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Objectives: To identify psychological covariates of longitudinal
changes in back-related disability in patients undergoing
acupuncture.

Materials and Methods: A longitudinal postal questionnaire study
was conducted with data collection at baseline (pretreatment), 2
weeks, 3, and 6 months later. A total of 485 patients were recruited
from 83 acupuncturists before commencing acupuncture for back
pain. Questionnaires measured variables from 4 theories (fear-
avoidance model, common-sense model, expectancy theory, social-
cognitive theory), clinical and sociodemographic characteristics,
and disability. Longitudinal multilevel models were constructed
with disability over time as the outcome.

Results:Within individuals, reductions in disability (compared with
the person’s individual mean) were associated with reductions in:
fear-avoidance beliefs about physical activity (b=0.11, P<0.01)
and work (b=0.03, P<0.05), catastrophizing (b=0.28,
P<0.05), consequences (b=0.28, P<0.01), concerns (b=0.17,
P<0.05), emotions (b=0.16, P<0.05), and pain identity
(b=0.43, P<0.01). Within-person reductions in disability were
associated with increases in: personal control (b= �0.17,
P<0.01), comprehension (b= �0.11, P<0.05) and self-efficacy
for coping (b= �0.04, P<0.01). Between individuals, people who
were less disabled had weaker fear-avoidance beliefs about physical
activity (b=0.12, P<0.01), had more self-efficacy for coping
(b= �0.07, P<0.01), perceived less severe consequences of back
pain (b=0.87, P<0.01), had more positive outcome expectancies
(b= �0.30, P<0.05), and appraised acupuncture appointments
as less convenient (b=0.92, P<0.05).

Discussion: Illness perceptions and, to a lesser extent, self-efficacy
and expectancies can usefully supplement variables from the fear-
avoidance model in theorizing pain-related disability. Positive

changes in patients’ beliefs about back pain might underpin the
large nonspecific effects of acupuncture seen in trials and could be
targeted clinically.
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Personally, economically, and socially, back pain is
costly.1 Acupuncture is recommended by UK clinical

guidelines for low back pain (LBP)2 and is commonly used
for LBP.3 In randomized clinical trials acupuncture has
shown large effects on chronic pain compared with usual
care or waiting list controls but often only small effects
compared with sham acupuncture.4,5 This suggests acu-
puncture has large nonspecific effects, that is, factors other
than needling characteristics contribute to patients’ out-
comes.6 Indeed, acupuncture can be conceptualized as a
complex intervention in which changes in patients’ health
are produced not only by needling but also by more psy-
chosocial factors such as empathic therapeutic relationships
and holistic consultations in which discussions of lifestyle
and self-care can trigger changes in how patients think and
feel about their symptoms and their ability to manage
them.7–10 However, little is known about the psychosocial
factors and processes that might be involved in acupuncture
for LBP: established psychological models have not been
applied to understand acupuncture’s effects. Although
variables from such models may not be explicitly addressed
by acupuncturists, this does not mean they are not involved
in patients’ ongoing LBP in this treatment context. There-
fore, a comprehensive and theoretically informed inves-
tigation of psychological covariates of acupuncture’s effects
on LBP was designed, drawing on major theoretical
frameworks that have predicted LBP outcomes in patients
undergoing other interventions: the fear-avoidance model
(FAM), common-sense model (CSM), expectancy theory,
and social-cognitive theory (SCT).

According to the FAM of chronic pain, psychological
factors are intrinsic to the development and maintenance of
chronic pain.11 When patients catastrophize about pain,
they come to fear pain and avoid situations/activities that
might trigger it. This inactivity (with depression, disability,
and anxiety/hypervigilance) prevents recovery and the pain
experience continues. Positive outcomes have been asso-
ciated with less catastrophizing, weaker fear-avoidance
beliefs, and less negative effect in LBP patients undergoing
conventional and/or explicitly psychological treat-
ments.11–13 If fear-avoidance processes are indeed intrinsic
to the maintenance of chronic pain and associated disability
then one would expect changes in fear-avoidance variables
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to predict positive outcomes in patients undergoing
acupuncture.

According to the CSM of self-regulation of health and
illness,14 people’s perceptions of symptoms such as LBP are
organized along 5 core cognitive dimensions (identity,
consequences, controllability/cure, causes, timeline) and
guide the individual’s choice of treatment; having more
positive illness perceptions (eg, seeing LBP as more con-
trollable) leads to better health outcomes.15 The theorized
role of illness perceptions in LBP has not yet been tested in
patients receiving acupuncture but is supported by studies
of LBP patients in other settings, including chronic pain
clinics,16 primary care,17 and rehabilitation.18 An extension
of the common-sense model19,20 further suggests that,
regardless of which treatment is chosen, patients who have
positive beliefs about their treatment, practitioner, and
therapeutic relationship (eg, believing their treatment is
credible and their practitioner cares for them), are more
likely to adhere to treatment and experience positive out-
comes. Consistent with this, patients’ appraisals of the
therapeutic relationship predicted acupuncture outcomes in
1 small study21 and in clinical trials an enhanced ther-
apeutic relationship augmented the effects of acupuncture
for patients with irritable bowel syndrome22 but not
osteoarthritis.23 Questions therefore remain about the role
of acupuncture patients’ illness perceptions, treatment
beliefs, and perceptions of their practitioner/therapeutic
relationship with respect to treatment outcome.

According to expectancy theory (which was developed
and tested primarily in relation to placebo effects) response
expectancies are directly related to nonvolitional responses
including pain.24 Applied to a clinical setting, this theory
suggests that when patients expect to experience pain relief
following a particular treatment they are then more likely
to experience pain relief from that treatment. A few acu-
puncture studies have reported that patients who have more
positive expectancies have better outcomes.25–27 However,
overall the evidence for expectancy effects in acupuncture is
mixed and this inconsistency may be related to small sample
sizes and the use of various unvalidated and general ques-
tionnaires to measure expectancies.28,29

SCT is a general theory of motivation and action
which holds that self-efficacy mechanisms are central to
self-regulation processes involved in human behavior: a
strong belief in one’s capability to attain a particular goal is
causally related to one’s actual ability to attain that
goal.30,31 Applied to LBP, belief in one’s ability to cope
with pain is causally related to actual coping ability: people
with higher self-efficacy for coping are expected to commit
to more challenging goals related to coping with LBP, to
put more effort into achieving those goals, and to recover
more quickly after setbacks.32 The predicted relationship
between self-efficacy and coping ability has been demon-
strated in LBP but not specifically in patients under-
going acupuncture for LBP. For example, in 1 multivariate
analysis, illness perceptions and self-efficacy predicted
disability in LBP patients but depression, catastrophizing,
and fear-avoidance did not,33 indicating the value of con-
sidering self-efficacy alongside other psychological
variables.

To summarize, acupuncture has large nonspecific
effects that might be underpinned by psychosocial proc-
esses. Variables from the FAM, CSM, and SCT have been
associated with LBP outcomes in other settings, but there
has been an almost exclusive focus on the role of

expectancies and the therapeutic relationship in research on
psychosocial processes in acupuncture. A prospective
longitudinal observational cohort study with patients
undergoing acupuncture for LBP was conducted to test the
hypotheses that disability is associated with variables
derived from (1) FAM; (2) the CSM; (3) expectancy theory;
and (4) SCT. The aims were (1) to compare the 4 models;
(2) to identify which individual variables across all of these
models were independently associated with disability; and
(3) to test whether each variable had its effect between or
within individuals. If, as the theories suggest, psychological
processes have a causal role in maintaining back pain-
related disability and mediate changes in disability during
the course of acupuncture, then changes in psychological
factors within individuals should be directly associated with
changes in disability levels also within individuals. If psy-
chological factors predispose patients to respond to acu-
puncture (ie, moderate changes in disability), then there
should be between-person effects of psychological factors
on disability levels.

MATERIALS AND METHODS

Design and Measures
Back-related disability (the primary outcome) was

assessed 4 times: pretreatment, 2 weeks after first treatment, 3
months (when most courses of acupuncture for LBP have
been completed), and 6 months. Clinical (eg, LBP duration)
and sociodemographic characteristics (eg, age, work status)
previously associated with disability were assessed pretreat-
ment. Depression and anxiety were assessed pretreatment,
appraisals were assessed posttreatment, and all other psy-
chological predictors described below were assessed at every
measurement occasion. Self-report questionnaires were
chosen for their theoretical relevance, psychometric proper-
ties, and length (to reduce response burden). They are
described briefly here; further details are available in Sup-
plemental Digital Content 1, http://links.lww.com/CJP/A107.

Disability
The primary outcome, back pain-related disability was

assessed using the 24-item Roland Morris Disability
Questionnaire (RMDQ),34 which asks patients to think
about “today” and to indicate whether their back pain
interferes with 24 activities, for example “I stay at home
most of the time because of my back.” High scores indicate
greater back-related disability.

Fear-Avoidance Model Measures
Catastrophizing was assessed using the 6-item catas-

trophizing subscale of the Coping Strategies Ques-
tionnaire.35 Fear-avoidance beliefs about activity and work
were assessed using the 4- and 7-item subscales of the Fear-
Avoidance Beliefs Questionnaire.36 Anxiety and depression
were measured using the two 7-item subscales of the
14-item Hospital Anxiety and Depression Scale.37

Common-Sense Model Measures
Illness perceptions of back pain were measured with

the 9-item Brief Illness Perception Questionnaire.38

Responses to the free-response question that asks
respondents to name the 3 main causes of their back pain
were inductively grouped into categories, resulting in
dichotomous variables representing whether or not each
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participant believed that their back pain was caused by:
work, disease, injury, age, and activity.

Treatment beliefs were assessed with the 3 subscales of
the Complementary and Alternative Medicine Belief
Inventory39 which measure respondents’ beliefs in holistic
approaches to health (6 items), natural treatments (6 items),
and participation in treatment (5 items). Treatment
appraisals were assessed with the Treatment Appraisal
Questionnaire,40 using the 10-item subscale measuring
appraisals of one’s therapist and 5 single items measuring
appraisals of practical aspects of treatment (eg, cost).
Appraisals of the credibility of acupuncture were assessed
with the 3-item credibility subscale of the Credibility
Expectancy Questionnaire.41 Appraisals of the acupunctu-
rist’s empathy were measured using the 10-item CARE.42

Expectancy Theory Measures
Response expectancies were measured using the 3-item

expectancy subscale of the Credibility Expectancy Ques-
tionnaire (41).

Social-Cognitive Theory Measures
Self-efficacy for coping with back pain was assessed

using the 5-item Chronic Pain Self-Efficacy for Pain Man-
agement subscale.43

Procedure and Participants
Ethics approval was obtained from Southampton and

South West Hampshire Research Ethics Committee (A) (08/
H0502/92). In the United Kingdom, many forms of acu-
puncture are available (eg, western acupuncture, traditional
Chinese acupuncture) in different types of clinic (eg, com-
plementary medicine, pain clinics) and different health care
sectors (private, National Health Service); acupuncturists
were recruited from a range of settings to reflect this diversity
(Table 1). Eighty-three acupuncturists were recruited from
across Great Britain and Northern Ireland through the Pri-
mary Care Research Network, acupuncturist associations,
and internet searches for hospital-based services.

Acupuncturists distributed baseline questionnaires
(including information and consent documents) to consec-
utive patients identified from waiting lists or at triage who
were: aged over 18 and scored at least 4 on the RMDQ.34

Patients with pain associated with cancer were excluded.
Patients returned baseline questionnaires and consent forms
by Freepost directly to the researchers, from November 2008
until October 2010. Subsequent questionnaires were posted
to participants. Gift vouchers and personalized repeated
follow-ups were sent to enhance recruitment and retention.44

Data Analysis
Within each timepoint, the proportion of missing data

was low (typically <5% missing values per variable) and
Missing at Random (according to Little’s Missing Com-
pletely at Random test) and thus missing values were
imputed using EM.45 Data were not imputed when a par-
ticipant provided no data at a particular timepoint.46 IBM
SPSS Statistics 19 was used to impute missing data and
generate descriptive statistics. There were no very high (>0.9)
bivariate correlations among predictors, suggesting absence
of problematic multicollinearity.45 LBP duration at baseline
was categorized as acute (<6wk), persistent (6 to 52wk), or
chronic (>52wk).2

A longitudinal multilevel approach modeled linear
trends in disability over time using MLwiN.47 Level 1 units

were timepoints, level 2 units were individual patients, and
level 3 units were acupuncturists. Intercepts and slopes were
allowed to vary between individuals and level 2 residual
covariance (between the slope and intercept across all
individuals) was estimated. The fixed effects of clinical and
sociodemographic variables were assessed by comparison
with this 3-level model.

To assess the effects of variables on posttreatment dis-
ability, timepoint was centered on 6 months.48 Variables
measured at baseline only and measures of treatment
appraisals were included as time-invariant predictors. Other
psychological variables were included as time-varying pre-
dictors, that is, changes in these variables measured over the
study period were modeled. Time-varying predictors were
person-mean centered at level 1 (time) and level 2 (person) of
each model. The level 1 coefficient is the within-person effect
of the predictor and the level 2 coefficient is the between-
person effect.49 For example, significant positive coefficients
of catastrophizing would be interpreted as follows: at level 1,
increased catastrophizing in an individual (compared with their
own personal average level of catastrophizing) is associated
with increases in disability, when controlling for between-
person differences in catastrophizing. At level 2, higher levels
of catastrophizing overall (compared with the sample average
level of catastrophizing) are associated with higher levels of
disability compared with other people, when controlling for
within-person changes in catastrophizing over time.

A series of multilevel models tested which psychological
variables were independently associated with disability over
time after controlling for clinical and sociodemographic
characteristics that were significant in univariate analyses
(Table 1, univariate models). First, a model including clinical
and sociodemographic characteristics was specified to provide
a nested comparison model for subsequent models (Table 1,
multivariate model). Then, 4 separate models were specified to
test whether each set of psychological variables (from each
theoretical framework) was associated with disability and to
identify, within each framework, which variables were inde-
pendently associated with disability. The difference between
the �2 log-likelihoods of nested models was used to test
comparative fit.46 Finally, variables from all 4 theoretical
frameworks were entered together to identify which psycho-
logical factors overall were independently associated with
disability. For this model, plots of residuals against normal
scores, participant ID, time, and pain confirmed that level 1
and level 2 residuals were approximately normally distributed
and met assumptions of heteroscedasticity. These plots iden-
tified 4 possible outliers, but removing these participants did
not alter the fixed-effects estimates.

Throughout, Wald statistics were used to evaluate the
significance of individual variables. Pseudo-R2 statistics
were calculated by computing and squaring the sample
correlation between observed and predicted values of dis-
ability48 and are reported as an approximate indicator of
the proportion of variance explained.

RESULTS

Clinical and Sociodemographic Characteristics,
Pain, and Well-Being

In total, 1371 baseline questionnaires were distributed
to participating acupuncturists, and completed baseline
questionnaires were received from 524 patients; 39 were
excluded for scoring <4 on the RMDQ, giving a final
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sample at baseline of 485. The majority of participants
provided data at all 4 timepoints (n=326, 67%) and 420
(87%) provided data at baseline and at least 1 follow-up
(Fig. 1). In logistic regression analyses, baseline disability
levels did not predict dropout (b=0.003, SE=0.02). Age
was the only characteristic that predicted dropout
(b=0.05, SE=0.01): patients who dropped out were
younger (M=48.03, SD=16.48) than those who did not
(M=56.37, SD=14.22). Of the psychological variables
measured at baseline, only timeline perceptions predicted
dropout (b=0.14, SE=0.06): patients who dropped out
believed their back pain would last less time (M=7.76,
SD=2.13) than those who did not dropout (M=8.23,
SD=1.97). To facilitate model comparison, the analyses
reported below are conducted on the 420 participants who
supplied data at baseline and at least 1 follow-up.

Table 1 shows participants’ clinical and sociodemo-
graphic characteristics and the effects of these factors on
disability. Characteristics that were significant univariate
predictors of disability and were thus included as covariates
in all subsequent models were: age, work status, LBP-
related benefits status, LBP-related compensation status,

reporting at least 1 comorbidity, reporting at least 1
cotreatment, duration of LBP, clinic type, and health care
sector.

Fear-Avoidance Model
Participants had moderate levels of catastrophizing

and fear-avoidance beliefs at baseline (Table 2). Mean levels
of psychological symptoms fell just below (for depression)
and just above (for anxiety) clinical cut-off points for
medical patients.50

As a set, these variables significantly improved model
fit w2(8)=305.85, P<0.001, and explained an additional
20.93% of the variance in disability beyond that accounted
for by clinical and sociodemographic characteristics.
Within individuals over time, reductions in disability were
associated with decreasing fear-avoidance beliefs about
work and/or activity and decreasing catastrophizing.
Between individuals, people who had lower levels of dis-
ability had lower levels of depression, catastrophizing, and
fear-avoidance beliefs about activity.

TABLE 1. Clinical and Sociodemographic Characteristics, and Effects on Disability

Fixed Effects on Disability Over Time

Univariate Multiplew

Variables n (%) b SE b SE

Personal characteristics
Age (mean [SD]) 55.0 (15.1) 0.03* 0.02 0.01 0.02
Sex: male 130 (31)
Sex: female 290 (69) 0.20 0.49

Education, work, and economic factors
Education: left school aged <16 y 52 (12.4)
Education: completed aged 16 y 174 (41.4) �0.14 0.72
Education: completed aged 18 y 104 (24.8) �0.74 0.78
Education: postschool education 90 (21.4) �1.50 0.79
Work: working usual job 147 (35)
Work: restricted due to back pain 95 (22.6) 4.86** 0.57 3.40** 0.58
Work: homemaker/retired/student 178 (42.4) 2.58** 0.48 1.34* 0.54
Receiving state benefits 74 (17.6) 4.34** 0.57 2.74** 0.57
Compensation claim 40 (9.5) 2.05** 0.75 1.22 0.69

Health factors
Previously had acupuncture 171 (40.7) 0.39 0.45
Comorbidity 189 (45) 1.32** 0.44 0.57 0.42
Cotreatment 330 (78.6) 1.80** 0.54 0.84 0.51
Duration: acute 53 (12.6)
Duration: persistent 136 (32.4) �0.10 0.73 �0.22 0.66
Duration: chronic 231 (55) 1.83** 0.70 0.28 0.67
Cause: nonspecific 384 (91.4)
Cause: nerve compression/fracture 27 (6.4) �0.40 0.90
Cause: inflammatory condition 9 (2.1) 0.42 1.51

Clinic characteristics
Type: complementary medicine 133 (31.7)
Type: physiotherapy 112 (26.7) 0.61 0.70 �2.76* 1.01
Type: pain clinic 114 (27.1) 2.56** 0.77 �2.12 1.18
Type: GP 61 (14.5) �0.33 0.85 �4.00** 1.22
Sector: National health service 267 (63.6)
Sector: private 153 (36.4) �1.62* 0.63 �3.19** 1.04
Style: unclear 142 (33.8)
Style: western acupuncture 171 (40.7) �0.24 0.58
Style: traditional acupuncture 91 (21.7) �0.61 0.66
Style: mixed acupuncture 16 (3.8) 0.92 1.24

wMultiple model includes all significant univariate predictors of disability.
*P<0.05.
**P<0.01.
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Common-Sense Model
Participants had particularly strong concerns about

their pain, thought it would last a long time, and appraised
their acupuncturist positively (Table 3). Most commonly,
participants attributed their back pain to work or other
activities.

As a set, variables from the CSM significantly
improved model fit w2(41)=665.18, P<0.001, and
explained an additional 33.76% of the variance in disability
beyond that accounted for by clinical and sociodemo-
graphic characteristics. Within individuals, reductions in
disability were associated with adaptive changes in illness
perceptions: increasing perceptions of control over back
pain (both personal control and treatment control);
improving sense of understanding back pain; associating
fewer symptoms with back pain; being less concerned about
back pain; perceiving fewer severe consequences of back
pain; and associating fewer emotions with back pain.

Between individuals, people who had lower levels of dis-
ability: attributed back pain to aging or hereditary factors,
perceived LBP as less threatening (less severe consequences,
more personal control, fewer associated symptoms), and
appraised appointments as inconvenient.

Expectancy Theory
When added to the model with clinical and socio-

demographic characteristics, expectancies significantly
improved model fit w2(2)=59.21, P<0.001, and explained
an additional 5.12% of the variance in disability. Within
individuals, reductions in disability were associated with
increasingly positive expectancies (b= �0.38, SE=0.06,
P<0.01). Between individuals, people who had lower
levels of disability had more positive expectancies
(b= �0.43, SE=0.09, P<0.01).

FIGURE 1. Flow diagram of participants through study. RMDQ indicates Roland Morris Disability Questionnaire.
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Social-Cognitive Theory
At baseline, participants had moderate levels of self-

efficacy for coping (M=52.23, SD=18.78). Adding self-
efficacy significantly improved model fit w2(2)=275.88,
P<0.01, and explained an additional 18.90% of the var-
iance in disability beyond that explained by clinical and
sociodemographic characteristics. Within individuals,
reductions in disability were associated with increasing self-
efficacy (b= �0.10, SE=0.01, P<0.01). Between indi-
viduals, people with lower levels of disability had higher
self-efficacy (b= �0.15, SE=0.01, P<0.01).

Combined Model
When predictors from all the theoretical frameworks

were modeled simultaneously, variables from the FAM,
CSM, expectancy theory, and SCT were independently
associated with disability after controlling for clinical and
sociodemographic characteristics (Table 4). Within indi-
viduals, reductions in disability were associated with:
decreasing catastrophizing and fear-avoidance beliefs about
activity and work; increasing personal control over and
understanding of back pain and perceiving fewer symp-
toms, concerns, consequences, and emotions associated
with back pain; and increasing self-efficacy. Between indi-
viduals, people with lower levels of disability had lower
levels of depression and fear-avoidance beliefs about
activity; perceived less severe consequences of back pain
and greater treatment control over back pain, perceived
their back pain was caused by activities of daily living, and
appraised appointments as inconvenient; had higher
expectancies; and had higher levels of self-efficacy. Overall,
adding these psychological variables significantly improved
model fit w2(53)=793.47, P<0.01, and explained an
additional 38.16% of the variance in disability beyond that
explained by clinical and sociodemographic characteristics.
This final multilevel model incorporating variables from all
4 theoretical frameworks accounted for approximately 64%
of the variance in disability.

Exploring Causality
For each psychological variable that had a significant

within-person effect on disability in the combined model,
the direction of causality was explored. Table 5 shows the
b-coefficients of models in which (1) disability scores at 3

months were regressed on changes in psychological varia-
bles from baseline to 2 weeks; and (2) scores on psycho-
logical variables at 3 months were regressed on changes in
disability from baseline to 2 weeks. Changes in disability
early in treatment predicted fear-avoidance, catas-
trophizing, self-efficacy, and perceptions of personal control
at 3 months but not vice versa. Increased understanding of
back pain early in treatment predicted disability at 3 months
but not vice versa. Other illness perceptions (consequences,
identity, and concerns) had reciprocal relationships with
disability: early changes in illness perceptions predicted
disability at 3 months and early changes in disability pre-
dicted illness perceptions at 3 months.

DISCUSSION
As hypothesized, variables derived from expectancy

theory, FAM, CSM, and SCT were associated with changes
in disability among back pain patients receiving acu-
puncture. The final model showed that variables from these
theoretical frameworks had independent effects and,
together with clinical and socio-demographic character-
istics, accounted for two thirds of the variance in disability.

Within-individual reductions in disability were con-
sistently associated with decreases in: fear-avoidance beliefs
about physical activity and work; catastrophizing; per-
ceived symptoms associated with LBP; concerns about
LBP; perceived consequences of LBP; and emotions asso-
ciated with LBP. Within-individual reductions in disability
were consistently associated with increases in: perceived
personal control over LBP; perceived comprehension of
LBP; and self-efficacy for coping with LBP. Further anal-
ysis suggested that changes in fear-avoidance beliefs and
self-efficacy for coping may be epiphenomenal and occur
after changes in disability, although it is possible that our
measurement points were too far apart in time to capture
what might be a very close reciprocal relationship between
changes in fear-avoidance beliefs, self-efficacy, and dis-
ability. Changes in illness perceptions appeared to both lead
to and result from changes in disability, which is consistent
with the idea that illness perceptions evolve over time and
patients’ perceptions of their symptoms influence their
concrete experiences of therapy which in turn can feedback
and modify their illness perceptions.19,51 The results of this
study suggest that illness perceptions appear to be

TABLE 2. Fear-Avoidance Model: Baseline Values and Fixed Effects on Disability Over Time

Fixed Effect on Disability Over Timew Baseline Values

Predictors b SE M SD a

Anxiety 0.03 0.06 9.26 4.15 0.83
Depression 0.25** 0.06 6.92 3.89 0.83
Fear-avoidance beliefs—activity 15.01 5.50 0.74
Between-persons effect 0.21** 0.04
Within-persons effect 0.21** 0.03

Fear-avoidance beliefs—work 13.36 14.43 0.88
Between-persons effect 0.02 0.02
Within-persons effect 0.04** 0.01

Catastrophizing 2.52 1.57 0.90
Between-persons effect 0.85** 0.16
Within-persons effect 0.76** 0.12

wAdjusted for clinical and sociodemographic characteristics: age, work status, low back pain (LBP)-related benefits status, LBP-related compensation
status, reporting at least 1 comorbidity, reporting at least 1 cotreatment, duration of LBP, clinic type, and health care sector.

**P<0.01 (Wald test for fixed parameters).
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TABLE 3. Common-Sense Model: Baseline Values and Effects on Disability Over Time

Fixed Effect on Disability Over Timew Baseline Values

b SE M SD a

Illness perceptions
Consequences 7.33 1.79

Between-persons effect 1.04** 0.16
Within-persons effect 0.35** 0.08

Timeline 8.17 1.99
Between-persons effect �0.03 0.11
Within-persons effect �0.02 0.07

Personal control 3.85 2.29
Between-persons effect �0.24* 0.11
Within-persons effect �0.24** 0.05

Treatment control 6.58 2.03
Between-persons effect 0.02 0.14
Within-persons effect �0.13* 0.06

Identity 7.37 1.75
Between-persons effect 0.39* 0.16
Within-persons effect 0.44** 0.08

Concerns 8.60 1.55
Between-persons effect 0.13 0.14
Within-persons effect 0.28** 0.08

Comprehension 6.50 2.79
Between-persons effect 0.12 0.08
Within-persons effect �0.13* 0.06

Emotions 6.76 2.44
Between-persons effect 0.16 0.10
Within-persons effect 0.26** 0.06

Caused by activities of daily living (n [%]) 140 (28.9)
Between-persons effect �0.57 0.47
Within-persons effect �0.40 0.25

Caused by work/activities (n [%]) 293 (60.4)
Between-persons effect �0.03 0.40
Within-persons effect �0.13 0.25

Caused by accident/injury (n [%]) 167 (34.4)
Between-persons effect �0.10 0.41
Within-persons effect 0.31 0.31

Caused by age or genes (n [%]) 138 (28.5)
Between-persons effect �0.87* 0.42
Within-persons effect 0.33 0.28

Caused by a disease or illness (n [%]) 117 (24.1)
Between-persons effect 0.19 0.43
Within-persons effect �0.08 0.32

Treatment beliefs
Credibility 0.08 2.60 0.89

Between-persons effect �0.20 0.12
Within-persons effect �0.04 0.06

Holistic health 30.05 5.42 0.61
Between-persons effect �0.06 0.04
Within-persons effect �0.04 0.03

Natural treatments 31.89 6.40 0.82
Between-persons effect �0.04 0.03
Within-persons effect 0.00 0.03

Participation in treatment 26.76 4.43 0.62
Between-persons effect 0.01 0.04
Within-persons effect �0.02 0.03

Treatment appraisals
Not too expensive (n [%]) �0.28 0.41 150 (35.7)
Value for money (n [%]) 0.37 0.49 114 (27.1)
Convenient appointments (n [%]) 1.25** 0.43 143 (34.0)
Not difficult to travel to appointments (n [%]) �0.53 0.45 222 (52.9)
Not effortful (n [%]) �0.04 0.46 262 (62.4)
Perceptions of empathy 0.05 0.03 41.38 8.93 0.97
Perceptions of acupuncturist �0.06 0.03 59.71 9.76 0.91

wAdjusted for clinical and sociodemographic characteristics: age, work status, low back pain (LBP)-related benefits status, LBP-related compensation
status, reporting at least 1 comorbidity, reporting at least 1 cotreatment, duration of LBP, clinic type, and health care sector.

*P<0.05.
**P<0.01 (Wald test for fixed parameters).
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mediators of changes in disability over the course of acu-
puncture treatment and they could be deliberately targeted
clinically to enhance acupuncture’s effectiveness.

Variables that only had a between-person effect are
possible moderators of changes in disability over the course
of acupuncture treatment. People who had lower levels of
disability appraised appointments as inconvenient and had
higher outcome expectancies. Appraisals were measured
after 2 weeks of treatment and so it might be that people
who were less disabled early in treatment were less moti-
vated to attend appointments and so appraised them as
inconvenient. Having low expectations of benefit might be a
marker for acupuncture patients at high risk of relatively
poor outcome.

The findings have implications for how we theorize
disability in patients with LBP undergoing treatment. Each
of our models explained some of the variance in changes in
disability over time; conceptually, the theories provide
somewhat complementary but at times overlapping
insights. The fear-avoidance model11 focuses on emotional
representations, whereas the common-sense model14 better
elaborates cognitive illness representations. Self-efficacy for
coping overlaps conceptually with perceptions of personal
control from the common-sense model. Both the extended
CSM19,20 and expectancy theory24 emphasize treatment
cognitions, which in this study distinguished between peo-
ple who also reported different levels of disability but were
rarely associated with individual changes in disability.
Although no single theoretical framework provided a
complete account of the psychological factors involved in
disability, we found that changes in illness perceptions were
the most likely to be causally related to improvements in
LBP-related disability over time, at least during acu-
puncture treatment. Given that psychological theories
implicitly focus on within-person processes, analytic

TABLE 4. Effects of Variables From 4 Theoretical Frameworks on
Disability Over Time

Fixed Effect on

Disability Over Timew

Predictors b SE

Fear-avoidance model
Anxiety 0.08 0.05
Depression 0.14** 0.05
Fear-avoidance beliefs—activity

Between-persons effect 0.12** 0.03
Within-persons effect 0.11** 0.03

Fear-avoidance beliefs—work
Between-persons effect �0.00 0.02
Within-persons effect 0.03* 0.01

Catastrophizing
Between-persons effect 0.09 0.16
Within-persons effect 0.28** 0.11

Common-sense model: illness perceptions
Consequences

Between-persons effect 0.87** 0.15
Within-persons effect 0.28** 0.08

Timeline
Between-persons effect �0.11 0.10
Within-persons effect �0.03 0.07

Personal control
Between-persons effect �0.07 0.11
Within-persons effect �0.17** 0.05

Treatment control
Between-persons effect 0.41** 0.15
Within-persons effect �0.05 0.07

Identity
Between-persons effect 0.28 0.15
Within-persons effect 0.43** 0.08

Concerns
Between-persons effect 0.18 0.13
Within-persons effect 0.17* 0.08

Comprehension
Between-persons effect 0.13 0.07
Within-persons effect �0.11* 0.05

Emotions
Between-persons effect �0.08 0.11
Within-persons effect 0.16* 0.06

Caused by activities of daily living
Between-persons effect �0.88* 0.44
Within-persons effect �0.42 0.24

Caused by work/activities
Between-persons effect �0.26 0.39
Within-persons effect �0.08 0.24

Caused by accident/injury
Between-persons effect �0.16 0.38
Within-persons effect 0.28 0.30

Caused by age or genes
Between-persons effect �0.67 0.39
Within-persons effect 0.27 0.27

Caused by a disease or illness
Between-persons effect 0.55 0.41
Within-persons effect �0.06 0.31

Common-sense model: treatment beliefs
Credibility

Between-persons effect 0.03 0.13
Within-persons effect 0.00 0.07

Holistic health
Between-persons effect �0.02 0.04
Within-persons effect �0.04 0.03

Natural treatments
Between-persons effect 0.02 0.03
Within-persons effect 0.00 0.03

(Continued )

TABLE 4. (continued)

Fixed Effect on

Disability Over Timew

Predictors b SE

Participation in treatment
Between-persons effect 0.01 0.04
Within-persons effect �0.01 0.03

Common-sense model: treatment appraisals
Not too expensive �0.28 0.38
Value for money 0.43 0.45
Convenient appointments 0.92* 0.40
Not difficult to travel to appointments �0.23 0.42
Not effortful �0.16 0.43
Perceptions of empathy 0.04 0.03
Perceptions of acupuncturist �0.05 0.03

Expectancy theory: expectancies
Between-persons effect �0.30* 0.15
Within-persons effect �0.04 0.07

Social-cognitive theory: self-efficacy for coping with pain
Between-persons effect �0.07** 0.02
Within-persons effect �0.04** 0.01

wAdjusted for clinical and sociodemographic characteristics: age, work
status, low back pain (LBP)-related benefits status, LBP-related compensa-
tion status, reporting at least 1 comorbidity, reporting at least 1 cotreatment,
duration of LBP, clinic type, and health care sector.

*P<0.05.
**P<0.01 (Wald test for fixed parameters).
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techniques to distinguish within and between-person effects
(such as those used here) could inform further theoretical
development.

Other studies have looked at smaller subsets of the
variables we investigated in different settings. In 1 RCT of
physical therapy and CBT for chronic back pain, expect-
ancy predicted disability and satisfaction with treatment,
whereas credibility predicted symptoms and satisfaction.52

In a mixed cohort of patients with neck and/or back pain,
fear-avoidance beliefs, negative affect, and expecting pain
to persist (similar to timeline beliefs) all independently
predicted disability.53 Cross-sectional studies show that
self-efficacy is a stronger mediator between pain and dis-
ability and a stronger correlate of disability than fear-
avoidance variables in chronic and acute pain.54,55 A
longitudinal study in primary care reported that changes in
self-efficacy, but not fear-avoidance beliefs, mediated the
relationship between pain and disability.56 Fewer studies
have investigated the common-sense model. Foster et al,33

investigated fear-avoidance variables, self-efficacy, and ill-
ness perceptions (but not other components, ie, treatment
beliefs and appraisals) in a primary care LBP cohort. The
significant independent predictors of disability were identity
beliefs (perceived symptoms), personal control beliefs,
timeline beliefs, and pain self-efficacy; fear-avoidance vari-
ables tended to be weaker predictors.33 The present study
contributes to this evidence that self-efficacy and illness
perceptions in particular can usefully supplement variables
from the fear-avoidance model in advancing our under-
standing of back pain-related disability and suggests that
these variables are relevant in acupuncture as well as con-
ventional treatment settings. A single study of people
receiving different LBP therapies is needed to compare the
relative importance of psychological variables across vari-
ous therapeutic modalities and clinical settings.

The findings also have implications for understanding
acupuncture’s large nonspecific effects6 and, more gen-
erally, for understanding the processes whereby acu-
puncture may result in decreased disability. Given that
similar variables predict disability in other settings,
patients’ perceptions of pain and self-efficacy could be

influencing disability outcomes in patients receiving both
real and sham acupuncture in clinical trials. These psy-
chological variables offer one means by which major com-
ponents of acupuncture as a complex intervention, such as
ritual,57 the therapeutic relationship,22 and lifestyle
advice,58 could trigger positive clinical outcomes. In the
context of a warm relationship and therapeutic ritual,
providing positive self-help advice encouraging physical
activity could help patients to develop more positive illness
perceptions, confront their fear of activities and become
more active, breaking the negative cycle proposed in the
fear-avoidance model11 and triggering a more positive
perception of back pain as controllable and enabling an
increasing sense of self-efficacy for coping. According to
social-cognitive theory, enhanced self-efficacy for coping
could then trigger a positive feedback loop increasing actual
coping ability30 and reducing disability.

Expectancies were associated with disability between-
persons but not within-persons. Previous acupuncture
studies are inconsistent28,29 but the placebo literature
strongly suggests that enhancing expectancies can generate
placebo analgesia.24 Perhaps, and consistent with the
present results, expectancy might have an indirect effect
mediated by pain perceptions: positive response expectancy
might help to reduce perceptions of pain as threatening and
thus facilitate the development of more adaptive pain per-
ceptions and coping behaviors.

Treatment beliefs and appraisals of the acupuncturist
were consistently weakly associated with disability. Previous
studies found treatment beliefs and perceived empathy were
related to adherence40 and enablement.21 Treatment beliefs
and appraisals might be more important for such proximal
outcomes than for distal outcomes like disability. The meas-
ure of treatment beliefs used in this study may have been too
general as it assessed beliefs about complementary therapies
rather than acupuncture in particular.

The generalizability of the findings is enhanced by the
large cohort of back pain patients receiving acupuncture in
usual care and the limited exclusion criteria. However, the
representativeness of the sample is difficult to assess.
Compared with a national (UK) survey of acupuncture

TABLE 5. Exploring Causality Between Psychological Variables and Disability

Fixed Effect of

Changes in Psychological

Variable on Disability at 3mow
Changes in Disability on

Psychological Variable at 3mow

Psychological Variables b SE b SE

Fear-avoidance model
Fear-avoidance beliefs—activity �0.10 0.07 �0.21** 0.08
Fear-avoidance beliefs—work 0.07 0.04 �0.04 0.18
Catastrophizing 0.25 0.31 �0.05* 0.02

Common-sense model: illness perceptions
Consequences �0.42* 0.20 �0.18** 0.03
Personal control 0.16 0.14 0.12** 0.03
Identity �0.46* 0.19 �0.14** 0.03
Concerns �0.44* 0.22 �0.14** 0.03
Comprehension 0.30* 0.15 0.05 0.03
Emotions �0.10 0.17 �0.07 0.04

Social-cognitive theory
Self-efficacy for coping with pain 0.01 0.02 1.26** 0.27

wChange variables computed by subtracting score at 2 weeks from score at baseline.
*P<0.05.
**P<0.01.
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users with various conditions,3 participants were similar in
age (51 y) and sex (68% vs. 74% females) but fewer had
previous acupuncture experience (42% vs. 87%) and more
used acupuncture in the National Health Servic (63% vs.
5%). Compared with a large cohort of primary care LBP
patients,17 participants were older (51 vs. 44 y), more disabled
at baseline (mean RMDQ 13.4 vs. 8.6), and more were female
(68% vs. 59%). Although some participants were lost to
follow-up, attrition was not associated with disability. Com-
pared with other acupuncture studies, a large and theoret-
ically grounded set of confounders and predictors were
measured. A smaller selection of predictors could be used in
future but should include illness perceptions (most likely to
prospectively predict within-person changes), self-efficacy,
and expectancy (for between-person differences).

In conclusion, cognitive and emotional pain perceptions
and self-efficacy for coping with pain are associated with
changes in disability over the course of acupuncture for LBP.
Changes in illness perceptions may predict subsequent dis-
ability, whereas changes in disability appear to predict sub-
sequent self-efficacy and fear-avoidance beliefs. Self-efficacy
and, in particular, illness perceptions can usefully supplement
variables from the fear-avoidance model in advancing our
understanding of back pain-related disability. Acupuncture
patients experience less back-related disability when they are
less afraid and avoidant of physical activity and work, per-
ceive fewer symptoms emotions and consequences of LBP,
perceive their LBP as less threatening, and when they feel
greater control over, understanding of, and ability to cope
with their back pain. Future studies should test whether
integrating acupuncture and psychological interventions tar-
geting these constructs can enhance patient outcomes.
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