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Abstract
Background: Low back pain (LBP) is a global public health challenge, which causes 
high healthcare costs and the highest burden on society in terms of years lived with 
disability. While patients’ expectations for improvement may have effects on LBP 
treatment outcomes, it remains unclear if psychological profiles modify this relation-
ship. Therefore, the objectives of this study were to investigate if (a) patients’ expec-
tations predicted short‐term outcome, and (b) psychological profile, pain intensity 
and self‐rated health modified the relationship between expectations and outcome.
Methods: Data were collected between April 2012 and January 2016 during the in-
clusion into a randomized controlled trial. Potentially eligible participants were iden-
tified through 40 chiropractic clinics located across Sweden. Patients’ expectations, 
psychological profile, pain intensity, activity limitation and self‐rated health were 
collected from patients with recurrent persistent LBP during their first chiropractic 
visit (n = 593). Subjective improvement was measured at the fourth visit.
Results: Patients with a high expectation of improvement had 58% higher risk to re-
port an improvement at the fourth visit (RR = 1.58, 95% CI: 1.28, 1.95). Controlling 
for potential confounders only slightly decreased the strength of this association 
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1 |  INTRODUCTION

Low back pain (LBP) is a global health challenge that re-
searchers and policy makers need to face (Buchbinder et 
al., 2018; Clark & Horton, 2018; Hartvigsen et al., 2018). 
With high prevalence (Vassilaki & Hurwitz, 2014), recur-
rence rates (Pengel, Herbert, Maher, & Refshauge, 2003; 
Von Korff & Saunders, 1996) and healthcare costs (Ekman, 
Johnell, & Lidgren, 2005; Haldeman et al., 2012), LBP 
places the highest burden on society in terms of years lived 
with disability (Hoy et al., 2014). LBP is not only a soci-
etal problem, it also has profound impacts on an individ-
ual level with both psychological and social consequences 
(MacNeela, Doyle, O'Gorman, Ruane, & McGuire, 2015). 
The condition is still poorly managed clinically with limited 
use of recommended first‐line treatments and inappropri-
ately high use of imaging, rest, opioids, spinal injections and 
surgery (Foster et al., 2018). Since over 90% of LBP cases 
have no underlying spinal pathology or other specific dis-
ease causing their pain (i.e., no structural diagnosis can be 
made) (Krismer & Van Tulder, 2007), the target for clinical 
intervention in non‐specific LBP cannot be identified from a 
biomedical perspective (Friedly, Standaert, & Chan, 2010). 
The biopsychosocial model, where physical/biological and 
psychosocial factors are addressed during care, recognizes 
that patients’ expectations regarding treatment outcomes, 
recovery time and expectations of improvements about their 
pain may influence symptom progression and resolution. 
Indeed, many studies have found that optimistic patients’ ex-
pectations play a role in treatment outcomes for both acute 
(Bishop, Bialosky, & Cleland, 2011; Mondloch, Cole, & 
Frank, 2001) and persistent LBP (Boersma & Linton, 2006; 
Gross & Battie, 2005). Further, patients with optimistic ex-
pectations are more likely to experience improved treatment 
outcomes (Kamper, Kongsted, Haanstra, & Hestbaek, 2015), 
better self‐report functional scores (Myers et al., 2008), 
earlier return to work and less disability claims than those 
with low expectations (Ebrahim et al., 2015; Kapoor, Shaw, 
Pransky, & Patterson, 2006; Opsommer, Rivier, Crombez, & 
Hilfiker, 2017; Petersen, Larsen, & Jacobsen, 2007).

To improve communication and better support pa-
tient‐centred care, it is important to effectively manage 
patients’ expectations, which are influenced by past expe-
riences with back pain, age, sex, demographical factors, 
education level, depression and fear (Gepstein, Arinzon, 
Adunsky, & Folman, 2006; Goldstein, Morgenstern, 
Hurwitz, & Yu, 2002; Goossens, Vlaeyen, Hidding, Kole‐
Snijders, & Evers, 2005; Kongsted, Vach, Axo, Bech, & 
Hestbaek, 2014; Ozegovic, Carroll, & Cassidy, 2009). 
Past experiences are usually captured via so‐called “yel-
low flags,” some of which assesses modifiable psycholog-
ical risk factors that are important for assessing chronicity 
risk and response to treatment (Nicholas, Linton, Watson, 
Main, & Grp, 2011). In fact, a systematic review includ-
ing 37 studies found that psychological variables are re-
lated to both the onset and progression of back pain from 
acute to sub‐acute and chronic stages (Linton, 2000). 
While evidence shows that both positive expectations and 
psychological factors are related to better prognosis over-
all, it remains unclear whether the relationship between 
expectations and outcome of treatment holds true for sub‐
groups of patients with different psychological profiles, 
different pain intensities, and/or different perceptions of 
their overall health.

Therefore, the goal of this study was to investigate the im-
pacts of patients’ expectations on short‐term subjective im-
provement of LBP in patients with recurrent/persistent LBP 
seeking care from chiropractors. Specifically, our objectives 
were to investigate whether: (a) patients’ expectations for im-
provement predicted short‐term subjective improvement (at 
the fourth visit), and (b) psychological profile, pain intensity 
and self‐rated health modified the relationship between pa-
tients’ expectations and outcome (Figure S1).

2 |  METHODS

Scientific review and ethical approval for this longitudinal 
multicentre study was approved by local ethics committee at 
Karolinska Institutet (2007/1458‐31/4).

(RR = 1.49, 95% CI: 1.20, 1.86). Baseline pain intensity, psychological profile and 
self‐rated health did not modify the effect of expectation on outcome.
Conclusions: Baseline patients’ expectations play an important role when predicting 
LBP treatment outcomes. Clinicians should consider and address patients’ expecta-
tions at the first visit to best inform prognosis.
Significance: This study confirms the importance of patients’ expectations in a clini-
cal setting. Patients’ expectations predict the short‐term outcome of chiropractic care 
for LBP. Pain intensity, psychological profile and self‐rated health did not modify 
this relationship.
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2.1 | Study design, setting and participants
We conducted a secondary data analysis of data collected 
between April 2012 and January 2016 during the inclusion 
process of a randomized controlled trial (RCT), prior to the 
random allocation of participants (Eklund et al., 2014, 2018). 
The RCT was designed to investigate a manual therapy inter-
vention (chiropractic maintenance care) aimed at secondary 
or tertiary prevention of LBP using prescheduled treatments 
compared to a control group receiving treatment only when 
the patient experienced a symptomatic need/relapse of pain. 
In the maintenance care group, patient visits were scheduled 
at 1–3  month intervals based on the clinical presentation. 
In the control group, patients were instructed to seek care 
if their symptoms returned and were treated with frequent 
visits until again ready to discontinue care. For both groups, 
treatment content and frequency of visits were tailored ac-
cording to patient needs as the clinician would do in their 
usual practice. The data for our present study were collected 
during the inclusion visit of the RCT, which was designed as 
an initial treatment phase. Hence, participants in the current 
study were not yet allocated to a treatment group, but rather 
were observed as a clinical cohort during the period prior to 
randomization. This served the purpose of identifying partic-
ipants eligible for inclusion in the RCT who had experienced 
definite improvement in LBP after a short‐course of care.

Potentially eligible participants were identified through 
40 chiropractic clinics located across Sweden. Patients eligi-
ble for inclusion were aged from 18 to 65 years, with recur-
rent (i.e., more than one episode in the past 12 months) and 
persistent (i.e., more than 30 days of pain in total in the past 
year) LBP. Exclusion criteria included: patients with preg-
nancy, serious spinal pathology or prior chiropractic treat-
ment within the last 3 months or patients who did not pay for 
the treatments themselves. Follow‐up time and scheduling of 
subsequent visits were at the chiropractor's discretion.

2.2 | Data collection
After providing verbal‐informed consent, eligible and con-
senting participants completed a baseline questionnaire 
(written consent was provided at a later time point during 
the randomization visit of the trial), which collected infor-
mation about sociodemographic factors, current and previous 
LBP (e.g., intensity and location), comorbid pain (i.e., neck, 
thoracic), psychological profile, expectations for improve-
ment, self‐rated health, general health, type of work (physi-
cally demanding), pain medication use and previous visits to 
a chiropractor. At each consultation, the patients’ treatment 
responses were systematically recorded by the chiropractor 
in the patients’ medical charts.

At the fourth visit, patients were asked about their sub-
jective improvement. If a patient reported a “definite 

improvement” at the second or third visit, the fourth visit fol-
low‐up questionnaire was administered at that consultation. 
Given the pragmatic nature of the follow‐ups, the fourth visit 
occurred at different time points according to the chiroprac-
tor's scheduling. No data on the duration of time between 
visits or the length of the individual treatment period were 
collected, as this was not part of the primary objective of the 
trial. Previous research has shown that the fourth visit (for 
patients seeing chiropractors in the Scandinavian countries) 
typically occurs within 2  weeks for 42% of the cases, and 
between 2 and 4 weeks for 29% of the cases (Malmqvist et 
al., 2008). The Nordic Subpopulation Program has shown 
that it is possible to predict long‐term outcome, at 3, 6 and 
12  months, from a chiropractic treatment program using 
data collected at the fourth visit (Axen, Jones, et al., 2005; 
Axen, Rosenbaum, Robech, Larsen, & Leboeuf‐Yde, 2005; 
Leboeuf‐Yde et al., 2004; Malmqvist et al., 2008).

2.3 | Variables and measurements

2.3.1 | Exposure
Patient's expectations for improvement were measured at the 
first consultation by asking “How likely do you think it is that 
your back pain will become considerably better?” Possible 
responses ranged from 0 to 10 on a Numerical Rating Scale 
(NRS‐11), where 0 meant “No chance” and 10 meant “Very 
likely.” A similar question has been used to assess expec-
tations in relation to recovery (Ekman et al., 2005; Pengel 
et al., 2003), and return to work (Iles, Davidson, Taylor, 
& O'Halloran, 2009). The patients’ expectation data were 
treated both as a continuous and as a dichotomized variable 
where a score of 0–5 was considered to reflect “low” expec-
tations and 6–10 was considered as “high” expectations.

2.3.2 | Outcome
The outcome subjective improvement was measured at the 
fourth visit using a five‐point Likert scale (1  =  Definitely 
worse, 2 = Probably worse, 3 = Unchanged, 4 = Probably 
improved, 5 = Definitely improved). Patients scoring 1 to 4 
were classified as “Not improved” and those answering 5 were 
classified as “definitely improved.” This cut‐point has been 
deemed clinically significant in previous research (Axen, 
Jones, et al., 2005; Leboeuf‐Yde et al., 2004; Malmqvist et 
al., 2008), and represents 69.4% of the participants in the cur-
rent study.

2.3.3 | Effect modification variables
Psychological profiles were assessed using the Swedish 
version of the West Haven‐Yale Multidimensional Pain 
Inventory (MPI‐S) as part of the baseline questionnaire. This 
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instrument assesses cognitive‐behavioural aspects of the pa-
tients’ pain experience and classifies patients into three dif-
ferent psychological subgroups. The MPI was developed to 
assess patients with chronic pain and has been shown to have 
acceptable reliability and validity (Bergstrom, Bodin, Jensen, 
Linton, & Nygren, 2001; Bergstrom et al., 1998; Bergstrom, 
Jensen, Linton, & Nygren, 1999) across a variety of pain 
conditions such as neck pain and LBP (Bergstrom, Jensen, 
Hagberg, Busch, & Bergstrom, 2012; Bergstrom, Bergstrom, 
Hagberg, Bodin, & Jensen, 2010; Turk & Rudy, 1990), tem-
poromandibular disorders (Turk, 1990), headaches (Walter 
& Brannon, 1991), fibromyalgia (Turk, Okifuji, Sinclair, & 
Starz, 1996) and cancer pain (Turk et al., 1998). The instru-
ment has been translated into a number of languages and 
has been validated across cultures (Flor, Rudy, Birbaumer, 
Streit, & Schugens, 1990; Lousberg, Schmidt, Groenman, 
Vendrig, & Dijkman‐Caes, 1997; Talo, Forssell, Heikkonen, 
& Puukka, 2001).

The MPI‐S is a 34‐item, 8‐scales inventory divided into 
two parts. The first part describes five specific psycholog-
ical constructs of the pain experience: pain severity, in-
terference, life control, affective distress and support. The 
second part describes three specific behavioural constructs 
associated with individuals in close relationships with the 
patient: punishing responses, solicitous responses and dis-
tracting responses. Table S1 describes the scales according 
to the original article by Kerns et al. (Kerns, Turk, & Rudy, 
1985).

In an empirical process, based on the scores from the 8 
scales, three different psychological subgroups have been 
identified (Bergstrom et al., 2001; Everitt, 1993; Turk & 
Rudy, 1988). The subgroups have been replicated in several 
studies and are described as adaptive copers (AC), inter-
personally distressed (ID), and dysfunctional (DYS) (Turk, 
2005). Using a straight‐forward classification, a sub‐proce-
dure in the K‐Means algorithm, individuals were classified 
according to centroid vectors (mean values of the MPI‐S 
scales) for the three MPI‐S subgroups AC, ID and DYS that 
were previously generated when the instrument was trans-
lated into Swedish and validated (Bergstrom et al., 2001, 
1998, 1999). For patients with LBP, the MPI‐S subgroups 
have been found to predict treatment outcome (Bergstrom et 
al., 2012, 1999; Strategier, Chwalisz, Altmaier, Russell, & 
Lehmann, 1997) and sick leave (Bergström, Hagberg, Bodin, 
Jensen, & Bergström, 2011; Bergstrom et al., 2010) and are 
thought to have clinically meaningful properties. Table S2 
describes the characteristics of the MPI‐S subgroups.

Low back pain intensity was measured at the initial con-
sultation in the baseline questionnaire using a NRS‐11, where 
0 meant “No pain at all” and 10 meant “Worst imaginable 
pain.” This method is recommended by experts in back pain 
research (Dionne et al., 2008), as well as by The National 
Institutes of Health Task Force on research standards for 

chronic LBP (Deyo, Dworkin, Amtmann, Andersson, & 
Borenstein, 2015).

Self‐rated health was measured at the initial consultation 
in the baseline questionnaire using the EuroQol 5 Dimensions 
questionnaire (EQ5D), a validated instrument with five gen-
eral health status domains/questions with three response 
options in each question (Bjork & Norinder, 1999; Brooks, 
1996). By applying population‐based preference weights, the 
score from the instrument is transferred into a scale ranging 
from 0 to 1 (“health state equal to death” to “health state 
equal to perfect health”).

2.4 | Statistical analysis
The baseline characteristics of the cohort were described 
using means with standard deviations (SD), or frequencies 
with proportions (%). The predictive effect of patients’ ex-
pectations for improvement on short‐term outcome (i.e., sub-
jective improvement at the fourth visit) was analysed using 
robust Poisson regression models where the exposure was 
included both as a continuous as well as a categorical vari-
able as previously described. The magnitude and direction of 
associations were expressed as relative risks (RR) with cor-
responding 95% confidence intervals (CI).

The effect modification of psychological profile (MPI‐
subgroup), pain intensity, and self‐rated health (EQ5D) on 
the relationship between patients’ expectations and outcome 
(i.e., subjective improvement at fourth visit) was analysed in 
two steps using robust Poisson regression models. The MPI‐S 
variable was modelled with 3 levels in each regression analy-
sis. These models included patient's expectations and MPI‐S 
subgroups as categorical variables, and MPI‐S scales, EQ5D 
and pain intensity as continuous covariates. Reference groups 
of patients were arbitrarily chosen for the analysis of categor-
ical predictors. This included participants with low expecta-
tions of recovery and participants identified as the adaptive 
copers MPI‐S subgroup for psychological profile.

2.4.1 | Modelling process
Firstly, a univariate regression model between the exposure 
variable patients’ expectations on the outcome was mod-
elled to investigate the individual association. Secondly, the 
a priori identified potential effect modifiers (psychological 
profile, pain intensity, self‐rated health) were included in 
a multivariable regression model using a backward elimi-
nation (BE) procedure. Patients’ expectations and effect 
modification variables were included as both separate vari-
ables and interaction terms (to measure effect moderation) 
in a saturated multiple regression model. Variables with the 
highest p‐value were excluded stepwise one by one until a 
final model was reached (i.e., based only on variables with 
a p‐value <0.05). The final model was then validated using 
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a bias‐corrected bootstrap simulation with 2,000 replications 
and accelerated confidence intervals. IBM SPSS Statistics 
for Windows, Version 24.0. Armonk, NY: IBM Corp, was 
used for all statistical analyses.

3 |  RESULTS

A total of 2,033 patients with LBP were screened for study 
eligibility. Of those, 1,122 patients did not fulfil the inclu-
sion criteria and were excluded. Out of those 593 partici-
pants completed baseline and fourth visit‐questionnaires 
and were included in the analyses (Figure 1). Our study 
sample consisted of 63.5% women, with a mean age of 
43.4 years (the variables sex and age were only available 
for patients who went on to be included in the clinical trial 
as these data were collected later, at the final inclusion visit 
of the RCT). About 60% of LBP patients reported associ-
ated leg pain, 66% reported co‐occurring pain in the neck 
or thoracic spine, and 53.7% reported previously visiting a 
chiropractor for the same problem. Table 1 describes the 
participant characteristics.

3.1 | LBP improvement at the fourth visit
Overall 69.4% of participants were “definitely improved” 
by the fourth visit. The chance of a patient reporting definite 
improvement by the fourth visit increases on average by 9% 
for each unit increase on the expectations scale (RR = 1.09, 
95% CI: 1.06, 1.13). Figure 2, a fluctuation plot, illustrates 
the distribution of responses of the outcome (subjective im-
provement) against the exposure (patients’ expectations). 
Figure 3 illustrates the number of individuals with a posi-
tive or negative outcome for each step on the expectations 
scale. Among patients who had a high (score of 6–10) versus 
a low expectation (score of 0–5) of LBP improvement, 74.2% 
and 47.1%, respectively, reported a definite improvement at 
the fourth visit. Individuals with a high expectation had 58% 
higher chance of a definite improvement compared to those 
having a low expectation (RR = 1.58, 95% CI: 1.28, 1.95).

3.2 | Effect modification on patients’ 
expectations and subjective improvement
After the BE procedure in the multivariable analysis, only pa-
tients’ expectations and MPI‐subgroups were left in the final 
model (Table 2). The addition of a multiple regression model 
(i.e., controlling for other variables) only slightly decreased 
the strength of association between patients’ expectations 
and the outcome (definite improvement at the fourth visit) 
(from RR = 1.58 to RR = 1.49, as per Table 2). The number 
of individuals with a positive or negative outcome for each 
step on the expectations scale for each MPI‐S subgroup are 
reported as supporting information (Figures S2–S4).

In Table 3, we provide the fully saturated model includ-
ing interaction terms, prior to the backward elimination pro-
cedure. The Bootstrap simulation used to validate the final 
model resulted in almost identical results to the original anal-
ysis (Table 4).

4 |  DISCUSSION

We have found that patients with high expectations of LBP 
improvement were more likely to experience improved LBP 
at the fourth visit, compared to patients with low expecta-
tions. In addition to expectations, having a “dysfunctional” 
psychological profile was also positively associated with 
LBP improvement at the fourth visit, compared to being an 
“adaptive coper” and could explain a minor degree of the as-
sociation between expectations and improvement. However, 
psychological profile, pain intensity or self‐rated health did 
not modify the effect between patients’ expectation and LBP 
improvement.

Previous studies evaluating the associations between 
recovery expectations, LBP intensity and subjective F I G U R E  1  Participant flow
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improvement are sparse. A 2009 systematic review (Iles et 
al., 2009) looking at recovery expectations to predict LBP 
outcomes identified expectation as a strong predictor of sick 
leave and work disability; however, a meta‐analysis was not 
carried out because of the varying duration of time between 
the expectation measure and the heterogeneity in outcome 
measures. Only one of the 10 included studies used a 7‐point 
perceived improvement as an outcome measure (Jellema et 
al., 2006) and none of the included studies were performed in 
a chiropractic setting, thereby limiting comparison with our 
results. While some objective outcome measurements (e.g., 
sick leave) provide important information on LBP recovery, 
some patients may return to work despite pain. The use of 
perceived improvement outcome measures provides the op-
portunity to aggregate all components of LBP patients’ experi-
ences regardless of LBP severity or work disability (Dworkin 
et al., 2005). The current results are in accordance with those 
of Kongsted et al. (2014) who found that high expectations 
at baseline were associated with higher probability of im-
provement three months later in LBP patients seeking care 
at general practitioners and chiropractic practices (Kongsted 
et al., 2014). Treatment choice may influence patients’ ex-
pectations as indicated by a secondary data analysis from a 
clinical trial of interventions for neck pain (Bishop, Mintken, 
Bialosky, & Cleland, 2013). Bishop et al. found that patients 
unsure of experiencing complete pain relief or improvement 
in function following spinal manipulative therapy (SMT) had 
lower odds of reporting a successful outcome compared to 
patients expecting complete relief after SMT both at one and 
six months highlighting the importance of patient's treatment 
preference. Indeed, not giving SMT to patients who expected 
that this specific treatment would help them lowered the odds 
of success. Specific treatment‐related expectations were not 
measured in the current study, but since chiropractors com-
monly treat back pain patients with SMT (Hurwitz, 2012), 

T A B L E  1  Descriptive characteristics of the study participants 
(N = 593)

Variable n
Mean 
(SD)/%

Demographic

Age (mean)a 294 43.3 (12.4)

Sex, female (%)a 299 63.5

LBP characteristics

No leg pain (%) 593 39.3

Thigh pain (%) 593 22.3

Thigh and lower leg pain (%) 593 21.9

Lower leg pain (%) 593 4.6

Co‐occurring pain in the neck or tho-
racic spine (%)

518 66.0

Visit to chiropractor for same problem 
previously, no (%)

593 53.7

Exposure. Patient's expectation at the 1st visit

Expectation pain will get better, 0–10 
(mean)

579 7.9 (2.1)

Proportion of patients with a high 
expectation in that their pain will get 
better, dichotomized (%)

593 80.1

Effect modifiers

Pain intensity at 1st visit, 0–10 (mean) 580 5.4 (2.1)

EQ5D score baseline, 0–1 (mean) 575 0.69 (0.2)

MPI, 0–6 (mean)

Pain severity 576 3.4 (1.2)

Interference 576 2.8 (1.3)

Life control 576 3.5 (1.1)

Affective distress 576 2.7 (1.3)

Support 574 3.9 (1.7)

Punishing responses 507 1.0 (1.2)

Solicitous responses 507 2.6 (1.4)

Distracting responses 506 2.8 (1.5)

MPI cluster assignment (%)

Adaptive copers (AC) 186 37.3

Interpersonally distressed (ID) 118 23.6

Dysfunctional (DYS) 195 39.1

Health in general (%)

Excellent 35 5.9

Very good 189 31.9

Good 237 40.0

Somewhat 96 16.2

Poor 20 3.4

Activity level at work (%)

Heavy 37 9.4

Intermittent heavy/light 103 26.3

Walking/standing 102 26.0

(Continues)

Variable n
Mean 
(SD)/%

Sitting 150 38.3

Outcome. Subjective improvement at the 4th visit

Pain intensity at 4th visit, 0–10 (mean) 590 3.0 (2.1)

Perceived improvement at 4th visit (%)

Definitely worse 3 0.5

Probably worse 8 1.4

Unchanged 37 6.3

Probably better 132 22.4

Definitely better 409 69.4

Note: n represents the number of individuals where data were available.
aAge and Sex were recorded at a later stage in the RCT and therefore only avail-
able for individuals who reported a definite improvement at the fourth visit. 

T A B L E  1  (Continued)
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recovery expectations in our study may have been influenced 
by patient's potentially high expectations to receive SMT.

Our data suggest that patients with a less favourable psy-
chological profile have a higher chance of a good short‐term 
treatment outcome compared to the “adaptive coper” sub-
group. This finding is unexpected since these psychological 
profiles have been associated with a higher risk of long‐term 
sick leave (dysfunctional and interpersonally distressed) 
(Bergstrom et al., 2011) and less favourable prognosis (in-
terpersonally distressed) in a multimodal treatment setting 
(Bergstrom et al., 2012). Possibly this can be explained by 

a celling effect within the “adaptive coper” sub‐group as the 
room for improvement was greater among the “dysfunctional 
and interpersonally distressed” sub‐groups. It is, however, 
noteworthy, that only a minor degree of the association be-
tween patients’ expectations and a successful treatment out-
come could be explained by the influence of psychological 
factors suggesting patients’ expectations alone is likely to be 
more relevant from a clinical perspective.

The main strength of the current study is the inclusion 
of a large sample from a practice‐based research network 
and the use of validated outcome measurement instruments, 

F I G U R E  2  Fluctuations graph 
illustrating the distribution of responses of 
the outcome (subjective improvement) by 
the exposure (expectations of improvement)

F I G U R E  3  Bar graph illustrating 
the frequency distribution of expectations 
of improvement stratified by subjective 
improvement status at the fourth visit
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thus the data should be considered robust and reliable. 
However, the dichotomization of the expectation variable 
(score of > 5 out of 10 associated to a high expectation) 
could be considered a limitation as some information is 
lost and the majority of the data points are in the upper 
interval of the scale. Although the distribution of data is 
skewed towards the upper end of the scale, the dichotomi-
zation was made at midpoint to avoid classification bias 
of the true expectation. To address this, the expectation 

variable was also analysed as a continuous variable in a 
simple univariate regression model resulting in the same 
conclusion. Moreover, procedures included in the chiro-
practic treatment sessions were left to the discretion of the 
chiropractors and the time‐interval between treatment ses-
sions were not controlled or documented. Generalizability 
to other populations may be limited, as only patients from 
chiropractic clinics were included. It is not known to which 
extent these variables could have influenced the results. 

Variables included in 
model p‐value Adjusted RR

95% CI

Lower Upper

Patient’s expectation 
(Dichotomized, high com-
pared to low)

<0.001 1.49 1.20 1.86

MPI cluster (DYS compared 
to AC)

0.015 1.18 1.03 1.35

MPI cluster (ID compared 
to AC)

0.095 1.14 0.98 1.33

Abbreviations: AC, adaptive copers; CI, confidence interval; DYS, dysfunctional; ID, interpersonally dis-
tressed; RR, relative risk; MPI, West Haven‐Yale multidimensional pain inventory.

T A B L E  2  Multiple univariate 
regression (final) model: The association 
between variables and participants’ 
perceived improvement in LBP at the fourth 
visit

Variables included in fully 
saturated model p‐value Adjusted RR

95% CI

Lower Upper

Patient’s expectation 
(Dichotomized, high compared 
to low)

0.082 3.43 0.86 13.70

MPI cluster (DYS compared to 
AC)

0.369 1.30 0.73 2.32

MPI cluster (ID compared to AC) 0.241 1.45 0.78 2.69

EQ5D baseline 0.341 1.90 0.51 7.14

Pain intensity at 1st visit (first 
measure) 0–10

0.561 1.03 0.93 1.15

Interaction term: Patient’s 
expectation (Dichotomized, 
high compared to low) × EQ5D 
baseline

0.248 0.45 0.12 1.74

Interaction term: Patient's expec-
tation (Dichotomized, high com-
pared to low) × Pain intensity at 
1st visit (first measure) 0–10

0.565 0.97 0.86 1.08

Interaction term: Patient’s 
expectation (Dichotomized, high 
compared to low) × MPI cluster 
(DYS compared to AC)

0.662 0.88 0.48 1.59

Interaction term: Patient’s 
expectation (Dichotomized, high 
compared to low) × MPI cluster 
(ID compared to AC)

0.381 0.75 0.40 1.43

Abbreviations: AC, adaptive copers; CI, confidence interval; DYS, dysfunctional; ID, interpersonally dis-
tressed; RR, relative risk; MPI, West Haven‐Yale multidimensional pain inventory.

T A B L E  3  Fully saturated multiple 
regression model
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However, given the pragmatic treatment approaches in the 
trial and congruency with current literature, our results can 
be generalized to chiropractic practice.

We believe our study results add to the evidence regard-
ing the value of patients’ expectations of improvement be-
fore initiating treatment, as well as propose it might be as 
important as addressing psychological factors in a clinical 
setting. These results suggest that expectations for improve-
ment might be a useful prognostic factor; however, the pre-
dictive strength of this variable remains to be validated in 
other settings and cohorts. In the current study, we measured 
self‐perceived improvement as outcome. It is important for 
future studies to investigate the associations between patient's 
expectations and other treatment outcomes to build a compre-
hensive understanding of the role of expectation in treatment 
effectiveness in people with LBP. Further, future research can 
standardize scheduling of visits and the follow‐up duration in 
order to eliminate the variability of this potential confound-
ing variable.

5 |  CONCLUSION

Short‐term improvements in patients seeking care from chi-
ropractors for LBP may be influenced by expectations for 
recovery and this association is not modified by psychologi-
cal profile, pain intensity or self‐rated health. Having a “dys-
functional” psychological profile could, to a minor degree, 
explain the association between expectations and improve-
ment. However, patients’ expectations remain the strongest 
and most clinically relevant predictor for self‐perceived LBP 
improvement. Clinicians should assess their patient's expec-
tations for improvement at an early stage to identify patients 
at risk of a poor prognosis.
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SUPPORTING INFORMATION

Additional supporting information may be found online in 
the Supporting Information section at the end of the article.
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