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Background and Aim: Chronic musculoskeletal pain is common and associated with more
general healthcare-seeking. However, musculoskeletal-related healthcare utilization is under-
explored. This study aimed to explore, describe and profile trajectories of long-term muscu-
loskeletal healthcare for people reporting chronic musculoskeletal pain.

Methods: This exploratory prognostic cohort study combined survey and national health register
data from a representative group of adult Danes reporting chronic musculoskeletal pain (N =2929).
Trajectories of long-term musculoskeletal healthcare use were generated using latent class growth
analysis. Types of healthcare-seeking, individual, sociodemographic, health, belief and work-
related factors were used to describe and profile identified trajectories.

Results: We identified five distinct trajectories of long-term musculoskeletal healthcare utiliza-
tion (low stable, low ascending, low descending, medium stable and high stable). The low stable
trajectory group (no or almost no annual contacts) represented 39% of the sample, whereas the
high stable trajectory group (consistent high number of annual contacts) represented 8%. Most
healthcare-seeking was in primary healthcare settings (GP/physiotherapy/chiropractor). Opioid
consumption was primarily in the high stable trajectory group, and surgery was rare. There were
statistically significant differences across the five trajectory groups in individual, sociodemo-
graphic, health, belief and work-related profiles.

Conclusion: Long-term use of musculoskeletal healthcare services varied in this chronic
musculoskeletal pain population. Almost 40% coped without seeking care, whereas 8% had
consistent high use of healthcare services. Chronic musculoskeletal pain was mostly mana-
ged in primary care settings, which aligns with musculoskeletal guidelines, as did the use of
pain medication and surgery. People with different musculoskeletal healthcare trajectories
had different individual, sociodemographic, health, belief and work-related profiles.
Keywords: musculoskeletal, chronic musculoskeletal pain, healthcare utilization, latent
class growth analysis, healthcare registers

Introduction

Chronic pain is common with a prevalence of 20-40% across diverse populations
around the world' and is associated with increased medical costs and considerable
economic burden for individuals and society.”* People reporting chronic pain have the
largest morbidity (when measured as years lived with disability) and chronic pain
negatively impacts physical function and quality of life.>* Chronic pain is generally
defined as pain lasting >3 months or as pain persisting beyond the time of expected
healing’ and among people reporting chronic pain, musculoskeletal pain is the most
prevalent reported condition.”?
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Chronic pain is associated with higher use of health-

care services,(’*lo

even though only a proportion (16-46%)
of people with chronic pain seek healthcare.'""'? Those
who seek healthcare due to pain seem to have varying
pathways and consult diverse healthcare professionals in
different healthcare sectors (eg, General Practitioners
(GP), Chiropractors, Physiotherapists, Orthopaedic sur-
geons, Rheumatologists, Pain specialists) and may receive
very different treatment modalities (eg, medication, rest,
manual therapy, exercise, cognitive-based approaches,
surgery).” People with chronic musculoskeletal pain who
seek care often have healthcare-seeking pathways that do
not align with musculoskeletal pain management
guidelines.'*'* Such pathways are often characterized by
multiple referrals and examinations, and often lead to
referrals or consultations with surgeons rather than to
pain specialists or pain rehabilitation units."* However,
types of musculoskeletal healthcare utilization for people
with chronic musculoskeletal pain have not yet been thor-
oughly described.

Several factors are associated with high levels of
healthcare utilization due to pain.”'> These include older
age,”'>'® low socioeconomic status,””'® marital status
(people never married seek healthcare less often than
those married)'” and being female,”'>'® high pain

18,19,21

intensity,'®2° high level of disability, number of

pain sites,?! comorbidity,'® body mass index (BMI), poor

15,16,22
h, 5,16,

general healt negative health beliefs (health anxi-

ety, catastrophizing, fear avoidance),'>**** being retired
or unemployed,® and previous healthcare use.*>**
Personality has also been suggested as an important factor
in the development of pain and coping strategies — includ-
ing healthcare-seeking.”> However, these findings are
inconsistent and contradictory across studies,”"***** and
few studies have explored factors associated with muscu-
loskeletal healthcare utilization.

More knowledge about long-term trajectories of mus-
culoskeletal healthcare utilization for people with chronic
musculoskeletal pain could help to identify those at risk of
non-guideline adherent pathways and help to design alter-
native clinical pathways in order to improve prognosis,
quality of life and optimize the use of healthcare resources.

Therefore, the aims of this study were to 1) explore
trajectories of musculoskeletal healthcare utilization in
people with chronic musculoskeletal pain, 2) describe the
types and use of musculoskeletal healthcare services (eg,
primary/secondary healthcare, medication, rehabilitation)
within such trajectories, and 3) profile any identified

trajectories on individual, sociodemographic, health, belief
and work-related factors.

Materials and Methods

Design

This is an exploratory prognostic cohort study”’ with ten-
years of register-based follow-up data from adults report-
ing chronic musculoskeletal pain.

Population

We included individuals from a population-based cohort
who reported musculoskeletal pain for more than three
months in any body region when the cohort was originally
established in 2008. This cohort has been described in
detail elsewhere.”® 3% A baseline questionnaire was sent
to 8517 people between 17 and 64 years of age of whom
5097 people responded. The baseline questionnaire cov-
ered a range of demographics, personal, work-related,
psychosocial and health-related domains, including ques-
tions about pain. Duration of pain history was measured
using the pain module of the Standard Evaluation
Questionnaire (SEQ).*' SEQ is reliable and valid for the
assessment of pain in population-based observational stu-
dies and the Danish version of the SEQ has acceptable
reliability and convergent construct validity has been
confirmed.>'? We used the International Association for
the Study of Pain (IASP) definition of chronic pain >3
months as it is a foundational criterion for the ICD-11
diagnosis of chronic pain.*> This definition has been
widely used to define chronic pain populations in epide-
miological studies across clinical diagnoses.>*

Of the 5097 individuals (59.7%) returning the baseline
questionnaire in 2008, 4871 (57.2%) were identifiable,
alive, and living in Denmark during the follow-up period.
We excluded 1816 individuals without chronic musculos-
keletal pain at baseline and 126 with ambiguous answers
about pain duration, leaving 2929 individuals with chronic
musculoskeletal pain suitable for analysis (see Figure 1).

Healthcare Contacts

In order to generate trajectories of musculoskeletal health-
care utilization, we counted the annual number of face-to-
face healthcare contacts for musculoskeletal conditions
and the redeemed pain medication prescriptions for the
entire cohort from 2008 to 2017 in Danish healthcare
registers.”>>° In Denmark, nearly all healthcare is fully
or partly funded by the state and therefore recorded at an
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8517 individuals between 17 and 65 years of
age received a self-administered baseline
questionnaire in February 2008

« 3408 individuals did not respond

5097 individuals answered and returned the
baseline questionnaire (59.7 %)

« 12 individuals were excluded due to
dementia or death

« 29 Individuals had non-linkable
questionnaires data

= 155 individuals died between 2008 —
2017

4871 Individuals with baseline data and ten
years of follow-up data (57.2%)

= 42 individuals were living abroad for
more that two years between 2008-
2017

= 1816 individuals did not report chronic
pain at baseline

2929 Individuals with chronic pain at baseline
and ten years of follow-up data (34.4 %)

Figure | Flowchart.

individual person level across a number of registers by the
national authorities. This Nordic tradition of record keep-
ing results in extensive networks of inter-linkable long-
itudinal  population-based  registries  suitable  for
epidemiological research. Using the unique Danish Civil
Personal Register number assigned to all Danish residents,

it is possible to link register data to other sources of data

* 126 individuals did not report pain in
any body region

(like research questionnaires) at the individual person

13> Data on musculoskeletal healthcare utilization

leve
was obtained from the National Patient Register, the
National Health Insurance Service Register, the Register
of Medicinal Product Statistics and the Rehabilitation
According to “The Danish Act of Health §140” register

(Rehab-register).
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The National Patient Register is the central register for
recording activity in the Danish secondary healthcare sys-
tem. The National Patient Register contains information on
hospital admissions since 1978 and all outpatient hospital
contacts since 1994. Registration in the National Patient
Register is based on the Healthcare Classification
System,>” and diagnostic criteria are the International
Statistical Classification of Diseases and Related Health
Problems 10th Revision (ICD-10) diagnostic codes. In gen-
eral, data from the National Patient Register are considered
valid, but the positive predictive values of diagnostic codes
can vary for different diseases and types of treatment.*®

The National Health Insurance Service Register was
established in 1990 and contains information on all fully
or partly public founded primary healthcare services based
on the week of reimbursement.**** A minor proportion of
primary healthcare physiotherapy and chiropractic consul-
tations are fully self-funded, hence not recorded in the
National Health Insurance Service Register. This propor-
tion of physiotherapy and chiropractor healthcare has been
estimated to about 15% by the Danish Physiotherapist
Association.*!

The of Medicinal Product Statistics

includes information about prescription medicinal pro-

Register

ducts sold over-the-counter, as well as medication used
for hospitalized patients. Information about sales of
medicinal products in Denmark has been recorded
since 1994 36:42:43

Rehab-register was established in 2007. According to
Danish law, after hospital admission or outpatient encoun-
ters, patients can be referred to publicly funded physiother-
apy and occupational therapy rehabilitation if medically
indicated. The Rehab-register contains information about
this type of rehabilitation.

The algorithm for counting annual number of muscu-
loskeletal healthcare contacts is presented in Table 1 and
supplementary material - Appendix A.

Descriptive Profiling Variables

For descriptive multidimensional profiling, we use items
and domains from the baseline questionnaire and national
registers. As some variables may have different prognostic
influence over time, we allowed for both baseline and
longitudinal profiling variables. Variables measured at

Table | Algorithm for Counting Annual Number of Musculoskeletal Healthcare Contacts

Annual Number of Musculoskeletal Healthcare Contacts is Generated by

Register Method

National Patient Register

1)Counts of in- and out-patient hospital contacts and emergency department contacts registered with a primary
or secondary musculoskeletal or pain-related ICD-10 diagnostic code. Every inpatient admission day counted as
one contact. Please see supplementary material (Appendix A) for detailed description of musculoskeletal and

pain related ICD-10 diagnostic codes.

Counts of surgery contacts where Classification of Surgical Procedures code indicate musculoskeletal reason

for surgery (Chapter ABC, ABD, ACC, N and TN).**

National Health Insurance
Service Register

2)Counts of face-to-face primary healthcare consultations with physiotherapists, chiropractors and
musculoskeletal medical specialists. Excluded in this category was fully publicly reimbursed encounters with
physiotherapists for non-musculoskeletal diagnoses.

National Health Insurance

Service Register

3)Counts of face-to-face GP contacts where the clinical tests, examination, coding and subsequent healthcare
initiatives indicated a musculoskeletal reason for that consultation. For this purpose, a simple algorithm was
developed. The algorithm evaluated each face-to-face GP contact in two steps and built on available information
from all health registers. For a more detailed description, please see supplementary material (Appendix B).
Validation of this algorithm is pending. This algorithm estimated 18% (Cl 18—19%) of face-to-face GP
consultations to be musculoskeletal related.

Register of Medicinal Product
Statistics

4)Counts of prescribed and redeemed medication for pain relief. We searched the Register of Medicinal
Product Statistics using the Anatomical Therapeutic Chemical Classification System codes for NOIB
(Anesthetics, local), NO2A + B (Opioids, other analgesics and antipyretics), NO3A (Antiepileptic), NO5B +
C (Anxiolytics and Hypnotics) and MOIA (Anti-inflammatory/anti-rheumatic, non-steroids).

Rehab-register

5)Counts of face-to-face municipality musculoskeletal rehabilitation visits indicated by a prior musculoskeletal
hospital in- or out-patient contact.
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baseline will also be referred to as candidate prognostic
factors.?” The following items were used:

Individual and Sociodemographic Factors
Data on sex and age at baseline was obtained from the
Danish Civil Registration System.*>***¢ Age was ana-
lysed as a continuous variable.

Marital status and number of resident children under
the age of eighteen were obtained from the Danish Civil
Registration System.*® We combined these data for each
follow-up year into the following four nominal cate-
gories: 1) Cohabitant with resident child/children, 2)
Cohabitant without resident children, 3) Single with resi-
dent child/children, and 4) Single without resident chil-
dren. As marital status might change over time, we
extracted the most frequent status for each participant for
the follow-up period. The Danish Civil Registration
System contains complete information on sex, age and
marital status.*®

Highest achieved level of education was obtained from
the Danish Education Register, and the validity and cover-
age of the Danish education registers have shown to be
“The

2948

very high*’ Classification was based on

International Standard Classification of Education”® and
categorized into three ordinal groups: 1) primary and
lower secondary education or equivalent, 2) upper second-
ary education or skilled worker/short cycle tertiary educa-
tion or equivalent, and 3) bachelor/master/doctoral or
equivalent. We extracted the highest level of education
for each participant for the entire follow-up period for
the analysis.

The Big 5 Personality traits (extraversion, agreeable-
ness, conscientiousness, neuroticism and openness) were
derived from the 20-item Mini International Personality
Item Pool.**° The Mini International Personality Item
Pool is a psychometrically acceptable and practically mea-
sure of the Big Five personality traits.*’ Each of these
personality traits was measured by four items, with
answers for each personality trait being summed to a 0—
16 score and analysed as a continuous variable.

Health, Belief and Work-Related Factors
Body Mass Index (BMI) at baseline was calculated based
on self-reported height and weight. Participants were cate-
gorized into four groups based on standard BMI categories
for adults used by the World Health Organization (under/
normal weight (<25), pre-obesity (25-<30), obesity class
I (30-<35), obesity class II & III (=35)).

The number of body regions with pain and pain inten-
sity at baseline was measured within the pain module of
the Standard Evaluation Questionnaire (SEQ).*! For these
variables, participants were asked to state the intensity of
pain on a 1-7 numeric ranking scale (1=no pain/7=worst
imaginable pain) in seven different body regions (right/left
upper and lower extremity, front and back of thorax and
the head) within the last four weeks. For the analysis, we
extracted highest reported pain intensity in any region and
counted number of body regions with pain. Number of
pain sites (range 1-7) and pain intensity (range 1-7) were
analyzed as continuous variables.

Physical and mental health were measured by the phy-
sical (PCS) and mental (MCS) components of the Short
Form 12 wversion 2 (SF12) questionnaire which is
a validated measure of physical and mental health in the
general population.’'*? The PCS and MCS were summed
on a 0-100 scale according to the developed guideline
algorithms®® and analysed separately as continuous
variables.

Risk of depression, anxiety and health-related anxiety
at baseline were measured with parts of the Common
Mental Disorder Questionnaire.®* The Common Mental
Disorder Questionnaire is a validated short case-finding
questionnaire for mental disorders useable in primary
healthcare setting and consists of subscales from the
Symptom Checklist-90-R.>**> For evaluation of risk of
depression, the six-item depression sub-scale (SCL-
DEP6) (range 0-24) from the Symptom Checklist-90-R
was used and for risk of anxiety we used the four-item
anxiety sub-scale (SCL-ANX4) (range 0-16) from the
Symptom Checklist-90-R.>* For health anxiety, we used
Whiteley-7 Index (range 0-28).°® Each of these variables
was dichotomized based on clinical interpretation recom-
the Danish College
Practitioners (high risk of depression >5, high risk of
anxiety >5, high risk of health anxiety >6).>’

Participation restriction due to pain was measured with

mendations from of General

two novel questions. Participants were asked to rate how
pain had influenced their 1) satisfaction and joy with
participation in social and leisure-time activities and 2)
their ability to participate in social and leisure-time activ-
ities on a 1-7 numeric ranking scale (1=No influence/
7=Influenced a lot). The two items were summed (range
2-14), and the variable was dichotomized based on the
median of score distribution (high participation restric-
tion >4).
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Fear avoidance beliefs were measured with four items
on physical function from the Fear Avoidance Belief
Questionnaire on a five-point Likert scale.’® In order to
ensure that people with symptoms in any body site could
answer, we made the following addition: “Physical activity
might harm my back or other parts of my body”. This
phrase has been validated in other studies.”” Furthermore,
we added these questions: “How much do you agree with
the following statement: It is important to seek medical
care when you have pain” and “If you negate pain, you
could be permanently damaged”. These six items were
summed (range 0-24) and analysed as a continuous
variable.

Comorbidity was obtained by applying an updated
version of Charlson comorbidity index to ICD-10 diagnos-
tic codes in the National Patient Register.” The Charlson
comorbidity index has been widely used as an indicator for
comorbidity in research of various disease groups, includ-
ing research on pain and pain-related outcomes.®® Using
ICD-10 diagnostic codes with National Patient Register
data for the Charlson comorbidity index has shown high
accuracy.®’ In this study, the comorbidity index was cate-
gorized into three groups (0 — no comorbidity, 1 — low
level of comorbidity and >2 — high level of comorbidity).
This categorization was based on the distribution of data.
We calculated the Charlson comorbidity index for each
participant at baseline and also at end-of-follow up.

Information on labor market status was obtained from
“The Danish Register-based Evaluation of Marginalized
Individuals” (DREAM).®> DREAM contains information
on all Danish citizens who have received social benefits or
any other public transfer income. This information is
recorded on a weekly basis and provides valid data regard-
ing labor-market status.” Based on DREAM-data, we
generated the following four groups: 1) working or stu-
dent, 2) unemployed, 3) permanent or temporary health-
related benefit, 4) retirement. For the analysis, participants
were assigned to the group representing their status for the
majority of the follow-up period.

Use of musculoskeletal healthcare services two years
before baseline was derived by applying the algorithm for
the dependent variable (Table A) on 2006 and 2007 data
from the National Patient Register, the National Health
Insurance Service Register, the Register of Medicinal
Product Statistics and the Rehab-register. Musculoskeletal
related healthcare services use for these years categorized

based on quartile of score distribution.

Types of Musculoskeletal Healthcare

Primary healthcare contacts were summarized overall, and
for the following disciplines: Physiotherapy, Chiropractors,
Medical specialists and GP. Secondary healthcare contacts
were summarized overall and for surgery contacts.
The number of redeemed medications for pain relief were
summarized overall, and for the following types: non-
steroidal anti-inflammatory drugs (NSAID) and analgesics;
opioids; and antidepressives, antiepileptics, anxiolytic and
hypnotics. Municipality musculoskeletal rehabilitation con-

tacts were summarized overall.

Statistics

Firstly, we used Latent Class Growth Analysis (LCGA)®
with a zero-inflated Poisson distribution model based on
annual number of musculoskeletal contacts to explore
trajectories of musculoskeletal healthcare utilization for
people with chronic musculoskeletal pain. LCGA was
chosen as it is a longitudinal technique that identify sub-
groups following similar progression according to the
parameters of the individual growth curves.”> We tested
models with one to ten groups to assess the optimal num-
ber of trajectory groups to describe long-term musculos-
keletal healthcare utilization. Choice of the optimal
number of groups was guided by 1) goodness-of-fit criteria
Akaike Information Criterion (AIC) and Bayesian
Information Criterion (BIC), 2) evaluation of distribution
of participants with no less than 5% of the sample in one
trajectory group, 3) average predicted posterior probability
of group membership above 70%°* and 4) the clinical
plausibility of trajectory groups and trajectories. To
achieve convergence of LCGA models, high values of
maximum number of annual musculoskeletal contacts
were truncated to 30 visits per year (in the data of 3% of
participants). Participants were assigned to the trajectory
group for which their posterior probability of membership
was highest. Selection of the order of parameters to
describe each trajectory (intercept, slope, quadratic term)
within each model was guided by the estimated coeffi-
cients and associated p-value, and goodness-of-fit criteria.
As a sensitivity analysis, we also analysed data with
repeated measured Latent Class Analysis (LCA) with
a negative binomial distribution model which estimates
classes based solely on the repeated measure over time
instead of using time as a continuous measure and cluster-

ing on the growth (time) parameters.(’3"65
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Secondly, we calculated the annual number and types
of musculoskeletal primary healthcare contacts, musculos-
keletal secondary healthcare contacts, redeemed medica-
tion for pain relief and musculoskeletal municipality
rehabilitation contacts per year within identified trajectory
groups and presented them using boxplots. Additionally,
we also described differences in proportions of types of
musculoskeletal healthcare contacts (primary healthcare,
secondary healthcare, redeemed medication for pain relief
and rehabilitation) within trajectory groups. This was done
to explore the composites of the variables used to generate
trajectories of musculoskeletal healthcare utilization.

Lastly, we profiled descriptive variables according to
trajectory group membership. For optimal data manage-
ment, we initially tabulated or visually inspected the

distribution of descriptive profiling variables. Heavily
skewed variables (eg, with zero-inflated distribution)
were categorized or dichotomized as described in the
‘Descriptive profiling variables’ section. Overall differ-
ences between descriptive profiling variables and trajec-
tory groups were tested by comparing means, medians, or
of wvariance (ANOVA),
Kruskal-Wallis test or Pearson’s chi-squared test, respec-

percentages using analysis
tively. If the overall test showed statistically significant
differences between descriptive profiling variables and
trajectory groups, we explored this in more detail by
performing pairwise tests between the lowest/highest tra-
jectory group and each other trajectory group using the
Kruskal-Wallis test with Bonferroni correction to adjust
for multiple testing, resulting in seven contrasts and

Table 2 Distribution of Participants and the Characteristics of Musculoskeletal Healthcare Utilization Trajectories for People

Reporting Chronic Musculoskeletal Pain

Group | Low Group 2 Low Group 3 Low Group 4 Medium | Group 5 High
Stable Ascending Descending Stable Stable
N =2929.n (%) 1151 (39.4%) 486 (16.6%) 600 (20.4%) 463 (15.8%) 229 (7.8%)

Posterior probability of | 98.9% (0.1%) 96.9% (0.1%)
trajectory group

membership Mean (SD)

97.5% (0.1%)

98.4% (0.1%)

98.9% (0.1%)

General trajectory No or very few
(<3) annual

musculoskeletal

No or very few annual
characteristics musculoskeletal

healthcare contacts at
healthcare beginning of follow-up
contacts increasing to between
consistently five and ten annual

throughout the contacts at end of

Between five and ten
annual
musculoskeletal
healthcare contacts at
beginning of follow-up
decreasing to very few
contacts at end of

Around ten annual
musculoskeletal

healthcare contacts.

Slightly increasing
trend of number of
contacts over the

follow-up period.

Twenty to twenty-five
annual musculoskeletal
healthcare contacts
throughout the follow-
up period. Peak years
for some individuals
with more than 100

follow-up follow-up. follow-up musculoskeletal
period. contacts
Median, 2008 | 0 (0-0) 0 (0-1) 3 (0-8) 6 (1-12) 22 (14-36)
incerquartle 1 5009 | 0 (00 0 (0-1 3(0-8 7@-12 24 (14-38
range (IOR) of 0-0) (©-1) ©-8) (-12) (14-38)
musculoskeletal | 2010 | 0 (0-0) 0 (0-1) 3(0-7) 6 (3-11) 23 (14-36)
healthcare
contacts 2011 | 0 (0-0) 0 (0-1) 3(0-7) 7 (3-12) 25 (16-40)
2012 | 0 (0-0) 0 (0-2) 2 (0-5) 7 (4-12) 25 (15-37)
2013 | 0 (0-0) 0 (0-3) 2 (0-5) 8 (4-14) 24 (15-38)
2014 | 0 (0-0) 3 (0-8) | (0—4) 9 (5-15) 27 (15-39)
2015 | 0 (0-0) 5 (1-10) 0 (0-3) 10 (6-17) 27 (15-41)
2016 | 0 (0-0) 5 (2-10) 0 (0-3) 9 (5-16) 24 (14-39)
2017 | 0 (0-0) 4 (1-10) | (0-3,5) 9 (5-16) 24 (13-36)
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Table 3 Total Number of Contacts and Proportions of Number of Contacts in Primary and Secondary Healthcare, Redeemed

Medication for Pain Relief and Rehabilitation Within Trajectory Groups

Group | Low
Stable

Group 2 Low
Ascending

Group 3 Low
Descending

Group 4 Medium
Stable

Group 5 High
Stable

Total number of contacts from

5950

16,637

22,625

48,254

66,979

2008-2017

Types of musculoskeletal healthcare

Primary healthcare contacts
Total number of contacts 3096 (52%)

(proportions)

8618 (52%)

13,519 (60%) 23,747 (49%) 25,909 (39%)

Secondary healthcare
contacts
- Total number of contacts 950 (16%)

(proportions)

1792 (11%)

2370 (10%) 4250 (9%) 4032 (6%)

Redeemed medication for
pain relief
- Total number of contacts 1840 (31%)

(proportions)

5303 (32%)

5935 (26%) 18,121 (38%) 35,544 (53%)

Rehabilitation contacts
- Total number of contacts 64 (1%)

(proportions)

924 (6%)

801 (4%) 2136 (4%) 1494 (2%)

p-value threshold at 0.007 (0.05/7). To meet the policy of
Statistics Denmark and avoid potentially identifying indi-
viduals, minor adjustments of the categorization were
made so that no descriptive profiling variable for any
trajectory group contained less than 3 participants. For
all analyses, we used STATA version 16 (StataCorp LLC).

Results

Register-based variables did not have missing data, but
16% of the sample had some missingness on one or
more baseline questionnaire variables. Most missingness
was in physical and mental health variables (SF12) and
four percent had missingness on one of the twelve items
from these two scales. The pattern of missingness on other
baseline variables was diverse and random (missing com-
pletely at random test: p=0.09).°° Analysis was performed
on full case, and missingness is reported when relevant.
Number of missings per baseline variable is shown in
Table 4 and 5.

Trajectories of Musculoskeletal Healthcare
Use

Based on evaluation of the AIC and BIC performance statis-
tics, distribution of participants and probability of group

membership, the authorship team agreed that a five-group
model was optimal to describe distinguishable trajectories of
musculoskeletal healthcare utilization for this sample.
Comparison of fit statistics from LCGA of models with one
to ten classes is provided in supplementary material
(Appendix C). The posterior probability of trajectory group
membership in the five-group model was very high (mean
posterior probability between 96.9% and 98.9% (Table 1)).
The relative decrease in AIC and BIC between LCGA group
models with more than five groups was small (<3%) and did
not identify new distinguishable trajectories or facilitate the
clinical interpretation of trajectory profiles. Models with
seven or more groups resulted in strata with less than 5% of
the sample (supplementary material — Appendix C). Long-
term trajectories of musculoskeletal healthcare utilization for
the five-group model are shown in Figure 2. Trajectories and
number of groups were confirmed by the sensitivity analysis
using LCA (supplementary material — Appendix D).

The five-trajectory group model represents different
and distinct trajectories of musculoskeletal healthcare uti-
lization, as detailed in Table 4.

The high stable trajectory group (group 5) was estimated
to include 7.8% of the sample and is clearly different com-
pared to the other groups due to consistent high number of
annual musculoskeletal healthcare contacts throughout the

8 3 2 https:
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Figure 2 Trajectories of musculoskeletal (MSK) healthcare utilization for people reporting chronic musculoskeletal pain.

follow-up period. In contrast, the low trajectory group
(group 1) was estimated to contain 39.4% of the sample
had no or very few musculoskeletal healthcare contacts. In
between, three trajectory groups were identified constituting
the remaining 52.8% of the sample with different intermedi-
ate uses of musculoskeletal healthcare services (Figure 2).
The low ascending group (group 2, 16.6%) demonstrated no
or few annual musculoskeletal healthcare contacts in the first
five years which initially increased and then plateaued to
a low-moderate level in the subsequent five years. The low
descending group (group 3, 20.4%) demonstrated a low-
moderate level of annual musculoskeletal healthcare contacts
in the first six years which later decreased to a very low level
in the last four years. The medium stable group (group 4,
15.8%) demonstrated a stable moderate level of annual
healthcare contacts throughout the entire follow-up period.
The low stable and medium stable group were best described
by linear terms, whereas the low ascending and low descend-
ing group fitted a cubic term and the high stable group
a quadratic term.

Types of Musculoskeletal Healthcare Use

Across Trajectories
Figure 3A displays the distribution of annual number of
musculoskeletal primary healthcare contacts in total and

by disciplines, stratified by trajectory groups. For primary
healthcare contacts, we found significant overall differ-
ences across trajectory strata, with a pattern of increasing
contacts from the low to the high stable group. This
increasing pattern was observed for GP, physiotherapy
and chiropractor contacts, whereas musculoskeletal medi-
cal specialist contacts were rare for all trajectory groups.

Figure 3B displays the distribution of annual number of
musculoskeletal secondary healthcare contacts in total and
musculoskeletal surgery contacts across trajectory groups.
For secondary healthcare contacts, we found overall dif-
ferences across trajectory strata in total secondary health-
care and surgery contacts, with a pattern of increasing
contacts from the low to the high stable group even though
musculoskeletal surgery contacts were rare for all trajec-
tory groups.

Figure 3C presents the distribution of annual number of
redeemed medications for pain relief, in total and by type
stratified by trajectory groups. For redeemed medications for
pain relief, we found overall differences across trajectory
strata, with a pattern of increasing use of pain medication
from the low to the high stable group. Opioids were almost
exclusively prescribed for people in the high stable group
(median (IQR) 1 (0.1-5.1)), whereas NSAID/analgesics and
anti-depressive medication use were also found in the med-
ium stable group (median (IQR) 0.4 (0-3.5)).
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Figure 3 Annual number of musculoskeletal primary, secondary and rehabilitation healthcare contacts and annual number of redeemed medication prescriptions for pain

relief stratified by trajectory groups.

Figure 3D presents the distribution of the annual number
of musculoskeletal municipality rehabilitation contacts.
Again, we found overall differences across trajectory strata,
with a pattern of increasing number of contacts from the low to
the high stable group even though such contacts were rare and
only visually observed in the high stable trajectory group.

Furthermore, we observed that Figure 3A—D show only
slight differences in annual number of musculoskeletal
healthcare contacts (all types) between the low ascending
and low descending group.

Table 2 shows the total number of contacts and propor-
tions of the different types of musculoskeletal healthcare
service (primary and secondary healthcare, redeemed med-
ication for pain relief and rehabilitation) within the five
trajectory groups. Primary healthcare contacts account for
the majority of services for groups 1-3 (52-60%) and
about half of services in group 4 (49%) but only 39% in
group 5. In contrast, redeemed medication for pain relief
accounts for a much higher proportion in group 5 (53%)
than in group 1-4 (ranging from 26% to 38%).

Multidimensional Profiling of Trajectories
Distribution for each descriptive profiling variable across
the five trajectory groups data are detailed in Tables 3 and

5. Candidate prognostic factors measured at baseline are
highlighted using asterisk.

Individual and Sociodemographic Factors

Distribution of sociodemographic factors and personality
measures is presented in Table 3. The majority of the
sample were women (56.7%), and the mean age at base-
line was 46.9 years (SD 12.0). The proportion of women
ranged from 47.4% in the low stable group to 75.5% in
the high stable group. Overall test showed significant
differences across trajectory groups for all individual
and sociodemographic descriptive profiling variables (p
= <0.009) except for conscientiousness (p=0.084).
Pairwise comparison showed that participants in the
low stable group were significantly more often male
and reported lower neuroticism scores compared to par-
ticipants in group 2-5 (p < 0.006), whereas participants
in the high stable trajectory group reported significantly
higher neuroticism score compared to participants in
group 1-4 (p < 0.006).

Health, Belief and Work-Related Factors

Distribution of health, belief and work-related factors is
presented in Table 5. Except for physical and mental
health, the level of exposure to health, pain and belief-
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related factors increased from the low stable group to the
high stable group. Overall test showed significant differ-
ences across trajectory groups for all health, belief and
work-related factors (p = <0.003). Pairwise comparison
showed that participants in the low stable group reported
significantly lower number of pain sites, lower pain inten-
sity score, lower anxiety scores, a lower degree of partici-
pation restriction due to pain, had less comorbidity, used
less musculoskeletal healthcare services two years before
baseline and were more often working or student and less
often retired compared to participants in group 2-5 (p <
0.006). Whereas participants in the high stable group
reported significantly higher pain intensity score, higher
BMI, higher depression score, higher degree of participa-
tion restriction due to pain, had more comorbidity, more
musculoskeletal healthcare contacts before baseline and
were less often working or student and did more often
receive social health-related benefit compared to partici-
pants in group 1-4 (p < 0.006).

Discussion

Main Results

In this sample of people reporting chronic musculoskeletal
pain, we identified and profiled five distinct trajectories of
long-term musculoskeletal healthcare utilization (low
stable, low ascending, low descending, medium stable
and high stable). A low stable trajectory (39% of the
sample) had no or almost no annual musculoskeletal con-
tacts, and a high stable trajectory group (8%) had
a consistent high number of annual musculoskeletal con-
tacts. Between those groups were three groups with
ascending (17%), descending (20%) and medium stable
(16%) musculoskeletal contacts.

Overall, the annual number of contacts in subtypes of
musculoskeletal healthcare (primary and secondary health-
care, redeemed medication for pain relief, and rehabilita-
tion) increased across the five trajectory groups, but
proportional use within trajectory groups appeared to dif-
fer. Redeemed prescriptions for pain medication (NSAID/
analgesics, opioids and anti-depressives for pain relief)
were primarily found in the medium stable and high stable
trajectory groups and were the most common type of
musculoskeletal healthcare in the high stable trajectory
group. Redeemed medication for opioids was almost
exclusively found in the high stable trajectory group.
Primary and secondary healthcare contacts were the most
common type of musculoskeletal healthcare in the

trajectory groups with low use of healthcare. Surgery and
musculoskeletal municipality rehabilitation contacts were
rare and almost exclusively found in the high stable group.

Profiling the identified trajectories on individual, socio-
demographic, health, belief and work-related factors
showed differences across trajectory groups. Further
studying differences between the low stable group and
high stable group in particular could provide insights into
drivers of healthcare-seeking behavior.

Musculoskeletal Healthcare Utilization

Trajectories

In general, people reporting chronic pain have higher use of
healthcare services than people without pain.®™'° Our
results about the low stable (39%) and high stable (8%)
trajectories suggest that the increased use of musculoskeletal
healthcare resources due to chronic musculoskeletal pain is
mainly driven by a relatively small group of ongoing high
healthcare users and that the largest group of people reporting
chronic musculoskeletal pain cope with no/few musculoske-
letal healthcare consultations and no/very low use of pain
medication.'®'>'® Also, noteworthy is that a descending tra-
jectory of musculoskeletal healthcare utilization was only
found for 21% of the participants and only for participants
with relatively few annual musculoskeletal healthcare con-
tacts (low descending), whereas a decreasing trajectory for
participants with high/medium use of healthcare was not
identified. Subsequent studies could explore what case man-
agement characteristics are associated with these down-
stream healthcare-seeking differences (eg, the timing of
interventions; patient/healthcare professional characteristics;
the receiving of a “sense-making” diagnosis and “thrive
despite pain” messages; a loss of confidence that healthcare
can help; or guideline adherent versus non-adherent
healthcare).

One of the challenges of using methods such as LCGA
is to balance model parsimony and interpretability versus
identifying smaller groups, the existence of which may
have important clinical implications. However, while for
some research questions the addition of more trajectory
groups to the five we identified might have been of inter-
est, we found that adding more groups separated the low
musculoskeletal healthcare users in more detail but did not
generate distinct groups in terms of new trajectory shapes

involving higher use nor change the high stable trajectory
group.
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Musculoskeletal Healthcare
Reassuringly, our findings about the use of different types
of musculoskeletal healthcare align quite well with most
musculoskeletal clinical guidelines, which recommend that
the majority of non-specific musculoskeletal disorders
should be managed in primary healthcare, pain medication
prescribed for chronic pain patients should be restricted to
NSAIDs and antidepressants, and discourage referral for
secondary healthcare specialists or surgical interventions
unless specific or serious pathology is suspected.'>¢7:68
Hence, our results do not support that healthcare-seeking
pathways for people with chronic musculoskeletal pain
often lead to consultations with surgeons as musculoske-
letal surgery contacts were rare for all trajectory groups.
Maybe also surprisingly, redeemed prescriptions for
opioids were relatively rare and almost only found in the
high stable trajectory group, which suggests that GPs
generally follow recommendations of limited use of
opioids for musculoskeletal pain. In pain populations
around the world, high use of opioids been reported, and
use of opioids in Denmark in generally is high compared
to other Nordic countries.®

Most musculoskeletal clinical guidelines also encou-
rage short-term use of healthcare,’” but in this study, we
found a continuing use of healthcare services for 24% of
the sample (medium stable and high stable trajectory
group). We do not know if this long-term use is due to
one condition or several musculoskeletal conditions, but
higher numbers of pain sites and higher comorbidity index
in the medium and high stable trajectory group compared
to group 1-3 (Table 3) could suggest that more pain
conditions could influence.

Multidimensional Profiling

Different trajectories of musculoskeletal healthcare utiliza-
tion had different individual, sociodemographic, health,
belief and work-related profiles. These findings align
with previous prognostic studies analysing factors asso-
ciated with general healthcare utilization.”'*!1%18-21-24
Notably, while the mean scores for neuroticism (and all
other personality trait scores) for all trajectory groups were
low compared to population norms,*’ they were signifi-
cantly higher in the high stable trajectory group than the

other trajectory groups. Higher neuroticism reflects

70,71 and

a tendency to experience negative emotions,
other studies have shown that neuroticism correlates with

lower quality of life and reported severity of physical

symptoms,’* both of which are independently associated
with high healthcare utilization.””'> Sixty-four percent of
this sample were working for most of the follow-up per-
iod, but this was 29% in the high stable trajectory group
and 46% in this trajectory group received health-related
income benefits (Table 5). These findings could indicate
that this trajectory of people finds it difficult to gain
employment that accommodates their capacity and that
facilitation of continuation or resumption of work requires
continued social and therapeutic focus.

A subset of the profiling variables was measured at
baseline and hence could be candidate prognostic factors
(see Tables 3 and 5). The aim of this study was not to
create a prediction model for musculoskeletal healthcare
utilization or explore causal pathways, but future studies
that aim to do so may consider including one or more of
these candidate prognostic factors.

Strengths and Limitations
This study has several strengths, including the use of
register-based information with ten-year complete person-

level follow-up, high validity**>*"?

and no risk of lag
time/recall bias. We also used a population-based cohort
of people reporting chronic musculoskeletal pain, rather
than a clinical cohort, as it includes people not seeking
healthcare. This study used LCGA allowing assignment of
individuals to trajectory groups with statistical evaluation
of the model performance. LCGA has better accuracy at
identifying latent classes®® compared to previously used
methods.

However, some limitations should also be noted. This
cohort derived from the 60% of eligible participants who
responded to the baseline questionnaire in 2008, so we
cannot exclude the potential for some unquantified selec-
tion bias. Ideally, prognostic studies occur in inception
cohorts where participants are included at a uniform
time, like the onset of a condition.?’” We do not know the
course or trajectory of pain symptoms in this sample, but it
is likely to have included people with varying pain dura-
tion. Furthermore, chronic musculoskeletal pain ceases in
some people,”* however studies exploring trajectories of
pain symptoms indicate that people reporting chronic pain
often continue to do so.”*7°

The National Health Insurance Service Register does
not contain information on diagnostic coding. This means
that musculoskeletal contacts in primary healthcare were
based on information about professional groups (eg, phy-
siotherapists, chiropractors), where scope of practice
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indicates that most consultations relate to musculoskeletal
complaints. For GP contacts, we developed an algorithm
to identify musculoskeletal specific contacts (supplemen-
tary material — Appendix B). This approach may have led
to some misclassification, although similar approaches
have been applied and validated using National Health
Insurance Service Register data for linking patients and
general practices with promising results.”” Another limita-
tion with the National Health Insurance Service Register
database is that approximately 15% of chiropractors and
physiotherapist consultations in primary healthcare are
paid either fully out-of-pocket by patients or by insurance
without any public reimbursement and hence not reported
to the National Health Insurance Service Register.*' These
consultations could therefore not be accounted for in our
investigation and may have led to some underestimation of
musculoskeletal healthcare use.

Conclusions

We found that people reporting chronic musculoskeletal
pain have different trajectories of long-term musculoske-
letal healthcare utilization. About 39% have no or almost
no few annual musculoskeletal contacts, whereas almost
8% have a consistent high number of contacts. In
between these trajectories, we found three groups with
ascending (17%), descending (20%) and medium stable
(16%) number of annual musculoskeletal contacts.
Primary healthcare contacts were the most common
type of musculoskeletal healthcare in the trajectory
groups with low use of musculoskeletal healthcare and
pain medication were primarily found in the medium
stable and high stable trajectory groups, but opioids
were almost exclusively found in the high healthcare
trajectory group. Surgery was rare and almost exclusively
found in the high healthcare trajectory group. Participants
in the identified trajectories had different individual,

sociodemographic, health, belief and work-related
profiles.
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