasons for dropout were provided where known.
Dropouts at 12-months follow-up were removed from
the analyses. Differences in baseline characteristics
between responders and non-responders at 12-months
follow-up were evaluated.

Missing data

Whitin BACE-N, missing value pattern was visually
explored, and missingness at random was assumed.
Also, we found evidence against the hypothesis that val-
ues were not missing completely at random (Little’s test,
p>0.05). Missing baseline data was handled by multiple
imputation. Five multiple imputation datasets with 10
iterations were created using regression estimation. We
did not impute missing outcome values, as the imputa-
tion model had poor predictive performance and caused
a clear trend of values being overestimated. Instead,
missing values on variables used to estimate the outcome
score were filled in with; 1) each patient’s individual aver-
age of observed values for the variables: consultations to
healthcare professionals and medication use, 2) a value
of zero costs for the variables: diagnostic examinations,
hospitalization, rehabilitation stay and back operations.
Within BACE-D, missing value pattern was visually
explored, and missingness at random was assumed. Miss-
ing values on variables used to estimate the outcome
score were filled in with; 1) each patient’s individual aver-
age of observed values for the variables: consultations to
healthcare professionals and medication use, 2) a value of
zero costs for the variables: diagnostic examinations and
back operations.

Healthcare utilization and cost estimation

Type and frequency of use of different healthcare
resources were calculated for each of the follow-up peri-
ods. Costs of healthcare utilization per patient were
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estimated by multiplying frequency of use by unit prices
collected from national pricelists (see Table 1). Costs
related to back medication were estimated based on med-
ication type and frequency of use (data on dosage were
not available). All costs were presented in Euros (€) for
2020 and estimated for the entire follow-up period with
both mean and median values with 95% CI, using bias-
corrected and accelerated (BCa) bootstrapping. The BCa
was conducted with a bootstrap sample size of 1000. Cost
data are commonly skewed thus both mean and median
values were presented to inform interpretation. Norwe-
gian prices were recalculated to Euros using the exchange
rate from the National Bank of Norway from February
2020 (1€=NOK 10).

Identification analysis

Univariable and multivariable binary logistic regression
models were used to investigate associations (crude and
adjusted for selected covariates) between each prede-
fined modifiable prognostic factor and costs related to
healthcare utilization (within BACE-N). The cost score
was entered into the model as a dependent dichotomous
variable (high costs defined as patients with cost in the
top 25th percentile, yes/no). Linearity of continuous
independent variables were examined using Box-Tidwell
transformations [43]. Independent variables that dem-
onstrated a non-linear relationship with the dependent
variable where categorized. The results were presented as
crude and adjusted odds ratios (OR) with 95% CIL.

Replication analysis

Univariable and multivariable binary logistic regression
models were used, as described above, to replicate find-
ings from the identification analysis within BACE-D. The
results were presented as crude and adjusted OR with
95% CI. The decision on whether findings were replicated
were based on the direction and magnitude of the asso-
ciation, and the size of the CI for each of the predefined
modifiable prognostic factors [44].

Sensitivity analysis

To assess credibility of the identification analysis and pos-
sible bias introduced by the imputation procedure, the
univariable and multivariable logistic regression analyses
were performed on complete case data (within BACE-N).

Sample size

This study contains secondary analyses embedded in the
BACE-N and BACE-D. Details of the sample size calcula-
tion related to the original aims of the cohorts are pro-
vided in the BACE-N and BACE-D protocols [25, 26]. To
determine statistical power for this particular study, we
used number of events per variable (EPV) [45-49] and



Killingmo et al. BMC Health Services Research (2022) 22:793

the rule-of-thumb of “10 events per 1 analysed variable”
[50-53]. With a sample size of 450 participants within
BACE-N, we anticipated 112 participants to be in the
top 25th percentile of costs and categorized as having
high costs (yes/no) (events). An EPV of 10 would allow
a maximum of 11 prognostic variables to be included in
the final multivariable prediction model. With a sample
size of 675 participants in BACE-D, we anticipated 168
participants to be in the top 25th percentile of costs and
defined as having high costs (yes/no) (events). An EPV of
10 would allow a maximum of 16 prognostic variables to
be included in the final multiple prediction model.

Results
A total of 452 (BACE-N) and 675 (BACE-D) patients
were included in the identification and the replication
sample, respectively. Table 2 shows patient characteristics
and clinical status at baseline, along with the proportion
of missing data per variable. Flow of patients through
the studies are shown in Fig. 1. Fourteen patients (3%)
in BACE-N and 22 patients (3%) in BACE-D were drop-
outs at 12-months follow-up. We removed these cases
from the analyses. Within BACE-N, there was a larger
proportion of females (55 vs. 42%) among the responders
as compared to non-responders. Within BACE-D, there
was a larger proportion of people not in paid work (26
vs. 38%) and people with short pain duration <6weeks
(56 vs. 39%) among the responders as compared to
non-responders. Otherwise, there were no differences
between responders and non-responders in the two
cohorts. The BACE-N and BACE-D samples were also
largely comparable, although there were some differences
that might have impacted healthcare utilization. BACE-
N had a larger proportion of people with high education
level (44 vs. 17%), people in paid work (47 vs. 27%), and
people with short pain duration <6 weeks (67 vs. 54%).
Within BACE-N, missing data ranged from 0.0 to 16.8%
for included baseline variables and 18.4 to 26.0% for
included follow-up variables. Total missingness was 4.9
and 23.3% for all baseline and follow-up values, respec-
tively. Variables on medication use at 12-months follow-
up had most missing values. Within BACE-D, missing
data ranged from 0.0 to 11.8% for included baseline vari-
ables and 7.3 to 18.1% for included follow-up variables.
Total missingness was 2.2 and 9.6% for all baseline and
follow-up values, respectively. Variables on examination
at 12-months follow-up had most missing values.

Healthcare utilization and cost estimation

Table Al and A2 in the Additional file 1 and Additional
file 2 shows healthcare utilization throughout one-year of
follow-up for the BACE-N and BACE-D sample, respec-
tively. Costs related to healthcare utilization aggregated
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for the one-year of follow-up are shown in Table 3.
Within BACE-N, 87% of all patients used healthcare dur-
ing the one-year of follow-up, and a total of 110 patients
(25%) were defined as having high costs (> € 789). Within
BACE-D, 78% of all patients used healthcare during the
one-year of follow-up, and a total of 163 patients (25%)
were defined as having high costs (> € 664).

Identification analysis

All continuous independent variables, aside from the two
SE-36 variables, demonstrated a linear relationship with
the dependent variable. Table 4 shows crude and adjusted
OR with 95% CI for the association between each of
the modifiable prognostic factor and being in the high
costs group. All analyses showed a statistical significant
crude association between the factors and the outcome.
After adjustment for covariates, only the following fac-
tors remained significantly associated with the outcome:
pain severity, disability, depression, comorbidity, radiat-
ing pain below the knee, and physical and mental health-
related quality-of-life.

The sensitivity analysis (Table A3 in the Additional
file 3) showed no substantial change in point estimates
when comparing complete case analysis to the main
analysis. There were some minor changes in p-values
for the two SF-36 variables: In the complete case analy-
sis of crude associations, the SF-36 mental second per-
centile group were not significantly associated with the
outcome, and in the complete case analysis of adjusted
associations, the SF-36 physical and mental second per-
centile groups were not significantly associated with the
outcome.

Replication analysis

Table 4 also shows results of the replication analysis.
Except for the SF-36 mental second percentile group,
findings were replicated with respect to the direction of
the association between each of the factors and the out-
come. Though, the magnitude of the association varied
>20% for the following factors: comorbidity, radiating
pain below the knee, and physical and mental health-
related quality-of-life.

In both the identification and replication analysis, after
adjustment for selected covariates and with the “low cost
group” as the reference, factors associated with increased
odds of being in the high costs group were a higher
degree of pain severity, disability and depression, and a
lower degree of physical health-related quality of life. No
association was found between being in the high costs
group and the degree of kinesiophobia or expectations of
recovery.
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Table 2 Patient characteristics and clinical status at baseline in the identification and replication sample*

BACE-N BACE-D
All participants Missing, n (%) All participants Missing, n (%)
(n=452) (n=675)
Female 235(52) 0(0) 401 (59) 0(0)
Age in years 66 (59-72) 0(0) 65 (60-71) 0(0)
Education level high 188 (44) 20 (4) 114(17) 7(1)
Ethnicity Norwegian (BACE-N) or Dutch (BACE-D) 430 (95) 0(0) 637 (96) 10(1)
Employment status currently paid work 211 (47) 5(1) 177 (27) 23(3)
First healthcare provider
General practitioner 127 (28) 0(0) 675 (100) 0(0)
Physiotherapist 130 (29) 0(0) 0(0) 0(0)
Chiropractor 195 (43) 0(0) 0(0) 0(0)
Pain location
Thoracic 56 (13) 11(2) 154 (26) 71(11)
Lumbar/Sacral 406 (92) 11(2) 561 (93) 71(11)
Radiating pain below the knee 141 (31) 0(0) 205 (31) 7(1)
Pain severity average last week (NRS, 0-10) 5(4-7) 31(7) 5(3-7) 11Q)
Pain duration
<6weeks 252 (67) 76 (17) 323 (54) 80(12)
6 weeks to 3months 49 (13) 76 (17) 116 (20) 80(12)
>3months 75 (20) 76 (17) 156 (26) 80(12)
Previous episodes of back pain 400 (95) 29 (6) 579 (86) 9(1)
Disability (RMDQ, 0-24) 9(4-13) 45 (10) 10 (5-14) 55(8)
Comorbidity (SCQ, 0-15) 1(1-2) 18 (4) 2(1-3) 6 (1)
Health-related QOL (SF36, 0-100)
Physical component 42 (36-47) 41 (9) 43 (37-50) 7(1)
Mental component 55 (48-60) 41 (9) 52 (43-57) 7(1)
Emotional well-being (CES-D, 0-60) 8(3-13) 57 (13) 9 (4-14) 57 (8)
Kinesiophobia (FABQ-PA, 0-24) 9(5-13) 18 (4) 14 (10-17) 20(3)
Expectations of recovery within 3months
Fully recovered 111 (26) 19 (4) 113(17) 17 (2)
Much better 217 (50) 19 (4) 178 (27) 17 (2)
No change or worse 105 (24) 19 (4) 367 (56) 17 (2)
Healthcare utilization prior to inclusion
Primary care consultation last 6 (BACE-N) or 12 (BACE-D) weeks
General practitioner 78 (18) 21(5 609 (91) 8(1)
Occupational physician - - 13(2) 8(1)
Physiotherapist, Chiropractor or Manual therapist 295 (68) 21 (5) 299 (45) 8(1)
Psychologist 2(0.5) 21 (5) 5(1) 8 (1)
Other therapists 21 (5) 21 (5) - -
Use of back medication 165 (40) 38(8) 484 (73) 8 (1)
Diagnostic examination last 6 (BACE-N) or 3 (BACE-D) months
Blood sample 12(3) 24 (5) 92 (14) 10 (2)
X-ray 23 (5) 24.(5) 155 (23) 10 (2)
MRI/CT scan 49 (11) 24 (5) 30(5) 10 (2)
Previous hospitalization 48 (11) 21 (5) - -
Previous rehabilitation stay 17 (4) 25 (6) - -
Medical specialist consultation - - 46 (7) 8 (1)

CES-D indicates The Center for Epidemiologic Studies Depression Scale, FABQ-PA The Fear Avoidance Beliefs Questionnaire, physical activity subscale, NRS Numeric
Rating Scale, RMDQ The Roland Morris Disability Questionnaire, SCQ The Self-Administered Comorbidity Questionnaire, SF-36 The Short-Form Health Survey 36-item.
*The presented characteristics are based on complete case data. All values are presented by number (valid percentage of total) or median (IQR). Cells marked with a
dash (—) indicate that the variable was not measured
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Table 3 Costs (€) due to healthcare utilization from 0 to 12month in the identification and replication sample*

BACE-N (n=438)

BACE-D (n=653)

Mean (95% CI**) Median (95% CI*¥) Patients with Mean (95% CI**) Median (95% CI*¥) Patients with
zero cost, n (%) zero cost, n
(%)
Primary care 458 (404-516) 242 (192-330) 83 (21) 289 (255-329) 72 (72-72) 250 (40)
Medication 52 (43-61) 3(1-7) 176 (44) 62 (54-70) 7 (0-17) 291 (46)
Examination 65 (50-81) 0 (0-0) 308 (77) 73 (63-87) 0(0-4) 342 (54)
Secondary care 243 (116-388) 0 (0-0) 390 (97) 158 (110-213) 0 (0-0) 503 (80)
Total 825 (682-976) 364 (307-440) 52(13) 582 (506-666) 233 (190-276) 136 (22)

*Costs due to healthcare utilization for the entire follow-up period is calculated on basis of the three (BACE-N) and four (BACE-D) follow-up periods. Costs in the two
cohorts are not direct comparable. The BACE-N lack data on primary care consultations and medication use between 6 and 9 months. Thus, total costs within the
BACE-N are expected to be slightly underestimated. **Bias-corrected and accelerated bootstrapping (1000 simulations)

Baseline inclusion, BACE-N
(n=452)

Dropout (n=7)
Reasons: study not appropriate (2),
other disease (2), reason unknown (3)

|

3-month follow-up
Returned questionnaire, n = 372

Dropout (n =3)

Reasons: death (1), reason unknown (2)

|

6-month follow-up
Returned questionnaire, n = 358

Dropout (n = 4)
Reasons: difficulties answering questionnaire
(2), pain free (1), reason unknown (1)

|

12-month follow-up
Returned questionnaire, n = 342

Fig. 1 Participant flow chart BACE-N and BACE-D

Baseline inclusion, BACE-D
(n=675)

Dropout (n=7)

Reasons: did not wish to participate (4),

¥ ————————> | sickness (1), death (1), reason unknown (1)

3-month follow-up
Returned questionnaire, n = 626

Dropout (n = 6)

Reasons: did not wish to participate (4),
— moved (2)

6-month follow-up
Returned questionnaire, n = 610

Dropout (n = 4)

Reasons: did not wish to participate (1),

| — moved (2), death (1)

9-month follow-up
Returned questionnaire, n = 588

Dropout (n =5)

Reasons: did not wish to participate (4),

—_
] death (:

12-month follow-up
Returned questionnaire, n = 591

Discussion
The present study identified and replicated associations
between modifiable prognostic factors and high costs
related to healthcare utilization among older people seek-
ing primary care with a new episode of back pain. Four
modifiable prognostic factors associated with high costs
related to healthcare utilization were identified and repli-
cated in a similar cohort, in a different country, reflecting
slightly different sociodemographic characteristics and
healthcare setting: pain severity, disability, depression
and physical health-related quality of life. Kinesiopho-
bia and expectations of recovery showed no prognos-
tic value. There were inconsistent results across the two
cohorts with regards to comorbidity, radiating pain below
the knee and mental health-related quality of life.

To the best of our knowledge, no similar study has been
conducted among a sample of exclusively older people

with back pain. Thus, direct comparability of this study
with other studies is limited. Nevertheless, our findings
are generally in accordance with previous research on
(primarily) middle-aged back pain patients [14-16, 28,
29, 32, 35], as well as patients with musculoskeletal dis-
orders [30, 54, 55]. For example, pain severity, disability
and depression have been shown to be significantly asso-
ciated with high costs related to healthcare utilization
in studies on patients with back pain [14-16, 28, 29, 32,
35] and musculoskeletal disorders [30, 54, 55]. Physi-
cal health-related quality of life has also previously been
reported to be a prognostic factor of high societal costs
among back pain patients [14], and high costs related to
healthcare utilization among patients with musculoskel-
etal disorders [30]. Our findings regarding kinesiophobia
and radiating pain below the knee are also in line with a
previous study [15], which showed that these factors were
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Table 4 Binary logistic regression analyses; individual associations between modifiable prognostic factors and high costs

BACE-N (n=438) BACE-D (n= 653)

Crude OR (95% CI) Adjusted OR* (95% Cl) Crude OR (95% Cl) Adjusted OR* (95% Cl)
Pain severity (NRS, 0-10) 1169 (1.059-1 291) 1.147 (1.031-1.277) 1.295 (1.198-1.400) 1.324 (1.203-1.457)
Disability (RMDQ, 0-24) 1146 (1.096-1.198) 1.140 (1.087-1.195) 1.143(1.101-1.186) 1.143 (1.092-1.196)
Emotional well-being (CES-D, 0-60) 1.050 (1.024-1 076) 1.040 (1.013-1.068) 1.041 (1.017-1.065) 1.038 (1.010-1.066)
Kinesiophobia (FABQ-PA, 0-24) 1.050 (1.012-1.090) 1.030 (0.990-1.071) 1.037 (1.005-1.071) 1.034 (0.997-1.073)
Comorbidity (SCQ, 0-15) 1.611 (1.363-1.905) 1.614 (1.339-1.945) 1.179(1.051-1.323) 1.091 (0.948-1.254)
Radiating pain below knee (ref: no) 2.604 (1.662-4. 080) 2.254 (1.389-3.660) 2.124 (1.468-3.073) 1.507 (0.969-2.345)

Health-related QOL physical (SF36, 0-100) (ref. 4. percentile)

3. percentile 2.731(1.237-6.029)
2. percentile 3.836 (1.774-8.296)
1. percentile 7.185 (3.377-15.290)

Health-related QOL mental (SF36, 0-100) (ref. 4. percentile)

3. percentile 0.917 (0.452-1.859)
2. percentile 2.092 (1.104-3.961)
1. percentile 2717 (1.444-5.113)

Expectations of recovery within 3 months (ref. recovered)
Much better 2.321(1.300-4.144)

No change or worse 1.547 (0.784-3.053)

2.167 (0.956-4.909)
2.778 (1.250-6.173)
4.913(2.235-10.803)

1.095 (0.523-2.292)
2.162 (1.102-4.240)
2.583 (1.317-5.068)

1.622 (0.878-2.997)
1.004 (0.483-2.087)

2.876 (1.649-5.016)
2.406 (1.440-4.021)
4.326 (2.562-7.303)

2328 (1.222-4437)
2.198 (1.221-3.958)
3.937 (2.082-7.445)

0.861 (0.473-1.556)
0.503 (0.272-0.933)
1.375(0.779-2.367)

0.813(0410-1.613)
0.382(0.187-0.784)
1.173 (0.629-2.185)

1.552 (0.849-2.840)
1.887 (1.093-3.257)

1.129 (0.583-2.186)
1.275 (0.680-2.391)

CES-D indicates The Center for Epidemiologic Studies Depression Scale, C/ Confidence interval, FABQ-PA The Fear Avoidance Beliefs Questionnaire, physical activity
subscale, NRS Numeric Rating Scale, OR Odds ratio, RMDQ The Roland Morris Disability Questionnaire, SCQ The Self-Administered Comorbidity Questionnaire, SF-36
The Short-Form Health Survey 36-item. *Adjusted by sex, age, education level, employment status, pain duration, pain history, first healthcare provider and costs

related to healthcare utilization prior to inclusion

of minor importance when predicting future costs related
to healthcare utilization among back pain patients. Our
finding regarding mental health-related quality of life is,
however, contrary to a study on patients with musculo-
skeletal disorders [30], which found that this factor was
associated with persistent high costs related to health-
care utilization. Our finding regarding comorbidity is
also contrary to previous research. In a recent systematic
review, comorbidity was pointed out as a consistent prog-
nostic factor of high costs related to healthcare utilization
in general [18], and similar conclusions have been drawn
in single studies among patients with back pain [17] and
musculoskeletal disorders [55]. This discrepancy might
be explained by the fact that we included costs related to
back pain specific healthcare utilization, whereas other
studies have included healthcare costs related to all mus-
culoskeletal disorders [17, 55] and healthcare costs in
general [18]. To the best of our knowledge, the prognos-
tic value of recovery expectations for high costs related to
healthcare utilization has not been reported previously.
The main limitation of this study is missing data on
variables used to estimate the outcome score, thus we
had to manually replace missing values. It is well-known
that healthcare utilization is prone to missing data [56—
58]. Also, that missing data should be replaced in order
to make use of all reported data [56, 57]. Unfortunately,
due to poor predictive performance, multiple imputation

could not be used on follow-up data in this study. We
therefore chose a frequently used, though not optimal,
method for replacing missing values [58] and have tried
to be transparent in our reporting. A second potential
limitation is that we used self-reported data on health-
care utilization. Self-reports tend to underestimate the
true value of healthcare utilization due to potential recall
bias [59-62]. Nevertheless, we consider the impact of
recall bias to be of only minor importance in this study
as the outcome variable was dichotomized into high or
low costs. In future studies, the limitations of missing
data and recall bias could to some extent be overcome by
including registry data on healthcare utilization. A third
potential limitation is that costs related to hospitalization
and rehabilitation stays were not measured in BACE-D.
Thus, the risk of misclassification bias related to whether
patients were classified as having high or low costs might
be present in BACE-D. However, if costs related to hos-
pitalization and rehabilitation stays were removed from
the cost calculations in BACE-N, only 4 patients (<1%)
switched cost group. A fourth potential limitation is that
we could not adjust for possibly important covariates of
healthcare utilization, such as the patient’s disposition to
access and pay for healthcare services, and health insur-
ance status. According to the Behavioral Model of Health
Services Use from Andersen [63], healthcare utilization
is a function of people’s predisposition to use services,
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factors which enable or impede use and need for care.
Certainly, including these enabling factors is recom-
mended. However, it is likely to assume that these factors
are of less importance in countries such as Norway and
the Netherlands, where health services are largely avail-
able and covered by the public sector. A fifth limitation
is the lack of data on eligible participants that declined
to participate or for other reasons were not invited. Due
to limited resources and practical reasons related to
recruitment from a broad network of clinicians, it was
not possible to record information on all eligible partici-
pants during the BACE-N and BACE-D data collection
period. Thus, the risk of selection bias is present. To com-
pensate for this limitation and assess representativeness
of the BACE-N sample, key sociodemographic variables
have been compared with a large population study on
older people; The Norwegian study on life course, ageing
and generation (NORLAG) [64, 65]. A subsample of the
NORLAG (NORLAG MSK) was used, which is expected
to be a representative sample of people aged >55years
with musculoskeletal complaints. Characteristics of the
two samples were largely comparable, though BACE-
N had more men, and more with higher education level
[65]. Previous studies have shown that women [14, 28,
29] are more likely to seek care for their back pain as are
people with lower education level [28, 32, 41]. Hence, it is
likely to assume that the amount of healthcare utilization
presented in BACE-N is somewhat underestimated. Fur-
thermore, the BACE-N sample is largely comparable to
younger Norwegian back pain cohorts [66, 67] and to the
BACE-D sample [26].

The main strength of the present study is that it was
conducted in line with the PROGRESS framework
including an identification and replication phase [13],
pre-planned with a published statistical analysis plan,
and reported in line with the REMARK guidelines [24].
Also, that it estimates the prognostic value of modifiable
prognostic factors over and beyond a core set of non-
modifiable covariates. Prognostic factor studies are an
essential step towards quality improvement of clinical
practice [13]. Results from such studies have the poten-
tial to inform development of effective strategies and/
or interventions. Identifying modifiable prognostic fac-
tors of high costs related to healthcare utilization among
older people is an important step towards addressing the
global burden of back pain and decrease waste of valu-
able healthcare resources [3, 7, 68].

Conclusion

In conclusion, this study identified and replicated four
modifiable prognostic factors associated with high
costs related to healthcare utilization among older
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people seeking primary care with a new episode of
back pain: pain severity, disability, depression, and
physical health-related quality of life. This study con-
tributes to the on-going research into clinical pathways
and has the potential to identify future target areas for
intervention with the potential to reduce high costs
related to healthcare utilization among older back
pain patients. Due to differences in healthcare systems
between countries, readers are advised to exercise cau-
tion with generalizability of the results to other health-
care systems.
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Assessment Productivity Cost Questionnaire
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Background: The Institute for Medical Technology Assessment Productivity Cost Questionnaire (iPCQ) was recently developed
to cover all domains of productivity costs; absenteeism, presenteeism and productivity costs related to unpaid work. The
original iPCQ has not been tested with respect to neither content or construct validity, nor reliability, and there is no Nor-
wegian version of the questionnaire.

Objectives: To translate and cross-culturally adapt the iPCQ into Norwegian and to test its measurement properties among
patients with musculoskeletal disorders.

Methods: Translation and cross-cultural adaptation was conducted according to guidelines, and measurement properties were
investigated using a cross-sectional design including a test-retest assessment. Patients with musculoskeletal disorders were
recruited from secondary care. Data quality, content validity (10 patients evaluated comprehensibility, 2 researchers and 1
clinician evaluated relevance and comprehensiveness), construct validity (factor analysis, internal consistency, divergent
hypothesis testing), and test-retest reliability (intraclass correlation coefficient two-way random average agreement, Cohen’s
unweighted kappa) were assessed.

Results: In total, 115 patients with a mean age (SD) of 46 (9) years were included, and 62 responded to the retest. The
questionnaire was feasible, with little missing data and no floor or ceiling effects. Content validity displayed good compre-
hensibility and relevance and sufficient comprehensiveness. Factor analysis revealed a 3-component solution accounting for
82% of the total variance; items loaded as expected and supported the original structure of the iPCQ. Internal consistency was
acceptable for the 3 components of productivity cost, with an inter-item correlation ranging from 0.42 to 0.62. Further, a total
of 91% of our hypotheses were verified. The intraclass correlation coefficient values ranged from 0.88 to 0.99 for all items
except one; kappa ranged from 0.61 to 0.92, indicating overall good reliability of the questionnaire.

Conclusions: The Norwegian iPCQ showed good measurement properties among patients with musculoskeletal disorders
from secondary care in Norway. We therefore recommend the iPCQ as a useful tool for measuring productivity costs in
patients with musculoskeletal disorders.

Keywords: measurement properties, musculoskeletal disorders, productivity costs.

VALUE HEALTH. 2019; 22(12):1410-1416

there is no gold standard for measuring productivity costs.””’
Nevertheless, there is a general agreement that one should mea-

Musculoskeletal disorder is one of the leading causes of disability sure not only the productivity costs related to absence from paid

worldwide,' accounting for a huge amount of productivity loss.” The
impact of disease and disorders on productivity is an important part
of health economic evaluations. When a societal perspective is
included in research, it can provide information on the relative cost
of different disorders and on the relative cost-effectiveness of
healthcare interventions, and it is therefore an important tool in
decision making for how to best allocate resources.>* Currently,

work (absenteeism) and reduced productivity while at paid work
(presenteeism) but also costs related to unpaid work such as
household work, care work, and volunteer work.* The Institute for
Medical Technology Assessment (iMTA) Productivity Cost Ques-
tionnaire (iPCQ) was recently developed to cover these 3 domains of
productivity costs. It was designed to capture core parts of existing
questionnaires and to be a short, generic, patient-reported outcome

* Address correspondence to: Rikke Munk, MSc, Department of Physiotherapy, Oslo Metropolitan University, Pilestredet 50, 0167 Oslo, Norway. Email: rikke@

oslomet.no
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measure, allowing for quantification and valuation of all produc-
tivity costs.* Two studies have tested some of the measurement
properties of the iPCQ. Bouwmans et al* confirmed its feasibility and
face validity. In a modified version (iPCQ-VR), Beemster et al® tested
reliability, agreement, and responsiveness of the core parts of
absenteeism and presenteeism; they found good measurement
properties on long-term sick leave and poor measurement proper-
ties on short-term sick leave and presenteeism. To the best of our
knowledge, the original iPCQ version has not been tested with
respect either to content or construct validity or to the reliability of
the entire questionnaire. Furthermore, there is no Norwegian
version of this instrument. Therefore, the purpose of this study was
to translate and cross-culturally adapt the original iPCQ into Nor-
wegian and to test its measurement properties among patients with
musculoskeletal disorders.

This study was carried out in 2 stages. First, the original version
of the iPCQ was translated and cross-culturally adapted into
Norwegian. The Norwegian iPCQ was then tested for its mea-
surement properties using a cross-sectional design. In addition, a
test-retest assessment was conducted after 2 to 3 days.

The translation and cross-cultural adaptation was carried out
according to international guidelines.”'° Two persons (1 philologist
and 1 clinician), whose mother tongue was Norwegian, indepen-
dently translated the original iPCQ from English into Norwegian.
The 2 Norwegian versions were then synthesized into 1 version
before being translated back into English. Two native English
speakers (1 philologist and 1 clinician), both blinded to the original
iPCQ, independently performed the back-translation and synthe-
sized the 2 English versions into one. An expert committee con-
sisting of the translators and 2 researchers in our research group
reviewed all translations. In a formal meeting, the committee dis-
cussed deviations until consensus on a prefinal version was
reached. The goal was for the prefinal Norwegian iPCQ to be as
concise and easy to understand as possible. The prefinal version
was tested on 10 patients with musculoskeletal disorders. None of
the patients had difficulty understanding the meaning of items or
responses, and they found it easy to comprehend. No changes had
to be made, so the final version of the Norwegian iPCQ evaluated in
this study is the same as the prefinal version.

We planned to recruit 100 patients based on quality criteria
recommended by Terwee et al'' and Nunnally.'” These criteria
suggest a minimum of 100 participants for assessing internal
consistency, at least 50 participants for assessing reproducibility
and floor or ceiling effects,'’ and at least 10 participants for each
item being included in the factor analysis.'

Participants were recruited from secondary care at an outpa-
tient rehabilitation clinic in Akershus, Norway, between
November 2015 and January 2018. Eligible participants were pa-
tients with musculoskeletal disorders, aged 18 years or older, who
were working or on sick leave. The exclusion criterion was the
inability to speak, read, or write in Norwegian. Inclusion was
performed by a clinician, primarily a physiotherapist, who met the
patients at the clinic. At baseline, all patients received written and
oral information about the study, and signed informed consent
was obtained from all patients. The study was classified as a
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quality assessment study by the Norwegian Regional Committee
for Medical Research Ethics (reference No. 2014/1634/REK vest)
and was approved by the Norwegian Social Science Data Service
(reference No. 45367) in 2015.

At baseline, the included patients completed the iPCQ as part of a
comprehensive questionnaire, which also included sociodemo-
graphic variables, pain localization, pain intensity and history,
health-related quality of life, physical workload at work, and psy-
chosocial work environment. The McGill pain drawing and the
Numeric Rating Scale were used to measure pain localization and
intensity.”>'* The Short Form-36 Health Status Questionnaire was
used to measure health-related quality of life,'> the Physical Work-
load Questionnaire was used to measure physical workload at
work,'® and questions from the QPS Nordic questionnaire were used
to measure characteristics of the psychosocial work environment."”

Patients consenting to participate in the reproducibility part of
the study completed the iPCQ at their second attendance, pref-
erably with a 2- to 3-day interval.

The iPCQ consists of 18 items and adopts a recall period of 4
weeks. In the introduction, 9 items (numbers A1 to A6 and 1 to 3)
assess the date for reply and the following sociodemographic
factors: age, sex, education level, work status, paid or unpaid
work, profession, number of workdays, and work hours per week
of paid work. Further, productivity costs are measured in 3 sepa-
rate index scores with individual sum scores: absence from paid
work (absenteeism), reduced productivity at paid work (pre-
senteeism), and productivity loss in unpaid work. To calculate
productivity costs, 8 core items are used. The value of absenteeism
is calculated from items 2, 3, 4, and 6; presenteeism from items 2,
3, 8, and 9; and unpaid work productivity loss from items 11 and
12.!8 The costs of productivity loss are valued in hours; hence, they
can be translated by a standard cost price of productivity per hour.

The 3 items (items 4 to 6) measuring productivity costs due to
short- and long-term absence from paid work originate from the
PRODISQ' and the SF-HLQ?® and identify the occurrence and
length of absenteeism. The validity of these questions in terms of
feasibility, reliability, and construct validity (comparison between
long-term absence and register data) has been demonstrated in
previous studies.?!*

The 3 items (items 7 to 9) measuring productivity costs owing
to presenteeism at paid work are composed of questions from the
PRODISQ and the SF-HLQ and aim to identify whether the re-
sponders suffered from health problems at work and, if so, for
how many days. As well, the responders are asked to rate their
work performance on days with productivity loss in comparison
with function on normal working days using an 11-point rating
scale. The reliability of these questions has been shown to be
acceptable using a test-retest design.’!

The items (items 10 to 12) about productivity costs from un-
paid work were developed at the iMTA at Erasmus University
Rotterdam. The responders are asked whether they can perform
less unpaid work, such as volunteer work and household work, as
aresult of health problems, and to state how many hours it would
take someone else to replace this unperformed work.?!

The English and the Norwegian versions and the manual for the
iPCQ are available from the iMTA at Erasmus University Rotterdam.'®2

All data analyses were performed using SPSS version 24 (SPSS
Inc, Chicago, IL), and the Vassarstats kappa was calculated using
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Patient demographic characteristics and clinical status.

Male, n (%) 36 (31.3)
Age in years, mean (SD) 45.6 (9.3)
Education level high, n (%) 67 (58.2)
Mother tongue Norwegian, n (%) 100 (87.0)
Work status, n (%) —
Employed or self-employed (paid job) 104 (90.4)
Sick leave during past 4 weeks 79 (68.7)
Rehabilitation, work disability 7 (6.1)

Pain period in days, median (range) 700 (5-10 950)

Pain severity last week (NRS 0-10), median 5(1-9)

(range)

Pain location, n (%) —
Lower limbs 70 (60.9)
Back 80 (69.6)
Neck 57 (49.6)
Upper limbs 55 (47.8)
>2 pain areas 45 (39.1)

Health-related quality of life (SF-36 0-100),
median (range)
Mental health

70.0 (10-100)

Physical function 75 (30-100)
Physical workload (PWQ 0-100), median —
(range)
Heavy physical workload 20.8 (0-86.1)
Long-lasting posture and repetitive 50.0 (0-100)
movement
QPS Nordic (1-5), median (range)
Control of decisions 2.8 (1-5)
Authorizing management 3.3 (1-5)
Role conflict 2.3(1-5)
Fair leadership 4.0 (1-5)

DECEMBER 2019

0(0) 23 (37.1) 0(0)
0(0) 46.3 (8.5) 0(0)
0(0) 35 (56.5) 0(0)
0 (0) 53 (85.5) 0 (0)
0(0) — 0(0)
0(0) 55 (88.7) 0(0)
1(0.9) 40 (64.5) 0(0)
0(0) 4 (6.5) 0(0)
26 (22.6) 720 (5-10 950) 15 (13.0)
3(2.6) 5(1-9) 1(1.6)
0(0) = 0(0)
= 36 (58.1) —
— 47 (75.8) =
— 26 (41.9) —
= 24 (38.7) =
= 23 (37.1) —
1(0.9) 75.0 (10-95) 1(1.6)
0 (0) 70 (30-95) 0(0)
7 (6.1) 26.4 (0-86.1) 4 (6.5)
3(4.8) 50.0 (0-100) 3(4.8)
7 (6.1) 2.8 (1-5) 3(4.8)
7 (6.1) 3.7 (1-5) 6 (9.7)
5(4.4) 2.3 (1-5) 4 (6.5)
13 (11.3) 4.0 (1.3-5) 9 (14.5)

NRS indicates Numeric Rating Scale; PWQ, Physical Workload Questionnaire; QPS Nordic, General Nordic questionnaire for psychological and social factors at work; SF-

36, 36-Item Short-Form Health Survey.

http://vassarstats.net/kappa.html. The measurement properties of
the Norwegian iPCQ were tested as follows.

Proportions of missing data and floor or ceiling effects were
described. Floor or ceiling effects were considered to be present if greater
than 15% of participants reported the lowest or highest possible score."!

To assess content validity, the COSMIN group recommends
evaluating relevance, comprehensiveness, and comprehensi-
bility.>* In the present study, we asked, with open questions, 10
patients with musculoskeletal disorders about the comprehensi-
bility of the iPCQ (are the instructions, items, and responses un-
derstood as intended; are the items appropriately worded; and do
the response options match the question?). Two researchers and 1
clinician, with no conflict of interest, were asked about the rele-
vance and the comprehensiveness of the iPCQ (are all included
items relevant for the construct of productivity cost and the target
population; are all key elements of productivity costs included?).

To assess construct validity, the COSMIN group recommends
evaluating structural validity and internal consistency, followed by
hypothesis testing.?*%°

In the present study, we expected the iPCQ to cover the 3
components of productivity costs: absenteeism, presenteeism, and
unpaid work productivity costs. To confirm the underlying struc-
ture of the questionnaire and to investigate structural validity of the
iPCQ, confirmatory factor analysis was conducted.*® A computed
factor loading expresses the strength or magnitude of an associa-
tion between a given item and a factor. The loading ranges from 0 to
1; the higher the value, the more an item is associated with a factor
(a component).” Based on the original structure of the question-
naire, we expected that the core items would load onto 3 compo-
nents: absenteeism (items 2, 3, 4, and 6), presenteeism (items 2, 3,
8, and 9), and unpaid work productivity costs (items 11 and 12).
Furthermore, we hypothesized that the internal consistency was
sufficient for all 3 components of the iPCQ. Internal consistency of
the components was assessed using interitem correlation. For the
components to be considered sufficiently reliable, the interitem
correlation should be greater than 0.4.%”

Finally, we hypothesized that high productivity costs, assessed
with the 3 index scores of the iPCQ, were negatively correlated
with low health-related quality of life?®>° and positively corre-
lated with low physical workload,'®°? low psychosocial work
environment,*>>> and much pain?®2°233537 (divergent construct
validity). These hypotheses were based on previous studies.'*?-”
In general, there is some inconsistency in the literature, but to the
best of our knowledge, it appears that most available studies
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Descriptive statistics, including missing data, for the iPCQ core items and the index scores (n = 115).*

#2. Weekly work hours

How many hours a week do you work? Count only the hours that you get paid (. . . hours) 3(2.6) 11 (9.6) 37.5 (7.5-52)
#3. Weekly workdays
How many days a week do you work? (. . . days) 2(1.7) 11 (9.6) 5 (2-7)
#4. Number of days absenteeism short term
Have you missed work in the last 4 weeks as a result of being sick? (No; Yes | have missed . . . days) 5(4.3) 35 (30.4) 14 (1-21)
#6. Numbers of days absenteeism long term
Did you miss work earlier than the period of 4 weeks due to being sick? This is referring to one whole 3(2.6) 46 (40.0) 175 (18-586)
uninterrupted period of missed work as a result of being sick. (No, Yes). If yes, when did you call in
sick? (day, month, year)
#8. Number of workdays with disability
How many days at work were you bothered by physical or psychological problems? Only count the 0(0) 83 (72.2) 11 (3-28)
days at work in the last 4 weeks. (. . . workdays)
#9. Effective score completed work
On the days that you were bothered by these problems, was it perhaps difficult to get as much work 0 (0) 83 (72.2) 7 (3-10)
finished as you normally do? On these days how much work could you do on average?
Look at the figures below. A 10 means that you were able to do as much work as you normally do. A
0 means that you were unable to do any work on these days. (0-10, Likert-type scale)
#11. Number of days less unpaid work
How many days did this happen? Only count the days in the last 4 weeks. (.... days) 7 (6.1) 59 (51.3) 15 (1-28)
#12. Number of hours less unpaid work
Imagine that somebody, for example, your partner, family member, or friend, helped you on these 11 (9.6) 59 (51.3) 20 (2-280)
days, and he or she did all the unpaid work that you were unable to do for you. How many hours
on average did that person spend doing this on these days? (On average . . . hours on these days)
Index scores
Absenteeism, hours 9 (7.8) 35 (30.4) 1155 (8-4688)
Presenteeism, hours 1(0.9) 86 (74.8) 25 (5-105)
Productivity loss unpaid work, hours 12 (10.4) 59 (51.3) 327 (6-7840)

iPCQ indicates Institute for Medical Technology Assessment Productivity Cost Questionnaire.
*The index score of absenteeism is calculated from core items 2, 3, 4, and 6; presenteeism from core items 2, 3, 8, and 9; and productivity loss unpaid work from core

items 11 and 12."® NA indicates not applicable, due to the structure of the iPCQ.

demonstrate a low correlation between these variables and pro-
ductivity costs. Spearman’s rho was used in all correlation ana-
lyses because the scales were not normally distributed.
Correlation coefficients less than 0.3, between 0.3 and 0.6, and
greater than 0.6 were considered low, moderate, and high,
respectively.®®

The test-retest reliability of the continuous variables (items 2,
3, 4 second part, 6, 8, 9, 11, and 12) and the 3 index scores was
assessed with the intraclass correlation coefficient (ICC) using 2-
way random, average agreement. The acceptable level of ICC
was set to >0.70."" In addition, Cohen’s unweighted kappa was
used for dichotomous variables (items 4 first part, 5, 7, and 10) of
the iPCQ. Kappa values were categorized according to Altman:
poor (0 to 0.2), fair (0.21 to 0.40), moderate (0.41 to 0.60), good
(0.61 to 0.80), and very good (0.81 to 1.00).%°

A total of 115 patients with a mean age (SD) of 46 (9) years
were included in the cross-sectional study, and a sample of 62
participants completed the retest questionnaire. The median time
interval between test and retest was 3 days (range, 1-10 days).
Almost all included patients were in paid work (90%), and more
than half had been on sick leave during the previous 4 weeks. On

average, they reported moderate pain, and the most frequently
reported pain area was the back region. Study sample character-
istics are shown in Table 1.

The proportion of missing data was relatively small: less than
10% for all items (ranging from 0% to 9.6%). There were no floor or
ceiling effects for any of the items. All continuous variables in the
iPCQ and the sum scores for the 3 index scores had a skewed

Confirmatory factor analyses with item loading.

Item 1 2 3
Weekly work hours 0.77 0.55
Weekly workdays 0.77 0.57

Numbers of days absenteeism short term  0.81

Numbers of days absenteeism long term 0.70 -0.39
Numbers of workdays with disability 0.82 034
Effective score completed work 0.85
Number of days less unpaid work 0.89
Number of hours less unpaid work 0.92

Factor loading greater than 0.3 is reported.
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Correlation of iPCQ domains with other health-related variables.

Absenteeism
Physical function health related QOL (SF-36)
Mental-health-related QOL (SF-36)
Heavy physical workload (PWQ)
Long-lasting posture and repetitive movement (PWQ)
Pain intensity last week (NRS)
Psychosocial work environment (QPS Nordic)
Control of decisions
Authorizing leadership
Role conflict
Fair leadership

Presenteeism
Physical function health-related QOL (SF-36)
Mental-health-related QOL (SF-36)
Heavy physical workload (PWQ)
Long-lasting posture and repetitive movement (PWQ)
Pain intensity last week (NRS)
Psychosocial work environment (QPS Nordic)
Control of decisions
Authorizing management
Role conflict
Fair leadership

Unpaid work productivity loss
Physical function health-related QOL (SF-36)
Mental-health-related QOL (SF-36)
Pain intensity last week (NRS)
Number of pain locations (McGill pain drawing)

95 ~0.107 (:301)
94 ~0.210 (.042)
95 0.157 (.128)
95 0.165 (.110)
92 0.194 (.064)
89 ~0.336 (.001)
92 ~0.087 (.409)
93 0.035 (.736)
87 0212 (.048)
43 ~0.058 (.713)
43 ~0.202 (.194)
43 0.341 (.025)
43 0.113 (:472)
42 0.133 (.:399)
40 ~0.033 (.840)
43 0.054 (.733)
43 0.297 (.053)
39 ~0.239 (.143)
103 ~0.182 (.067)
103 ~0.179 (.071)
100 0.195 (.052)
103 0.205 (.038)

iPCQ indicates Institute for Medical Technology Assessment Productivity Cost Questionnaire; NRS, Numeric Rating Scale; PWQ, Physical Workload Questionnaire; QPS
Nordic, General Nordic questionnaire for psychological and social factors at work; SF-36, 36-Item Short-Form Health Survey.

*Calculated as Spearman’s rho.

distribution. Descriptive statistics for the core items and the index
scores are listed in Table 2.

Overall, the iPCQ has sufficient content validity. The included
items are relevant and cover all domains of productivity costs,
except compensation mechanisms and part-time sick leave.
Moreover, the questionnaire was understood as intended by the
10 patients evaluating comprehensibility. Nevertheless, when
going through all responses in the validity study, we found some
deviations in the question about “number of hours with less un-
paid work.” Some patients recorded hours per day, whereas others
recorded the total number of hours in the 4-week period.

The confirmatory factor analysis revealed a 3-component so-
lution accounting for 82% of the total variance in the data. The
first, second, and third components explained 31%, 29%, and 23%
of the total variance, respectively. Furthermore, the confirmatory
factor analysis displayed, as expected, that core items 2, 3, 4, and 6
load on component 1; that core items 2, 3, 8, and 9 load on
component 2; and that core items 11 and 12 load on component 3
(Table 3).

The internal consistency and the level of interitem correlation
were acceptable for the 3 components with values of 0.46, 0.42,
and 0.62 for absenteeism, presenteeism, and productivity costs
from unpaid work, respectively.

The results for the divergent construct validity are presented in
Table 4. As expected, the correlation coefficients have low values
(<0.30) between the 3 index scores of the iPCQ and almost all of

the health- and work-related variables. There was a moderate
correlation between absenteeism and control of decisions and
between presenteeism and heavy physical workload. A total of
91% of our hypotheses were confirmed.

Table 5 shows the test-retest reliability results for the 3 index
scores and the core items. According to the ICCs, reliability was
greater than the recommended minimum standard for the 3 index
scores and all core items, with the exception of item 8 (number of
workdays with disability; 0.34). The ICCs for the iPCQ index scores
ranged from 0.89 to 0.99. Kappa values of the 4 dichotomous items
of iPCQ ranged from 0.62 to 0.84. Item 7 for work despite disability
during the last 4 weeks scored the lowest, and item 5 for absen-
teeism before the last 4 weeks scored the highest.

In this study, we assessed the measurement properties of the
Norwegian version of the iPCQ, and the overall results were good
with respect to data quality, content and construct validity, and
reliability.

The iPCQ is a relatively new questionnaire, and there are only 2
previous studies with which we can compare our results.*$

The data quality in our study, showing little missing data, is in
line with the original study of Bouwmans et al,* in which the iPCQ
was tested in the general population.

Our evaluation of content validity showed good comprehensi-
bility of the iPCQ, with the exception of item 12 (number of hours
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Test-retest reliability results for the iPCQ core items and the index scores.

Weekly work hours (48) 37.5 (37.5-40)

Weekly workdays (52) 5 (5-5)
Number of days absenteeism short term (34) 13.5 (12-20)
Number of days absenteeism long term (29) 197 (86-312)
Number of workdays with disability (18) 16 (8-20)
Effective score completed work (20) 7 (5-8)
Number of days less unpaid work (21) 15 (7-23)
Number of hours less unpaid work (20) 20 (9-29)

Index scores

Absenteeism long term, hours (23)
Absenteeism short term, hours (2)
Presenteeism, hours (16)

Productivity loss unpaid work, hours (19)

34.3 (16-53)
23 (10-49)
294 (48-500)

1576 (698-2363)

37.5 (37.5-40) 91.7 0.92 (0.86-0.96)
5 (5-5) 96.2 0.88 (0.79-0.93)
12 (12-20) 79.4 0.92 (0.83-0.96)
199 (78-315) 86.2 0.99 (0.99-0.99)
19 (10-20) 72.2 0.34 (—0.89-0.76)
7 (5-8) 75.0 0.98 (0.94-0.99)
16 (5-24) 52.4 0.88 (0.69-0.95)
11 (9-24) 85.0 0.99 (0.99-0.99)

1592 (555-2393) - 0.99 (0.98-0.99)

53.5 (32-75) - 0.89 (—0.04-1.0)
31 (14-48) — 0.91 (0.74-0.97)
80 (50-560) — 0.98 (0.94-0.99)

% agreement indicates (number of identical/total answers) X 100; Cl, confidence interval; ICC, intraclass correlation coefficient agreement, 2-way random, average
measures; iPCQ, Institute for Medical Technology Assessment Productivity Cost Questionnaire.

with less unpaid work). Some patients recorded hours per day,
whereas others recorded the total number of hours in the 4-week
period. Hence, a small adjustment was made to the questionnaire
after finishing this study, and participants are now specifically
requested to record hours per day. Further, the included items were
considered to be relevant and to cover the main domains of pro-
ductivity costs. Nevertheless, there are 2 exceptions: The iPCQ does
not cover compensation mechanisms or part-time sick leave.
Compensation mechanisms may influence the total value of pro-
ductivity costs.*>*° Nonetheless, the extent to which these mech-
anisms affect final productivity costs remains unclear, and adjusting
for them currently seems premature.*>“? Nevertheless, it would be
possible to include items covering part-time sick leave, thereby
increasing the usefulness of the iPCQ. In the iPCQ-VR, Beemster
etal® showed that part-time sick leave could be reliably measured in
patients with nonspecific musculoskeletal pain.

Our assessment of construct validity confirmed a 3-component
solution, which is similar to the original study of the iPCQ.*
Bouwmans et al* distinguished between the 3 components
based on a theoretical rationale. Our study is the first to confirm
that the core items load as expected and that the 3 components
accounted for as much as 82% of the total variance in the data. The
internal consistency was acceptable for the 3 components.
Furthermore, construct validity was supported by the hypothesis
testing, which has not been reported previously.

In the present study, the iPCQ showed good reliability for the
index scores and all of the individual items, except item 8
(number of workdays with disability). The study of Beemster
et al® supports a good reliability of the items related to long-term
sick leave and a low reliability of the item covering number of
workdays with disability. Regarding items related to short-term
sick leave (item 4) and presenteeism (item 9), our results indi-
cated a higher reliability than was found by Beemster et al.® This
difference might be explained by a different time interval be-
tween test and retest, as Beemster et al® used an average of 20
days compared with 3 in this study. The reliability of items 11
and 12, covering productivity costs from unpaid work, have not
been tested previously.

The main limitation of this study is that we did not compare the
index scores for absenteeism against public register data, which is
recommended.*” We are, however, conducting a new study in
which this comparison will be carried out. A second potential

weakness is the hypothesis testing in the present study. Because
construct validity is concerned with how well an instrument cap-
tures the intended construct,%!! it is questionable to what degree
divergent hypothesis testing alone can be used to provide evidence
for construct validity. We could have tested the iPCQ against ques-
tionnaires that measure the same construct; however, there is no
gold standard regarding the measurement of productivity cost, and
different questionnaires often result in varied estimates, especially
of presenteeism.®2%2241-43 A third potential weakness of this study
is that we have tested measurement properties of a generic ques-
tionnaire only in a sample of patients with musculoskeletal disor-
ders in Norway. Obviously, testing measurement properties in
different settings and including patients with different disorders is
recommended. A fourth weakness of this study is the lack of data on
eligible study participants who declined to participate. Because of
limited resources, it was not possible to record information on all
patients attending the rehabilitation clinic during the data collec-
tion period.

The main strength of the present study is that it is the first to
test the content and construct validity as well as reliability of the
original iPCQ and that this testing was conducted in line with
COSMIN guidelines."!

This study showed that the iPCQ has good measurement
properties for measuring productivity costs among patients with
musculoskeletal disorders receiving rehabilitation in a secondary
outpatient clinic in Norway. We can recommend using the Nor-
wegian version of the iPCQ for clinical and research purposes on
patients with musculoskeletal disorders. Because the iPCQ is a
generic instrument, further studies should validate it in other
patient populations.

Ingeborg Landstad and Unicare Friskvern contributed to data
collection.

Source of financial support: This study was supported by Oslo Metro-
politan University.
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Abstract

Objective To evaluate criterion validity of the iMTA Productivity Cost Questionnaire (iPCQ) by comparing iPCQ-reported
occurrence and duration of long-term absenteeism (>4 weeks) with public registry data collected from the Norwegian Labour
and Welfare Administration (NAV) among people on sick leave due to musculoskeletal disorders.

Method Baseline data from a cohort study was used, in which people on sick leave for at least 4 weeks due to musculoskel-
etal disorders were recruited electronically through the NAV website. To compare the occurrence of long-term absenteeism
overall agreement between the two methods was measured by percentages. To compare the duration (number of days with
absenteeism) and adjusted duration (number of days with complete absenteeism) of long-term absenteeism we conducted
intraclass correlation coefficient (ICC) two-way random average agreement, descriptive statistic and Wilcoxon signed-rank
test.

Results In total, 144 participants with a median age (range) of 49 (24-67) were included. The overall agreement on the
occurrence of long-term absenteeism was 100%. The ICC value was 0.97 and 0.86 for duration and adjusted duration of long-
term absenteeism, respectively. The median differencepcq.regisiry) P€tween the two methods was 0 and 17 days for long-term
absenteeism duration and adjusted duration, respectively. A significant difference between the two methods was observed
(Wilcoxon signed-rank test, p <0.001) with regards to adjusted duration of long-term absenteeism.

Conclusion The iPCQ showed good agreement with public registry data regarding the occurrence and duration of long-term
absenteeism among people with musculoskeletal disorders on long-term sick-leave in Norway. However, the iPCQ does not
cover part-time sick-leave and thereby potentially overestimate the total amount of long-term absenteeism.

Trial registration ClinicalTrials.gov Identifier no. NCT04196634.

Keywords Productivity costs - Absenteeism - Measurement properties - Musculoskeletal disorders

JEL classification B41

Introduction

>4 Rikke Munk Killingmo The impact of disease and disorder on productivity is an
rikke@oslomet.no important part of health economic evaluations. When a

Department of Physiotherapy, Oslo Metropolitan University, societal perspective is included in research, it can provide

Oslo, Norway information on the relative costs of different disorders and
2 National Advisory Unit on Rehabilitation in Rheumatology, on the relative cost-effectiveness and/or cost-utility of
Division of Rheumatology and Research, Diakonhjemmet health care interventions. Thus, valid information on pro-
Hospital, Oslo, Norway ductivity costs is crucial in health economic evaluations
3 Division of Clinical Neuroscience, Research and decision-making on how to best allocate resources
and Communication Unit for Musculoskeletal Health [1-4]. Currently, there is no gold standard for measuring

(FORMI), Oslo University Hospital, Oslo, Norway
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productivity costs [2, 5, 6]. Nonetheless, there is a gen-
eral agreement that one should measure productivity costs
related to both absence from paid work (absenteeism),
reduced productivity while at paid work (presenteeism)
and costs related to unpaid work, such as household work,
care work and volunteer work [4].

The iMTA Productivity Cost Questionnaire (iPCQ) is
a self-reported outcome measure recently developed to
cover these three domains of productivity costs [4]. It was
designed to capture core parts of the existing questionnaires
and to be a short, generic outcome measure allowing for
quantification and valuation of all productivity costs in a
single instrument [4]. Three studies have tested some of the
measurement properties of the iPCQ [4, 7, 8]. Bouwmans
et al. [4] confirmed its feasibility and face validity. Munk
et al. [8] investigated and demonstrated overall good content
and construct validity and reliability. In a modified version
(iPCQ-VR), Beemster et al. [7] tested reliability, agreement
and responsiveness of the core parts of absenteeism and
presenteeism; they found good measurement properties on
long-term sick leave, and poor measurement properties on
short-term sick leave and presenteeism. To the best of our
knowledge, the original iPCQ version has not been tested
with respect to criterion validity. Testing criterion validity
of iPCQ self-reported long-term absenteeism is feasible by
validating against public registry data, which might be con-
sidered as a “golden standard”. Testing criterion validity of
the remaining domains (presenteeism and costs related to
unpaid work) poses significant challenges due to the lag of
a “gold standard” or objective measures [9].

Therefore, the aim of this study was to evaluate criterion
validity of the iPCQ by comparing self-reported occurrence
and duration of long-term absenteeism, assessed with the
Norwegian iPCQ [8], with public registry data collected
among people on long-term sick leave due to musculoskel-
etal disorders. A population group we consider to be relevant
for this study, as musculoskeletal disorders is one of the
leading causes of disability worldwide [10] accounting for
a huge amount of productivity costs [11]).

Method
Design and setting

The present study was part of a prospective observational
cohort study among people on sick leave due to musculo-
skeletal disorders (the MI-NAV project), conducted within
the Norwegian Labour and Welfare Administration (NAV)
[12]. Baseline data from the cohort study was compared with
public registry data with respect to occurrence and duration
of long-term absenteeism.

@ Springer

Participants and recruitment procedure

Eligible participants were people on sick leave for at
least 4 weeks due to musculoskeletal disorders, aged 18
or above. Exclusion criteria were people being unable to
read or write in Norwegian or English and people on sick
leave longer than a 12-month period retrospectively from
baseline. Recruitment of participants and consenting to
participation was performed electronically through a link
on everyone’s individual profile page at the NAV website.
Recruitment was between November 2018 and Mars 2019.

The Mi-NAV project was classified as a quality assess-
ment study by the Norwegian Regional Committee for
Medical Research Ethics (Reference No. 2018/1326/REK
sgr-gst A) and approved by the Norwegian Centre for
Research Data (NSD 861249) in 2018.

Measurements

At baseline, the included participants completed a com-
prehensive questionnaire covering sociodemographic
variables (sex, age, education level and mother tongue)
and pain intensity in addition to self-reported long-term
absenteeism by the iPCQ [4]. The Numeric Rating Scale
(NRS 0-10) was used to measure pain intensity [13]. In
addition, public registry data on long-term absenteeism as
well as the related diagnostic code was collected from the
Norwegian Labour and Welfare Administration (NAV),
in the period from baseline to 12 months retrospectively.

The iMTA Productivity Cost Questionnaire

The iPCQ consists of 18 items and adopts a recall period
of 4 weeks (except for item no. 5 and 6). In the introduc-
tion, nine items assess the date of reply and the follow-
ing sociodemographic factors: age, sex, education level,
work status, paid or unpaid work, profession, number of
workdays and work hours per week of paid work. Fur-
ther, productivity costs are measured in three separate
index scores with individual sum scores: absence from
paid work (absenteeism, with a distinction between short-
(£4 weeks) and long-term (>4 weeks) absenteeism),
reduced productivity at paid work (presenteeism) and
productivity loss in unpaid work [14]. The occurrence
and duration of long-term absenteeism can be calculated
from items no. 5 and 6 (“Did you miss work earlier than
the period of 4 weeks due to being sick? This is referring
to one whole uninterrupted period of missed work as a
result of being sick.” (no, yes). “If yes, when did you call
in sick?” (day, month, year).
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The Norwegian versions as well as the manual for the
iPCQ are available from the Institute for Medical Technol-
ogy Assessment (iMTA) at Erasmus University Rotterdam
[15].

Registry data

NAV is the public welfare agency in Norway. Workers in
Norway qualify for sickness benefits from NAYV if they have
been in paid work for the last 4 weeks before the sickness
incident, and if the occupational disability is documented
by a doctor’s sick leave certificate. In general, sickness ben-
efit (100% of salary) can be received from the first day of
reported sick and up to 1 year. If the person is still unable to
work after 1 year, he or she may be entitled to work assess-
ment allowance or disability benefits.

The data on absenteeism collected from the NAV registry
contains dates and grading of absenteeism as well as the
diagnostic codes related to the absence.

Outcomes

The outcomes in the present study will be occurrence and
duration of long-term absenteeism. The occurrence of
long-term absenteeism is defined as whether a continuous
period of more than 4 weeks of absenteeism is recorded
retrospectively from baseline (yes/no). The duration of long-
term absenteeism is defined as the duration of a continuous
period of absenteeism from baseline to maximum 12 months
retrospectively. The duration of long-term absenteeism will
be operationalized in two different ways (1) by calculating
number of calendar days from start date until end date of
sick leave (defined as the date the iPCQ was completed)
(duration) and (2) by adjusting for grading of absenteeism,
summarizing number of days with part-time sick leave to
number of days with complete sick leave (adjusted duration)
(e.g., 10 days with 50% sick leave equals absenteeism dura-
tion and adjusted duration of 10 and 5 days, respectively).

Analyses

To assess criterion validity, the COSMIN group recom-
mends evaluating the extent to which an instrument is an
adequate reflection of a “gold standard” [16, 17]. To com-
pare the occurrence of long-term absenteeism participants
were classified according to whether a continuous period of
long-term absenteeism had been recorded by the iPCQ (yes/
no) and the registry (yes/no). The overall agreement between
the two methods was expressed as follows: OA = (number of
identical/total answers) X 100.

To compare the duration and adjusted duration of long-
term absenteeism, we computed intraclass correlation coef-
ficient (ICC) using two-way random average agreement. The

acceptable level of ICC was set to>0.70 [16]. In addition,
to illustrate the relationship between the two methods, we
depicted the differences pcq.regisiry) and averages of these
using Blant-Altman plots. Also, the differencespcq.regisiry)
were described with medians and interquartile ranges and
analyzed with the Wilcoxon signed rank test. To test whether
differences between the two methods were associated with
the length of sick leave, as recorded in the registry, stratified
analyses for the following categories of absenteeism length
were performed: <3 months, >3 months to <6 months and
>6 months. In addition, Spearman’s rho was used to assess
the correlation between the differencespcq.regisiry) and the
length of sick leave. Correlation coefficients smaller than
0.3, between 0.3 and 0.6 and greater than 0.6 were consid-
ered low, moderate and high, respectively [18].

To test credibility of the primary analyses, sensitivity
analyses without outliers were performed. Outliers were
identified with simple scatter plots by visual inspection.

All data analyses were performed using SPSS version 24
(SPSS Inc., Chicago, IL, USA).

Results

A total of 144 participants with a median age (range) of 49
(24-67) had complete data for the current analyses and were
included in this study. Almost half of the included partici-
pants had high education level and 59% were females. On
average, they reported moderate pain, and their absenteeism
was most frequently related to musculoskeletal disorders in
the upper limbs. The study sample characteristics are shown
in Table 1.

Self-reported occurrence of long-term absenteeism
assessed with the iPCQ was identical to data retrieved
from the registry; thus, the two methods revealed a 100%
agreement.

Self-reported duration and adjusted duration of long-
term absenteeism assessed with the iPCQ correlated highly
and acceptably with data retrieved from the registry. The
ICC (95%CI) were 0.93 (0.91-0.95) and 0.75 (0.48-0.86)
for duration and adjusted duration of long-term absentee-
ism, respectively. A sensitivity analysis excluding 4 outliers
confirmed these results with ICC (95% CI) values of 0.99
(0.99-0.99) and 0.83 (0.57-0.91) for duration and adjusted
duration of long-term absenteeism, respectively. Figures 1
and 2 illustrate the differences ipcq.registry) Plotted against
data from the registry including the 95% limits of agreement.

Descriptive statistics for the duration and adjusted dura-
tion of long-term absenteeism is presented in Table 2.
With regards to the duration of long-term absenteeism
there was a median difference ipcq.registry) 0f 0 days and the
two methods did not differ significantly (Wilcoxon signed-
rank test, p=0.064). A sensitivity analysis excluding the
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Table 1 Participants
demographic characteristics and

Missing, n (%)

clinical status (n=144) Female, 1 (%)

Age in years, median (range)
Education level high, n (%)
Mother tongue Norwegian, n (%)
Weekly workhours, median (IQR)
Weekly workdays, median (IQR)
Type of sick leave, n (%)

Partial sick leave

Complete sick leave

Partial and complete sick leave

Absenteeism longer than 4 weeks, n (%)

Presenteeism last 4 weeks, n (%)

Productivity loss unpaid work last 4 weeks, n (%)

85 (59.0) -
49 (24-67) -
71 (49.3) -
128 (88.9)
37.5 (25-37.5)
5 (4-5)

9 (6.3)
9 (6.3)
17 (11.8) -
48 (33.3) -
79 (54.9) -
144 (100) -
68 (47.2) 1(0.7)
75 (52.1) 1(0.7)

Productivity cost (iIPCQ index scores), median (IQR) - -

Absenteeism in hours
Presenteeism in hours

Productivity loss unpaid work in hours
Pain severity last 2 weeks (NRS 0-10), mean (SD)

Pain location, n (%)
Upper limbs
Lower limbs
Back and neck
Multiple pain areas
Others

566 (380-894)
40 (16-72) 8(11.8)
28 (11-45) 6 (8.0)
52) -

13 (9.0)

41 (28.5) -
22 (15.3) -
28 (19.4) -
30 (20.8) -
23 (15.9)

Pain location is based on diagnostic code related to absenteeism collected from the The Norwegian Labour

and Welfare administration registry

iPCQ Institute for Medical Technology Assessment Productivity Cost Questionnaire, /QR interquartile

range, NRS Numeric Rating Scale

4 outliers provided the same result (Wilcoxon signed-rank
test, p=0.274). With regards to the adjusted duration of
long-term absenteeism the degree of agreement between
the two methods was poorer (Table 2). When compared
with the registry the participants overestimated the num-
bers of days with long-term absenteeism with median
17 days, and a statistically significant difference between
the two methods was revealed (Wilcoxon signed-rank test,
p<0.001). A sensitivity analysis excluding the 4 outli-
ers provided the same result (Wilcoxon signed-rank test,
p<0.001).

Descriptive statistics for the duration and adjusted dura-
tion of long-term absenteeism, categorized by the length
of sick leave is presented in Table 3. With regards to the
adjusted duration of long-term absenteeism descriptive
statistic indicated that the differencepcq.regisiry) DEtWeEN
the two methods increased with the length of sick leave.
However, formal testing with the Spearman’s rho only
revealed a moderate correlation between the two variables
(tho=0.44).
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Discussion

In this study, we found that self-reported occurrence and
duration of long-term absenteeism assessed with the iPCQ
was an adequate reflection of public register data. How-
ever, with regards to adjusted duration of long-term absen-
teeism the iPCQ overestimated the number of days with
complete sick leave as compared to public registry data.

Our results regarding self-reported and registered
occurrence of long-term absenteeism are in line with other
studies. Grgvle et al. [19] showed an overall agreement of
85% between self-reported and registry data on occurrence
of absenteeism among patients with sciatica. Likewise, in
a cohort on employees in Swedish public sector, Voss et al.
[20] reported an overall agreement of 74-91%.

Previous studies [7, 8] have illuminated that the iPCQ
does not cover part-time sick leave and thereby potentially
lead to an overestimation of the total amount of absen-
teeism, including related costs. Therefore, we decided to
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Fig.1 The difference between
iPCQ and registry-recorded
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operationalize the duration of long-term absenteeism in
two different ways (duration and adjusted duration). With
regards to duration of long-term absenteeism our results
are in line with other studies. A recent meta-analysis sup-
ports a satisfactory agreement between self-reported and
registry data on duration of absenteeism, though people
in most studies have a tendency of underreporting [3]. To
the best of our knowledge, our study is the first to compare
self-reported and registered adjusted duration of long-term
absenteeism. However, it seems reasonable that a measur-
ing toll not covering part-time sick leave tends to over-
estimate the total amount and of long-term absenteeism,

200 300 400
Registry (days)

including related costs. Furthermore, that longer time peri-
ods of absenteeism lead to larger differences.

The main limitation of this study is that we did not evalu-
ate criterion validity of short-term absenteeism. However, it
is likely to assume that short-term absenteeism is less biased,
as shown previously [19]. A second potential weakness of
this study is the lack of information regarding accuracy of
the NAV registry. Because criterion validity is concerned
with how well an instrument is an adequate reflection of a
“gold standard” [16, 17] it is questionable to what degree
the NAV registry can be used to provide evidence for cri-
terion validity. However, because it composes the basis
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Fig.2 The difference between
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for payment of sickness benefits in Norway, it is generally
regarded as accurate. A third weakness is the lack of data on
eligible participants choosing not to participate. Owing to
limited resources, it was not possible to record information
on all eligible participants during the data collection period.
However, this comparison will be carried out at a later stage
in the MI-NAV project.

The main strength of the present study is that it is the first
to test criterion validity of self-reported long-term absentee-
ism with the iPCQ and that this validation was conducted
in line with COSMIN guidelines [17]. Furthermore, that we
evaluated the implication of part-time sick leave.
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Conclusion

In conclusion, this study showed that self-reported occur-
rence and duration of long-term absenteeism assessed with
the iPCQ have good agreement with public registry data
collected from the NAV among people on long-term sick
leave due to musculoskeletal disorders in Norway. Never-
theless, the iPCQ does not cover part-time sick-leave and
thereby potentially overestimates the total value of pro-
ductivity costs related to long-term absenteeism. Since the
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Table 2 Parameters of long- Main sample (n=144) Sensitiv-

term absenteel.sm duration and ity analysis
adjusted duration (n=140)

Absenteeism duration (days), median (IQR)
iPCQ
Registry
Difference, iPCQ —registry
Absenteeism adjusted duration (days), median (IQR)
iPCQ
Registry
Difference, iPCQ —registry

121 (85-232)
115 (80-204)
0 (0-0)

121 (85-232)
100 (71-167)
17 (0-49)

115 (84-219)
114 (80-204)
0 (0-0)

115 (84-219)
100 (70-167)
16 (0-41)

Absenteeism duration is calculated by subtracting the start date from the end date of sick leave. Absentee-
ism adjusted duration is calculated by adjusting for partial sick leave, summarizing number of days with
partial sick leave to number of days with complete sick leave

iPCQ Institute for Medical Technology Assessment Productivity Cost Questionnaire, /QR interquartile

range

Table 3 Parameters of long-
term absenteeism duration
and adjusted duration for

<3-Mo (n=44) >3-Mo to <6-Mo

(n=60)

>6-Mo (n=40)

absenteeism periods of different

lengths iPCQ

Registry
Difference, iPCQ —registry

Absenteeism duration (days), median (IQR)

72 (65-85) 121 (98-155) 327 (246-363)
72 (66-80) 120 (99-155) 319 (236-363)
0 (0-1) 0 (0-0) 0 (0-1)

Absenteeism adjusted duration (days), median (IQR)

iPCQ
Registry
Difference, iPCQ —registry

72 (65-85) 121 (98-155) 327 (246-363)
68 (50-74) 104 (86-121) 217 (181-300)
2 (0-20) 10 (0-39) 57 (19-122)

Absenteeism duration is calculated by subtracting the start date from the end date of sick leave. Absentee-
ism adjusted duration is calculated by adjusting for partial sick leave, summarizing number of days with
partial sick leave to number of days with complete sick leave

iPCQ Institute for Medical Technology Assessment Productivity Cost Questionnaire, /QR interquartile

range, Mo month

iPCQ is a generic instrument also measuring short-term
absenteeism, further studies should validate it in other
populations and among people on short-term sick leave.
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