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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
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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
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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

2

Killingmo RM, et al. BMJ Open 2022;12:¢057778. doi:10.1136/bmjopen-2021-057778

* Jooydsaboysnwselq

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold
V171-Z39 1awiiedsq e 520z ‘TT AelN uo /wod fwa uadolway/:dny woly papeojumoq 'gz0z dunt 0z Uo 8///G0-Tz0z-uadolwa/9eTT 0T St paysiignd is.y :uado riNg


http://bmjopen.bmj.com/

Open access

BMJ Open: first published as 10.1136/bmjopen-2021-057778 on 20 June 2022. Downloaded from http://bmjopen.bmj.com/ on May 11, 2025 at Department GEZ-LTA

Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

Erasmushogeschool

‘Bnup Aloyewiwejjul-jjue [eplolals-uou ‘gySN ‘Aousby sauioipsy uelibamioN ‘YINON

abeiane parewnnss ‘1si@oud areniun 0SLE 0SLE Aep Jad Aeis uonelljiqeysy

VIVANVYS ‘UHesH jo 8jei010aliq uelbamioN ayL 00881 0°088} Aepied  (uonessdo-uou) uonesieydsoH

0S12o4dda 002 ¢2S 0'02cS uonesado Jod uoljesado yoeq

8.e0 A1epuooss

abelane parewss ‘i1si| 8oud sgejiun 0681 0681 uoljeuiwexs Jad 19

abelane parewiiss ‘i1si| 8oud sgejiun 0692 0692 uoljeuiwexs Jad 4N

abelane parewiss ‘i1si| @oud sgejiun 0611 06LL uoljeuiwexs Jad Ael-x

abeJone pajewli1ss ‘Uoieloossy [edIpa| UeliBamioN ay | 02 02 uoljeuiwexs Jod a|dwes poo|g
uoneuwexy

obelone parewss ‘isi| 9o1d YINON 6 60 asop pauyap Ajep Jad pioido

obeiane pajewnss ‘1si| 9oud YINON ¥ 0 asop paulep Ajrep Jad QUOSIU0D

obeJiane pajewise ‘i1si| 8o1d WYINON Z 20 asop pauyap Ajiep Jad uolneoipaw des|s

abelane parewss ‘isi| 9o1d YINON / /0 asop pauyap Ajep Jad juexe|al 8|9S

abeione psjewiiss ‘sl 9oud YINON ch c'h asop paulep Ajlep Jod dIvVSN

abelane parewss ‘isi| 8o1d YINON ® G0 asop pauyap Ajep Jad |joweleoeled

uoneolpspy

obelane pajewiiss ‘sisi| 9oud ajeAld 0S/2 0°S. JISIA Jod s1sidesayl Joy10

abeJane pa1ewinss ‘uoneloossy [eo1bojoydAsd ueibamioN ay L 00L1L 00LL USIA J3d 1s160j0yoAsd
obeiane pajewiss ‘sisi| 9oud a1eald 059 0°G9 USIA J8d yredoalsO

obeiane pajewss ‘sisi| 9oud a1eald ov9 09 HSIA J8d yredeideN

abelane pajewnss ‘uoneoossy AdessyioisAyd ueibamioN ay vl A HSIA Jod 1sidesay [anuen
abelane pajewss ‘sisi| 9oud a1eAld 0SS 0'SS USIA Jad Joyoeidouiyn

abelane pajewlss ‘uoleloossy AdessyloisAyd ueibamioN eyl 2Ly YAVA% USIA Jad 1sidesayioisAyd
abelane pajewilss ‘UoieIo0SSY [edIpa|N UelBamIoN 8yl Ley Lep USIA Jad Jauonioeld [eieusn

aJeo Arewlid

(221n0s) asuaiajoy (MON) @21d Hun (3) @21d Hun Hun sauo0boled 1s0)H

0202 404 (MON) Jauosy ueiBemioN pue (3) soine Ul sisquunu [je ‘eoud yun ‘syun ‘ssliobeied 1500 | ajqeL

Killingmo RM, et al. BMJ Open 2022;12:€057778. doi:10.1136/bmjopen-2021-057778


http://bmjopen.bmj.com/

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™ ** *” *=*! 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*

Stratified risk profilet

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)
Educational level high 199 (44) 20 (4) 140 (47) 48 (39) 10 (33)
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)
Chiropractor 195 (43) 0 (0) 139 (47) 58 (46) 11 (37)
Pain location
Thoracic 61 (14) 11 (2) 37 (12) 21 (17) 3(10)
Lumbar/sacral 414 (92) 11 (2) 273 (92) 112 (90) 29 (97)
Radiating pain below the 141 (31) 0 (0) 66 (22) 63 (50) 12 (40)
knee
Pain severity average 5 (4-7) 31 (7) 5(3-7) 7 (5-8) 7 (5-8)
last week (NRS, 0-10)
Pain duration
<6 weeks 297 (66) 76 (17) 194 (65) 89 (71) 14 (47)
6 weeks to 3months 59 (13) 76 (17) 37 (13) 16 (13) 6 (20)
>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)
back pain
Disability (RMDQ 0-24) 9 (4-13) 45 (10) 6 (3-10) 13 (10-16) 17 (13-19)
Comorbidity (SCQ, 1(1-2) 18 (4) 1(0-2) 2 (1-3) 2 (2-3)
0-15)
Health-related QOL
(SF36, 0-100)
Physical component 42 (36-47) 41 (9) 45 (39-50) 37 (33-43) 33 (30-39)
Mental component 55 (47-60) 41 (9) 57 (51-61) 51 (43-56) 38 (29-48)
Emotional well-being 8 (4-15) 57 (13) 6 (3-11) 12 (8-18) 18 (15-29)
(CES-D, 0-60)
Kinesiophobia (FABQ- 10 (5-13) 18 (4) 10 (5-15) 15 (10-19) 19 (15-22)
PA, 0-24)
Numbers of red flags 1(0-2) 50 (11) 1(0-1) 1(1-2) 3 (1-4)
(0-12)
Healthcare utilization
prior to inclusion
Primary care
consultation last 6 weeks
General practitioner 83 (18) 21 (5) 47 (16) 24 (19) 12 (40)
Physiotherapist 129 (29) 21 (5) 87 (29) 32 (26) 10 (33)
Chiropractor 188 (42) 21 (5) 123 (41) 56 (45) 9 (30)
Manual therapist 19 (4) 21 (5) 13 (4) 6 (5) 0(0)
Naprapath 15 (3) 21 (5) 8 (3) 5 (4) 1)
Osteopath 3(1) 21 (5) 2(0.7) 0 (0) 1)
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)
Continued
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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 12 (3) 24 (5) 7 () 0(0) 5(17)
X-ray 26 (6) 24 (5) 12 (4) 7 (6) 7 (23)
MRI 53 (12) 24 (5) 30 (10) 15 (12) 8 (27)
CT 8(2) 24 (5) 6 (2) 1(0.8) 1)
Previous hospitalisation 54 (12) 21 (5) 24 (8) 18 (14) 12 (40)
Previous rehabilitation 18 (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 = imaging (p<0.003) and secondary care (p<0.030),
primary care consultations (p<0.001), used less frequently =~ compared with medium-risk patients. Moreover, low-risk
back medication (p<0.001) and received less frequently  patients had fewer primary care consultations (p<0.001),

Baseline inclusion
(n=452)
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Drop-out (n=7)
| Reasons: study not appropriate (2),
other disease (2), reason unknown (3)

—
L J

Non-responders (n = 73)
3-month follow-up
Responders, n =372

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

reason unknown (1)

<+
v

Non-responders (n = 83)
6-month follow-up
Responders, n = 358
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Drop-out (n = 3)

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

‘1' Non-responders (n = 96)

12-month follow-up
Responders, n = 342

Figure 1 Participant flowchart.
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Table 3 Healthcare utilization throughout 1year of follow-up (n=438)

w
<
0-3 months >3-6 months >9-12months ‘5
Missing, Missing, Missing, ®
n (%) n (%) n (%) 2
Primary care 7}
Primary care consultation, 79 (18) 87 (20) 108 (24) e
N (%) =
General practitioner 44 (12) 30 (9) 22 (7) a
o
Physiotherapist 119 (33) 70 (20) 48 (15) _0'9 o
Chiropractor 124 (35) 76 (22) 50 (15) § =
Manual therapist 22 (6) 5(1) 72 3 '.j
w
Naprapath 6 (2) 11 (3) 6 (2) g 2

(]
Osteopath 2 (0.6) 1(0.3) 3(1) s 32
o
Psychologist 0 (0) 1(0.3) 1(0.3) é B
Other therapists 10 (3) 12 (3) 70 SN
. —. O
No primary care 93 (26) 179 (51) 212 (64) 2 R
consultations )
o a1
Numbers of consultations, «52' 3
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) § e
Chiropractor 4 (2-6) 0(0) 2 (1-4) 4 (5) 3 (1-5) 0 (0) o rn%
Manual therapist 3 (1-5) 0(0) 3 (2-14) 0(0) 1(1-4) 0 (0) §§ N
Naprapath 3 (1-5) 0(0) 4 (2-6) 0(0) 3 (1-4) 0(0) S 2 B
Osteopath 3(2-) 0 (0) 2 (2-2) 0 (0) 10 (2-) 0 (0) § % g
Psychologist - - 1(1-1) 0(0) 7(7-7) 00 255
Other consultations 4 (1-6) 0 (0) 1(1-8) 0(0) 4 (2-8) 1(14) g_' S %

o

Medication 503
Use of back medication, 80 (18) 96 (22) 114(26) 3 o
N (%) 2 3
Q =
Paracetamol 124 (35) 91 (27) 86 (27) > -g
NSAID 86 (24) 75 (22) 64 (20) = 5
o 3
Muscle relaxants 6 (2) 4 (1) 3(1) %: =
Sleep medication 22 (6) 22 (6) 13 (4) 8 -‘3
Cortisone 5 (1) 9 (3) 4 (1) ) g
Opioid 5(1) 5 (2) 3(1) o =
2 9
No use of back 197 (55) 213 (62) 213 (66) 2 3
medication 2 S
Frequency of use 8 =
paracetamol, N (%)** 3 2

o
Daily 46 (37) 0(0) 32 (35) 0 (0) 30 (35) 0 (0) g B
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) -
Frequency of use NSAID, @)
N (%)t 3
Daily 22 (26) 0 (0) 16 (21) 0 (0) 17 (26) 0 (0) 5’
Weekly 14 (16) 0 (0) 25 (33) 0 (0) 19 (30) 0 (0) %
Monthly or less 50 (58) 0(0) 34 (46) 0 (0) 28 (44) 0(0) I_GI_)I
Continued ,T
_|
>
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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-
& 3 up, across patients with different risk profile according to the
+ ﬁ Y f StarT Back Screening tool (n=438)*
= 5 N~ O O
sO|lZ2 202 28 Stratified risk profile
8bhly-c oy - -
- BEEEk 29 (o120, (ne29)
n= n= n=
|l © © © Primary care
| O1b - -85 Pri 205 (76 94 (86 21 (88)
< 20T % 2o rimary care (76) (86)
5 2 5ol olo | & consultation, N (%)
el I3 L2 L ey
El g2 g8 =€ Numbers of 5 (3-11) 12 (6-19) 15 (8-22)
g % § N g g § consultations,
median (IQR)t
9 Medication
- <
= 5 & & & 8
- HBHFE Use of back 128 (48) 77 (71) 21 (91)
35/lcc oo medication, N (%)
glele el
2€ oo oovw Paracetamol 95 (35) 68 (63) 18 (78)
3 = s NSAID 88 (33) 39 (36) 10 (44)
Y& 9|9 °5
c|E = = 'g g ~ B Muscle relaxants 1 (0.4) 7(7) 3(13)
0 8 5 g 2 9 g o Sleep medication 14 (5) 11 (10) 8 (35)
H o EEEEE Corti 42 4(4 5 (22
51T 8| o= T oo ortisone @ (4) 22)
o N © o q N~ o
1 R Opioid 42) 4 (4) 2(9)
g g g g Examination
kel
g =§ 2|5|5|5|8 |8 Diagnostic 73 (27) 45 (42) 12 (50)
> Sel3 2228 o examination, N (%)
~ole|le|T | ?
sl [E8le5 558 & Blood sample 14 (5) 3@) 2(9)
2 ol - 2 X-ray 15 (6) 10 (9) 5 (22)
Ya| T O a5 £ MRI 30 (11) 24 (22) 6 (26)
22| £[=8z2:2 3 cT 3(1) 44) 1(4)
AlSl Bl S N SlS 2
- (B8 o o o @ =
2 E c =% g © = 8 Secondary care
Slal 28~ 0ol 3 Back operation, N 4 (2) 1(1) 2 (11)
E 2 (%)
C’J/I\ F @ ﬁ Hospitalisation, N 4(2) 6 (6) 29
Yo = o (y
) T = o o (%)
% c "3_ g g SIS E Rehabilitation stay, 0 (0) 2(2) 0(0)
1  EBEHHHE NG
Dl — = = =6 | O
« 22 -0 o0 o~r gz Valid percentages are given and have been rounded off.
e 2
foge *Healthcare utilization throughout 1 year of follow-up is
o [ —~ | 2= )
£ s N N calculated on the basis for the three follow-up periods.
g [ < % o o ‘8 %_E TNumber of consultations is calculated on the basis of patients
c|E 2 o Sl ale|s ég who have reported primary care consultations.
-% g =l =lolol 2SS %8 NSAID, non-steriodal anti-anflammatory drug.
- o z
Sle| &gz 2. 23
Eld| 222588 £¢
S £33
o o8
s e g k%) In the present study, we revealed an imaging rate of 34%
ol @ = 2 p Y gimng
= N L9 during the lyear of follow-up, including the time period
S| S = a g ¥y p g p
Q| S o3 from baseline to 6 months retrospectively. Comparably,
c| 2 = s P Y p Y
S _ v s 25 Werner and Ihlebak™ showed that 39% of patients with
g 22| & % % °;’ 2 ;5) 3 low back pain in 2011 were referred for imaging by GPs in
M EBIEEEIERRE Norway. Likewise, in a recent systematic review of health-
© £e ’ Y
et ° e care provided for patients with low back pain, Kamper
= O .
8 ° | 8 % & et al” reported that around one in four was referred for
S 5 -% 2 = % imaging in family practice. Updated clinical guidelines
: - E e 'g _ § 9 recommend that imaging should not be routinely used,
< EZ8 g g8 88 but rather reserved for patients for whom the result is likely
= E|=|d]o|rF | 2= to change management.'* '* % Also, evidence suggests that
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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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