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Trajectories of Disability and Low Back
Pain Impact

2-year Follow-up of the Groningen Spine Cohort
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Remko Soer, PhD,>? Michiel F. Reneman, PhD,* and André P. Wolff, MD, PhD®

Study Design. Prospective cohort study.

Objective. The aim of this study was to identify treatment
response trajectories in patients with low back pain (LBP) during
and after multidisciplinary care in a tertiary spine center, and to
examine baseline patient characteristics that can distinguish
trajectories.

Summary of Background Data. Treatment response is often
heterogeneous between patients with LBP. Knowledge on key
characteristics that are associated with courses of disability
could identify patients at risk for less favorable outcome. This
knowledge will help improve shared decision-making.
Methods. Adult patients with LBP completed questionnaires on
disability (Pain Disability Index) and LBP impact (Impact
Stratification of the National Institutes of Health minimal dataset)
at baseline, 6, 12, 18, and 24 months’ follow-up. Latent class
analyses were applied to identify trajectories of disability and
LBP impact. Baseline sociodemographic and clinical patient
characteristics were compared between trajectory subgroups.
Results. Follow-up was available for 996 patients on disability
and 707 patients on LBP impact. Six trajectories were identified
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for both outcome measures. Three disability trajectories
remained stable at distinct levels of severity (68% of patients)
and three trajectories showed patterns of recovery (32%). For
LBP impact there was one stable trajectory (17%), two slightly
improving (59%), two recovering (15%), and one with a pattern
of recovery and relapse (15%). Significant differences between
trajectories were observed for almost all baseline patient
characteristics.

Conclusion. On average, patients show moderate improve-
ments in disability and LBP impact 2 years after visiting a
multidisciplinary tertiary spine center. However, latent class
analyses revealed that most patients belong to subgroups
experiencing stable levels of disability and LBP impact. Differ-
ences in baseline patient characteristics were mostly associated
with baseline levels of functioning, instead of (un)favorable
outcome during follow-up.

Key words: chronic pain, cohort study, disability, follow-up
study, functional limitation, latent class analysis, low back pain,
minimal clinically important difference, multidisciplinary care,
recovery, responder analysis, trajectories.
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any efforts have been undertaken to reduce the
burden of LBP, but unfortunately there is only
low to moderate level of evidence for the effec-
tiveness of LBP interventions in the short, medium, and long
term.'™* Clinical trial results are often interpreted based on
summary measures of treatment effects. However, when
focusing on the results of individual patients it is apparent
that treatment response is often heterogeneous.’ There are
subgroups of patients that achieve successful outcomes
(responders) and subgroups that achieve little to no
improvements, or even worsen (nonresponders). Although
there has been a change of research-perspective toward the
individual patient, the inclusion of responder analyses in
chronic LBP trials is still rare.>*®
Heterogeneous treatment response is not limited to out-
come differences on an individual level at a single time-point,
but it can also manifest as different trajectories of pain or
disability during and after treatment. Previous studies on LBP
trajectories identified several patterns of pain post-treatment:
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recovery, persistent severe LBP, neither recovery nor persis-
tent severe LBP, and fluctuating LBP.”~” Although patient
expectations of treatment are (initially) focused primarily on
pain reduction,'® health care professionals mainly aim for
functional improvement and increased quality of life. We
identified two studies that reported trajectories of levels of
disability in patients with back pain.'™? In a sample of
elderly patients seeking primary care, 6% showed functional
recovery after 12 months’ follow-up, whereas others
remained at stable levels of disability. A shorter pain duration,
higher confidence in improvement pretreatment, and less
comorbidities were associated with improvement in LBP-
related disability.'" Furthermore, approximately one-third
of patients undergoing surgery for spinal stenosis experienced
rapid improvements in disability, whereas the other patients
belonged to fair or poor outcome trajectory groups.'?

Knowledge on key characteristics that are associated with
varying courses of disability could help identify clinically
relevant subgroups of patients who are likely to (not)
respond to LBP treatment and may improve shared deci-
sion-making. This study is part of the Groningen Spine
Cohort (GSC), an ongoing 10-year prospective cohort study
of adult patients with LBP visiting a multidisciplinary ter-
tiary care spine center.'> The two main objectives of the
present study are: to identify trajectories of disability and
LBP impact in patients with LBP over a period of 24 months,
during and after treatment, and to examine whether the
patients in these trajectories can be characterized by socio-
demographic and clinical patient characteristics. Further-
more, we will examine how trajectories relate to the number
of individual patients that reach a minimal clinically impor-
tant outcome (responders) during follow-up.

MATERIALS AND METHODS

Study Design

Patients that participate in the GSC (n=1502) were
included in this study.'? Baseline and follow-up data were
acquired between July 2015 and July 2019 through digital
questionnaires and medical records. Measurements took
place at baseline and at 6, 12, 18, and 24 months’ fol-
low-up. The Medical Ethical Committee of the University
Medical Center Groningen, the Netherlands, provided a
waiver (M15.169472) for the data collection of the GSC
with respect to medical ethical permission. Handling of the
data was done in accordance with the guidelines for Good
Research Practice.'* The STROBE statement on cohort
studies was used as a reporting guideline.'’

Patients and Setting

Patients were referred to the Groningen Spine Center, a
tertiary multidisciplinary center of a university hospital in
the north of the Netherlands by their general practitioner or
a medical specialist. Inclusion criteria for the GSC were LBP
and/or leg pain and an age between 18 and 65 years’ old. For
the present study, patients with at least one follow-up
measurement on one of the primary outcomes were
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included. Patients that did not understand Dutch language
or had no Internet access were excluded. All patients were
informed on the purpose of the study and signed an
informed consent. Treatment at the university hospital
was care as usual and could consist of minimal intervention
only (pain education, information, and reassurance), or
could be combined with multidisciplinary rehabilitation,
surgery, pain anesthesiology treatment, referral to primary
care, and/or other if needed.

Measures
Primary Outcomes

Disability

The Pain Disability Index (PDI) measures self-reported pain
interference for seven categories of daily life activities:
family/home responsibilities, recreation, social activity,
occupation, sexual behavior, self-care, and life support
activity.'® Each item is constructed on an 11-point numeric
rating scale with 0 indicating no disability and 10 indicating
maximum disability. Total scores range from 0 to 70 where
higher scores represent greater disability due to pain. The
Dutch version of the PDI is responsive to change and 2-week
test-retest reliability is good.!”'® The PDI was administered
at all measurements.

LBP Impact

LBP impact was measured with the Impact Stratification of
the National Institutes of Health (NIH) minimal dataset for
chronic LBP." The Impact Stratification consists of nine
items: a numeric rating scale (NRS) of pain intensity (range
0-10), four items on pain interference (range 1-35), and
four items on physical function (range 1-35). The total
score ranges from 8 (least impact) to 50 (most impact).
The NIH Research Task Force classified scores as mild (8—
27 points), moderate (28-34 points), or severe impact
(>35 points).'” The Impact Stratification has moderate to
strong correlation with concurrent measures'” and is respon-
sive to change.*® The Impact Stratification was administered
at baseline, 12 months’, and 24 months’ follow-up.

Secondary Outcomes

The remaining items of the NIH minimal dataset were
administered at baseline to collect data on demographics,
smoking status, duration of pain, pain intensity, treat-
ment(s) used for LBP, and depression and catastrophizing.'’
Four items on depression and two items on catastrophizing
formed a factor “depression and catastrophizing’ (range 0—
100, higher scores represent more feelings of depression and
catastrophizing).’*! The Euroqol-5D (EQSD), a S5-item
questionnaire, was used to measure quality of life.”* For
scoring the EQSD, the Dutch utility index was used with
values ranging from—0.33 to 1.00, with higher values
reflecting higher quality of life.”> The Work Ability Score
(WAS) measured self-reported current work ability com-
pared to lifetime best (range 0—10).>* Additionally, patients
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were asked about their work status and whether they
(applied for) receiving disability benefits.

At the first follow-up measurement following their dis-
charge, patients were asked on a seven-point Likert scale if
they were satisfied with the care they received at the Spine
Center. The number of times patients responded with “very
satisfied” or “‘satisfied” was reported in the results. Infor-
mation on treatment(s) that patients received at the univer-
sity hospital during follow-up were obtained from electronic
patient records. The following treatment groups were
reported: multidisciplinary rehabilitation, pain anesthesiol-
ogy treatment, surgery, other, a combination, or “no further
treatment at the university hospital" (other than pain edu-
cation, and information).

Analysis

Missing Data

We checked the influence of any missing data by comparing
the baseline characteristics (PDI and Impact Stratification
scores, pain intensity, gender, age, education level, and
duration of LBP) of patients with a complete follow-up to
that of patients with incomplete follow-up.

Trajectories of Disability and LBP Impact

Latent class analyses (LCA; Mplus version 7.1) were per-
formed to identify subgroups of patients with different
trajectories of disability and LBP impact over time. Full
information maximum likelihood (FIML) was used to take
into account missing data. FIML does not impute missing
data, but estimates parameters directly using all the infor-
mation that is already contained in the incomplete data set.
We tested models that ranged from two to nine classes. The
Bayesian Information Criterion (BIC), entropy, class sizes,
and interpretability of competing solutions were used to
determine the number of classes that best fitted the data. A
lower BIC indicates a better fit and a entropy reflects the
quality of classification.*>**® Trajectories were classified by
the level of severity at baseline (e.g., low, moderate, high)
and its course over time (e.g., stable, improving, recovery).

Patient Characteristics

Chi-square tests and Kruskal-Wallis tests or analysis of
variances, depending on the distribution of the data, were
used to examine whether patient characteristics differed
between disability and LBP impact trajectories resulting
from the LCA. Post hoc testing was performed to determine
which trajectories were significantly different from all other
trajectories (for continuous variables) or differed from the
expected value (ordinal values). A P value of <0.05 was
considered statistically significant.

Responder Analyses

Minimal clinically important change (MCIC) was used to
determine whether a patient was a responder on disability
and LBP impact at follow-up. We determined the MCIC for
the PDI in a separate analysis (see text and Tables,
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Supplemental Digital Content 1, http:/links.lww.com/
BRS/B609, for details on methodology and results) in a
subset of patients (n=274) of the GSC. The optimal cut-
off for the MCIC (with the highest sensitivity and specificity)
was determined at an improvement of 44% in PDI score
from baseline. MCICs for the Impact Stratification are also
baseline-dependent. Patients with mild LBP impact at base-
line (8-27 points) had to improve 7.5 points and patients
with moderate (28-34 points) and severe (>35 points)
impact had to improve respectively 11.5 and 12.5 points
to be considered a responder.’® For the PDI and Impact
Stratification the proportion of responders per follow-up
measurement was reported for the total sample and for each
individual latent class group.

RESULTS

A minimum of one follow-up measurement was available
for 996 patients on the PDI and 707 patients on Impact
Stratification. Baseline characteristics are presented in
Table 1.

Complete follow-up (6, 12, 18, and 24 months) was
available for 248 of 996 patients (25%) on the PDI and
296 of 707 patients (42%) on Impact Stratification. Patients
with complete follow-up were on average 5 years older than
patients with incomplete follow-up (PDI sample:
51.4+11.3 years vs. 46.7 +13.0, P < 0.01; Impact Stratifi-
cation sample: 51.1+11.6 years vs. 47.4 +12.8, P <0.01).

Overall, mean scores on PDI and Impact Stratification
improved significantly (P < 0.01) on all measurements com-
pared to baseline (Table 2). Correlations between PDI and
Impact Stratification were »=0.76 at baseline, r=0.88 at
12 months, and r=0.87 at 24 months’ follow-up (all
P<0.01).

Model Selection

The BIC suggested that for both the PDI and Impact Strati-
fication a six-class model was the best fit (see Table, Sup-
plemental Digital Content 2, http:/links.lww.com/BRS/
B610, for model selection criteria results). The models
ranging from four to seven classes did not differ in the
ability to separate classes, with entropy ranging between
0.67 and 0.71. The smallest class in the six-class model for
Impact Stratification contained only 37 patients (5%), but
in comparing the trajectories of the five-class and six-class
model the addition of an extra class was judged to be
conceptually meaningful. The six-class model introduced
a trajectory (10%) where patients show a relapse in
LBP impact.

Trajectories of Disability and LBP Impact

Three of six disability trajectories (68% of patients) remained
relatively stable over 2 years at distinctly different levels of
severity (class 2 “Moderate Disability, Stable," class 5 “Moder-
ate High Disability, Stable," and class 6 “High Disability,
Stable"; Figure 1). Two trajectories started at moderate to high
disability and recovered fast (class 1 “Moderate High Disability,
Fast Recovery") or with a delay (class 4 “Moderate High
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Baseline Characteristics for PDI and Impact Stratification Samples

Characteristic PDI Sample (n=996) Impact Stratification Sample (n=707)
Age, y, mean (SD) 47.9 (12.8) 49.0 (12.4)
Sex (female), n (%) 576 (58) 400 (57)
Current smoker, n (%) 298 (30) 186 (26)
Education level, n (%)
Low 349 (35) 245 (35)
Middle 345 (35) 240 (34)
High 231 (23) 170 (24)
Other/unknown 71 (7) 52 (7)
Work status, n (%)
Working 265 (27) 191 (27)
Partial sick leave 179 (18) 122 (17)
Sick leave 166 (17) 115 (16)
Unemployed 386 (39) 279 (40)
Duration LBP, n (%)
<3 mo 23 (2) 15 (2)
3 mo-1y 150 (15) 94 (13)
1y-5y 351 (35) 253 (34)
>5y 472 (47) 345 (49)
Previous treatment(s) for LBP, n (%)
Low back surgery 265 (27) 193 (27)
Opioids 537 (54) 384 (54)
Injections 231 (23) 167 (24)
Exercise therapy 882 (89) 628 (89)
Psychological counseling 155 (16) 109 (15)
Pain intensity (0—10), mean (SD) 7 (1.7) 7 (1.6)
PDI (0-70), mean (SD) 37 7 (13.9) 37 7 (13.6)
Impact Stratification (8—50), mean (SD) 35.1(7.3) 35.1 (7.2)
EQ5D utility score (—0.33 to 1.00), median 0.56 (0.17;0.73) 0.57 (0.19;0.73)
(IQR)
NIH minimal dataset: depression and 33.3 (16.7;58.3) 33.3 (16.7;58.3)
catastrophizing (0-100), median (IQR)
Work ability score (0-10), mean (SD) 3.9 (2.9 3.8 (2.9
Receives (or applied for) disability benefits 244 (25) 169 (24)
due to LBP, n (%)
IQR indicates interquartile range; LBP, low back pain; n, number of patients; mo, months; PDI, Pain Disability Index; SD, standard deviation; y, years.

Disability, Late Recovery"), and one trajectory started at low to
moderate disability and gradually recovered during follow-up
(class 3 “Low Moderate Disability, Slow Recovery").

For LBP impact, there was one stable trajectory of severe
impact (class 4 ““Severe Impact, Stable"), and two relatively

stable trajectories that improved from severe impact to
moderate (class 2 “Severe Impact Improving to Moderate")
and moderate impact to mild (class 6 “Moderate Impact
Improving to Mild") (Figure 2). The remaining three trajec-
tories showed recovery after one-year follow-up; however,

Mean Disability and LBP Impact Scores at Baseline and Follow-up

Outcome Baseline 6 mo 12 mo 18 mo 24 mo
PDI (0-70)
n, (%) 996 (100) 773 (78) 663 (64) 566 (57) 376 (38)
Mean (SD) 37.7 (13.9) 32.0 (15.7)" 28.3 (17.0)" 28.8 (16.7)" 27.8 (17.2)"
Impact stratification (8—50)
n, (%) 707 (100) n/a 629 (89) n/a 374 (53)
Mean (SD) 35.1(7.2) n/a 28.2 (10.2)" n/a 28.3 (10.2)*
IQR indicates interquartile range; LBP, low back pain; mo, months; n, number of patients; n/a, not assessed; PDI, Pain Disability Index; SD, standard
deviation.
*Significant improvement compared to baseline, P<0.01.
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Figure 1. Disability trajectories per latent class group. PDI indicates Pain Disability Index.
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Figure 2. LBP Impact trajectories per latent class group. LBP indicates low back pain.
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one group (class 5 “Moderate Impact, Recovery and
Relapse", 10% of patients) relapsed to moderate LBP
impact at the 2-year measurement.

Association of Patient Characteristics With
Disability and LBP Impact Trajectories

Except for sex and having tried exercise therapy as a
treatment in the past, there were differences on all other
baseline patient characteristics across disability and LBP
impact trajectories (Tables 3 and 4). The Low Moderate
Disability, Slow Recovery trajectory group (class 3) was
higher educated, more often worked fully, contained less
smokers, has had less previous treatment(s) for LBP, and
scored better on measures of pain, functioning, and quality
of life at baseline compared to other trajectories (Table 3).
These patients were also most often satisfied with the care
that they received at the spine center. For the High Disabil-
ity, Stable trajectory group (class 6) it was the other way
around. The patients from trajectories starting at moderate
or moderate to high disability scored in-between on most
measures. During follow-up, the Moderate High Disability,
Late Recovery trajectory group (class 4) more often had
surgery and were more likely to have had at least one other
kind of treatment besides education and advice, compared
to other trajectories.

A similar pattern was observed for LBP impact, where the
Mild Impact, Recovery group (class 1) was higher educated,
more often worked fully, had a shorter duration of LBP, tried
less previous treatment(s) for LBP, and scored better on
measures of pain, functioning, and quality of life compared
to other trajectories (Table 4). The Severe Impact, Stable
trajectory group (class 3) showed mostly opposite results and
also contained the highest proportion of smokers. All other
trajectories scored in-between on baseline patient character-
istics. The Moderate Impact, Recovery and Relapse trajectory
group (class 5) more often underwent multidisciplinary reha-
bilitation during follow-up compared to other trajectories.

Responders

For disability, >75% of patients in each recovery group
were responders (>44% improvement from baseline) at the
final follow-up (Table 5). There were <15% responders in
the stable groups.

The proportion responders was also >75% in the recov-
ery groups of the LBP impact trajectories. The recovery and
relapse group (class 5) went from 87% responders at
6 months back to 22% responders at 12 months’ follow-
up. Class 6, Moderate Impact Improving to Mild, improved
on average nine points from baseline to 2-year follow-up
and contained 42% responders.

DISCUSSION

In this study we identified treatment response trajectories in
patients with LBP during and after multidisciplinary care in
a tertiary spine center. Latent class analyses revealed six
trajectories for both disability and LBP impact. Although
almost one-third of patients experience substantial
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improvements, most patients remain stable at distinct levels
of severity during 2-year follow-up. Significant differences
between trajectories were observed for almost all baseline
patient characteristics. However, patient characteristics
were mostly associated with baseline levels of functioning
and did not distinguish recovery trajectories from
stable trajectories.

Two main patterns were distinguished for disability
trajectories: recovery or persistent disability. Similar results
were found in a study in elderly patients with LBP.'! The
number of patients belonging to a recovery trajectory group
was larger in our sample (33% vs. 6%), which may in part
be attributed to an age difference (average: 48 =13 vs.
74 + 7 years) in study samples. Stable trajectories of disabil-
ity were observed at varying levels of severity, with most
patients (32%) experiencing moderate to high disability.
Patients consulting secondary LBP care are more likely to
experience persistent pain than those in primary care or in
the general population.®” It is not unexpected that patients
presenting in tertiary care are more likely to experience
highly persistent levels of pain or disability. Half of the
patients in our study have experienced LBP for >3 years
at baseline.

Although there were high correlations between scores on
the PDI and Impact Stratification, LBP impact trajectories
varied slightly more than disability trajectories. Also, two of
three (somewhat) stable impact trajectory groups still expe-
rienced minor improvement. A study in patients undergoing
spinal surgery similarly found that trajectories of disability
were slightly more stable than trajectories of pain.'? They
suggested that pain (pain intensity is also one of the items of
the Impact Stratification) may be more modifiable than
disability following spinal surgery. The duration of fol-
low-up also allowed us to identify a group of patients that
relapsed on LBP impact after hitting the 1-year mark.
Recurrence of LBP is very common within 12 months after
recovery.?® The number of responders in this patient group
dropped from 87% to 22%. This further illustrates that a
single time-point measure of treatment success can be mis-
leading. Nonetheless, there were no characteristics at base-
line that could help differentiate patients with a relapse in
LBP impact from those without.

Differences in baseline patient characteristics were
mostly associated with baseline levels of functioning. How-
ever, we observed a trend that some characteristics, most of
which were previously reported in studies on predictors of
LBP treatment success, might be related to functional recov-
ery. These were a younger age,'"*” being a nonsmoker, '3
and having a shorter duration of LBP.3"*? Furthermore,
severely impacted patients seemed to have a better chance at
recovery when at sick leave but employed, than when
unemployed. Characteristics that we did not measure, but
might also be useful to assess at baseline are fear avoid-
ance,>%? recovery expectation,'***° and medical comor-
bidity."" Finally, sex,'"*® pain intensity,””*¢ level of
disability?**#3” education level,>>3*3° receiving disability
benefits,?® and mood/distress***%3%3% have also been
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ANOVA/
Kruskal-
Wallis/x?
p<0.01
p<0.01

Class 6
Stable
27 (18)
22 (15)
11 (7)
87 (59)

High Disability,
21 (40)

Class 5
Disability,
Stable
60 (19)
47 (15)
50 (40)*

10 (3)
13 (4)

182 (58)

Class 4
Moderate High | Moderate High

Recovery

28 (30)

10 (11)

13 (14)"

38 (41)"

14 (56)

Class 3

Low Moderate
Disability, Slow| Disability, Late

Recovery
22 (15)
17 (12)

98 (66)
46 (61)

Class 2
Moderate
Disability,
Stable
39 (19)
18 (9)
135 (66)
50 (54)

Class 1
Moderate High
Recovery
28 (32)
13 (15)
37 (76)"

Disability, Fast
39 (45)

(Continued)

+

Multidisciplinary rehabilitation
Pain anesthesiology treatment

Surgery

Other
No further treatment at the

university hospital

Treatment(s) at the university hospital
Combination

during follow-up, n (%)
Very satisfied or satisfied with care,

n (%)
EQ5D indicates Euroqol-5D; IQR, interquartile range (Q1-Q3); LBP, low back pain; mo, months; N, number of patients; NIH, National Institutes; ns, not significant; PDI, Pain Disability Index; SD, standard deviation; y, years.

“P < 0.05, significantly different mean or median from all other trajectories in post hoc testing (Games-Howell for Anova, Dunn Bonferroni for Kruskall-Wallis), or for ordinal values: significantly different than

the expected value for a trajectory (chi-square post hoc test with Bonferroni correction).

Characteristic
158% Missing.

Follow-up
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associated with better or worse treatment outcome by
others, but were not associated with trajectories of recovery
in the present study.

The number of responders observed during follow-up
were illustrative for the different trajectories of disability
and LBP impact. At least 75% of patients in recovery groups
reached a clinical important outcome at 2 years’ follow-up.
As mentioned before, recovery-and-relapse on LBP impact
was reflected by a sharp decline in responders between 1-
and 2-year follow-up. No more than 15% of patients from
stable trajectory groups were classified as responder. The
small discrepancies seem to be the result of using different
methods and thresholds for measuring clinical success. For
disability, we utilized an MCIC of 44% improvement com-
pared to baseline, which is higher than the 30% that is often
used in LBP studies.''*? A lower cut-off would have led to a
higher number of responders. It also means that our inter-
pretations reflect conservative estimates.

This study has several limitations. First, data collection
took place with patients from a single clinical site, which
may challenge generalizability of the results. The impact of
LBP on quality of life, work ability, and health care con-
sumption appears higher in this tertiary care sample com-
pared to patients in primary or secondary care.'* However,
pain intensity and disability of GSC patients at baseline are
similar to other Dutch LBP and chronic pain samples in
primary, secondary, and tertiary care.'® In this real-world
clinical sample, other than having LBP and/or leg pain and
an age between 18 and 65 years, there were no strict
requirements for participation. Previous research showed
that real-world studies with patient populations that are
similar to those encountered in clinical practice generally
have better external validity than randomized controlled
trials.*® Second, incomplete follow-up was available for
most patients. For 29% of patients of the disability sample
and 26% of patients of the LBP impact sample, incomplete
follow-up was to be expected due to the fact that these
patients had not yet reached 24 months of follow-up.
Patients with complete follow-up were on average 5 years
older than patients with incomplete follow-up. Because the
average age was also highest in the more severe and stable
trajectories, this could potentially mean that there was an
overrepresentation of the number of patients without
improvement or recovery. Third, since this study was per-
formed in an uncontrolled longitudinal setting, it is unclear
to what extend the identified trajectories were influenced
by regression to the mean.*! Fourth, information on clinical
diagnoses was not available. Certain diagnoses and corre-
sponding treatment(s) could be associated with a better or
worse prognosis on disability and LBP impact. Data on
treatment(s) were limited to those that were provided by
the university hospital. Furthermore, the timing of treatment
in relation to the assessments varied greatly, and some
patients were still receiving (new) treatment after 2 years’
follow-up. It would therefore be interesting to re-analyze
which trajectories can be identified after 3, 5, or 10 years’
follow-up.
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Relationship Between Different Trajectories of LBP Impact and Disability and Response at

Follow-up
% Responders
6 mo 12 mo | 18 mo ‘ 24 mo
Disability
Total sample 21 31 30 32

Class 1: Moderate high disability, fast recovery 88 97 98 88
Class 2: Moderate disability, stable 19 14 11 15
Class 3: Low moderate disability, slow recovery 47 72 64 76
Class 4: Moderate high disability, late recovery 4 74 85 78
Class 5: Moderate high disability, stable 3 3 1 9
Class 6: High disability, stable 2 0 0 0

LBP impact

Total sample n/a 29 n/a 28

Class 1: Mild impact, recovery n/a 68 n/a 75
Class 2: Severe impact improving to moderate n/a 7 n/a 11
Class 3: Severe impact, recovery n/a 100 n/a 100
Class 4: Severe impact, stable n/a 1 n/a 2
Class 5: Moderate impact, recovery and relapse n/a 87 n/a 22
Class 6: Moderate impact improving to mild n/a 22 n/a 42

LBP indicates low back pain; mo, months; n/a, not assessed.

Knowledge on trajectories of functional outcome could
potentially help identify clinically relevant subgroups of
patients that are (less) likely to respond to LBP treatment.
Most patients in this study belonged to subgroups that
experienced little to no improvement during follow-up. This
shows that there is need for better treatments and/or treat-
ment selection (what works for whom?) for patients with
chronic LBP. Alternatively, patients that present with stable
trajectories of pain and disability could benefit from
improved pain management and coping strategies and
patients at risk of recovery and relapse could benefit from
effective strategies to prevent recurrence. However, we
could not clearly distinguish patients belonging to sub-
groups with successful outcome from patients with un-
successful outcome using the characteristics measured in
this study. Future research is required to identify which
patients are likely to recover or not and whether targeting
treatments based on trajectory membership leads to improved
outcome.

CONCLUSION

On average, patients show moderate improvements in dis-
ability and LBP impact 2 years after visiting a multidisci-
plinary tertiary spine center. However, latent class analyses
revealed that less than one-third of patients belong to
recovery trajectory groups and that most patients belong
to subgroups experiencing stable levels of disability and LBP
impact. Patient characteristics were mostly associated with
baseline levels of functioning and did not distinguish recov-
ery trajectories from stable trajectories. Finally, the number
of patients meeting thresholds for clinically important
change during follow-up align with the different trajectories
of disability and LBP impact.

Spine

> Key Points

O We identified treatment response trajectories in
996 patients with LBP during and after
multidisciplinary care in a tertiary spine center.

0 Using latent class analyses, six disability and six
LBP impact trajectories were identified. Most
patients belonged to subgroups experiencing
stable levels of improvement.

[ Differences in baseline patient characteristics
were mostly associated with baseline levels of
functioning, instead of (un)favorable outcome
during follow-up.

[ Both the average course of functioning for a group
of patients, and a single time-point measure of
success for individual patients, can present an
inaccurate picture of treatment response.

Supplemental digital content is available for this article.
Direct URL citations appearing in the printed text are
provided in the HTML and PDF version of this article on
the journal’s Web site (www.spinejournal.com).
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