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Longitudinal Associations Between Depression,
Anxiety, Pain, and Pain-Related Disability in
Chronic Pain Patients
Sheera F. Lerman, PhD, Zvia Rudich, MD, Silviu Brill, MD, Hadar Shalev, MD,
and Golan Shahar, PhD

ABSTRACT

Objective: The current study sets out to examine the longitudinal relationship between pain, pain-related disability, and
symptoms of depression and anxiety. The latter symptoms are highly prevalent in chronic pain and seriously impede func-
tioning and quality of life. Nevertheless, the direction of the relationship involving these variables among individuals with
chronic pain is still unclear.

Methods: Four-hundred twenty-eight individuals with chronic pain (238 women, mean age = 54.84 years, mean pain dura-
tion =85.21 months) treated at two pain clinics completed questionnaires regarding their pain (Short-FormMcGill Pain Ques-
tionnaire), depression (Center for Epidemiological Studies–Depression Scale), state anxiety (State-Trait Anxiety Inventory),
and pain-related disability (Pain Disability Index) at four time points, with an average of 5 months between measurements.
Cross-lagged, structural equation modeling analyses were performed, enabling the examination of longitudinal associations
between the variables.

Results: Significant symptoms of both depression and anxiety were reported by more than half of the sample on all waves. A
latent depression/anxiety variable longitudinally predicted pain (β = .27, p < .001) and pain-related disability (β = .38, p < .001).
However, neither pain (β = .10, p = .126) nor pain-related disability (β = −.01, p = .790) predicted depression/anxiety.

Conclusions:Among adult patients with chronic pain treated at specialty pain clinics, high levels of depression and anxiety
may worsen pain and pain-related disability.

Key words: chronic pain, depression, anxiety, pain-related disability.
ICP = individuals with AQ1chronic pain, CES-D = Center for Epidemi-
ological Studies–Depression Scale, STAI = State Anxiety Inventory,
SF-MPQ = Short-FormMcGill Pain Questionnaire, PDI = Pain Dis-
ability Index, SEM = structural equation modeling
INTRODUCTION

Depression and anxiety are highly prevalent among in-
dividuals with chronic pain (ICPs), derailing function-

ing and quality of life (1–5), treatment outcome (6), and
increased health care costs (7). Although most research in
ICP has focused on depression (4,8,9), mounting evidence
indicates the high comorbidity of pain and anxiety and the
significant contribution of anxiety to pain (10,11).

Most research in the field has focused on the general pop-
ulation, finding that depression increases the risk for devel-
oping chronic back and neck pain in the general population
(12,13), in older adults (14), and in a sample of asymptom-
atic Veterans Affairs outpatients (15). In contrast, pain was
the strongest predictor of depression after controlling for
other variables (12,16), and other studies demonstrated a
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reciprocal relationship between pain on the one hand, and
depression or anxiety on the other hand (17–23).

Unfortunately, these findings have little bearing on the
depression and anxiety experienced by ICP. These patients
are usually treated at specialty pain clinics, commonly ar-
riving for treatment already suffering from significant emo-
tional distress. The few studies that exist suggest that
depression and anxiety predict a worsening in pain over
time (24–26). Other studies, however, indicate that the lon-
gitudinal relationship between pain and depression was
strong and similar in both directions (18,27).
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TABLE 1. Participant Characteristics and Assessments
During Follow-Up

Variable Mean SD Range

Time 1
(n = 428)

Age, y 54.84 16.54 18–90

Education, y 12.52 3.36 3–30

Sex, females n = 238 (56%)

CES-D 25.95 13.88 0–59

STAI 48.48 15.46 20–80

Affective MPQ 7.25 3.47 0–12

Sensory MPQ 20.59 7.34 2–33

PDI 36.15 17.70 0–70

Time 2
(n = 278)

CES-D 26.30 13.89 0–56

STAI 48.67 15.31 20–80

Affective MPQ 7.18 3.36 0–12

Sensory MPQ 20.61 7.78 0–33

PDI 34.99 16.87 0–70

Time 3
(n = 195)

CES-D 26.21 13.08 0–53

STAI 49.53 15.01 20–79

Affective MPQ 7.24 3.53 0–12

Sensory MPQ 20.75 7.92 0–33

PDI 34.83 15.02 0–70
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ICPs often experience a reduction in their participation
in daily activities and in their ability to work due to their
pain, costing millions in direct and indirect costs (28). Pain,
depression, and anxiety are known to be associated with
significant disability (29,30), and here too, extant findings
are consistent with a reciprocal relationship (24,31,32). Ar-
guably, these variables are strongly related through a num-
ber of possible mechanisms; however, the pattern of this
relationship in individuals who experience significant and
highly chronic pain is still unclear.

The aim of the current study was to understand the lon-
gitudinal associations between depression, anxiety, pain,
and pain-related disability using a multiwave design. ICPs
treated at specialty pain clinics completed questionnaires
at four time points. We used a cross-lagged, structural equa-
tion modeling (SEM) analytic strategy in an attempt to ex-
amine the direction of the relationships between the
variables. The present study also examined the unique role
of depression versus anxiety in the relationship with pain
and related disability. As noted above, depression and anx-
iety are highly comorbid (10,33,34), and it is important to
determine whether the shared variance of the two construct
is longitudinally associated with pain versus the unique fea-
tures of each.
Time 4
(n = 135)

CES-D 25.59 13.65 2–58

STAI 48.79 15.82 20–77

Affective MPQ 7.12 3.59 0–12

Sensory MPQ 21.13 7.67 0–33

PDI 32.44 17.92 0–70

SD = standard deviation; CES-D = Center for Epidemiological Studies–
Depression Scale; STAI = State Anxiety Inventory; MPQ = Short-form
McGill Pain Questionnaire; PDI = Pain Disability Index.
METHODS

Participants
The sample included 428 ICPs treated at two outpatient pain spe-
cialty pain clinics: Sourasky Medical Center (n = 239) and Soroka
University Medical Center (n = 189). As seen in Table 1, the sam-
ple included 238 women (56%) with an average (standard devia-
tion [SD]) age of 54.84 (16.54) years (range, 18-90 years).
Average (SD) education was 12.52 (3.36) years (range, 3-30
years). The average (SD) pain duration was 85.21 (102.73) months
(range, 3-816 months). Diagnoses included low back and cervical
radiculopathy (54%), widespread musculoskeletal pain (22%),
neuropathic pain (16%), and other diagnosis (8%). The inclusion
criterion was continuous pain for at least 3 months. The exclusion
criterion was an insufficient understanding of Hebrew.

The study protocol was approved by the hospitals' Helsinki
Committee for Ethics in Human Subjects. No adverse events were
documented. Data were collected between the years 2007 and
2012. Nonoverlapping findings from the first two waves of mea-
surement have been previously reported (35–37).

Procedure
At Time 1, patients were approached at the pain clinic during a
scheduled appointment andwere requested to participate in a study
on psychological adjustment to chronic pain. Those signing an in-
formed consent form completed questionnaires on sociodemographic
variables, pain, depression, anxiety, and pain-related disability. Upon
completion, patients were thanked and debriefed and were given a
nominal gift. At Times 2, 3, and 4, participants were approached
either when they came to the clinic for a prescheduled follow-up visit
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or by telephone when no follow-up visit was scheduled. Medical in-
formation was collected from patients' medical files.

The average (SD) interval between Time 1 and Time 2 was
7.11 (4.7) months; Time 2 and Time 3, 7.9 (4.7) months; and Time
3 and Time 4, 5.16 (2.09) months. Of the 428 participants who
completed Time 1 questionnaires, 278 completed Time 2 question-
naires, 195 completed Time 3 questionnaires, and 135 completed
Time 4 questionnaires.

MEASURES

Pain
The Short-FormMcGill Pain Questionnaire (SF-MPQ) (38)
was used to measure the multidimensional experience of
pain. Participants rate the extent their pain corresponds to
15 pain adjectives on a 4-point Likert scale. This scale has
a sensory subscale (11 items) and an affective subscale (4
items). Internal consistency values of the sensory scale for
Times 1, 2, 3, and 4 were α = .79, .83, .87, and .88, respec-
tively, and those for the affective scale for Times 1, 2, 3, and
4 were Cronbach α = .68, .75, .79, and .78, respectively.
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Depressive Symptoms
The 20-item Center for Epidemiological Studies–Depression
Scale (CES-D) (39) was used to measure depressive symp-
toms severity. Participants indicate how often they
experienced depressive symptoms in the past 2 weeks using
a 4-point scale. The CES-D seems to discriminate well
between pain patients with and without major depression
(40). Internal consistency values for Times 1, 2, 3, and 4
were Cronbach α = .91, .92, .91, .and 92, respectively.

Anxiety
The 20-item state subscale of the State-Trait Anxiety
Inventory (STAI) (41) was used to measure symptoms of
anxiety. Participants rate how often they experienced cer-
tain feelings in the past week using a 4-point scale. Internal
consistency values for Times 1, 2, 3, and 4 were Cronbach
α = .94, .93, .94, .and 95, respectively.

Pain-Related Disability
The Pain Disability Index (PDI) (42) was used to assess the
degree participants see themselves as disabled due to their
pain in seven different areas of daily living (home,
social, recreational, occupational, sexual, self-care, life sup-
port). For each life domain, participants provide perceived
disability ratings on 11-point scales, with the end points be-
ing “0 = no disability” and “10 = total disability.” Internal
consistency for Times 1, 2, 3, and 4 were Cronbach α =
.90, .88, .88, and .91, respectively.

Data Analysis
The longitudinal data were analyzed through two cross-
lagged panel analysis using SEM. SEMs were conducted
using the AMOS 21.0 statistical program. Missing data
were estimated using maximum likelihood estimation
(43). Three latent factors were created: a depression/
anxiety latent factor was derived from CES-D depression
and STAI anxiety, a pain latent factor was derived from
the affective and sensory subscales of the SF-MPQ and a
pain-related disability latent factor was derived from two par-
cels created randomly from Items 1, 3, 5, and 7 and Items 2,
4, and 6 of the PDI. Random parceling was used because the
PDI was found to be a one-factor scale (44,45). Latent fac-
tors are preferable to manifest variables because the former
are free from measurement error; hence, they yield more
reliable findings. Also, the use of latent factors enables sepa-
rating shared and unique variances (46), and this is particu-
larly pertinent to our aim of examining whether the shared
variance of depression and anxiety, as opposed to the unique
variance of each psychological state, is involved in the pain
process.

Because of the high attrition evinced in Waves 2 to 4, in
our principal SEM analysis we averaged scores of the study
variables at Waves 2 to 4 and used these composite score as
an enhanced Wave 2 in the SEM models. Thus, the cross-
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lagged SEM consisted of Wave 1, and the enhanced Wave
2 (which collapses across the original waves). However,
we also repeated the analysis focusing on the original four
waves.

A cross-lagged SEM analysis includes a number of
effects. Synchronous relations pertain to the associations
between depression/anxiety, pain, and pain-related disabil-
ity at each time point. Autoregressive effects include the in-
fluence of depression/anxiety at one time point on a
subsequent time point, as is the case for pain and pain-
related disability. This effect indicated the temporal stability
of the latent constructs. Most importantly, cross-lagged
effects represent the reciprocal effects between the variables
throughout the time points, while controlling for the
autoregressive effects.

The following indices were used to evaluate model fit:
the comparative fit index (CFI) (47): values higher than
0.90 represents acceptable model fit; Bentler-Bonett's
nonnormed fit index (NNFI) (48): values higher than 0.90
represent acceptable model fit; and root-mean-square error
of approximation (RMSEA) (49): values of 0.08 and lower
represent acceptable model fit. The commonly used χ2 in-
dex was not used because of its sensitivity to sample sizes.
For sample sizes of 200 and more, even models that fit the
data well might yield statistically significant χ2 values (in-
dicating a poor model fit; see Hu and Bentler (50). When
running the models, we arrived at the most parsimonious
models by eliminating nonsignificant pathways (51).

Because of the longitudinal nature of this study, all men-
tions of a predictive relationship between the study vari-
ables refer to a variable at one time point predicting a
variable at a later time point.

RESULTS

Attrition Analysis
An attrition analysis comparing participants in the study
with those who dropped out after Time 1 in terms of depres-
sion, anxiety, sensory and affective pain, pain-related dis-
ability, sex, pain duration, and education showed no
statistically significant differences. The groups differed in
terms of age: those who participated in the second wave
were older than those who did not (means = 54.9 and
54.6, respectively; t(df = 426) = 6.35, p = .013).

Preliminary Analyses
Mean, SDs, and range of the manifest variables are pre-
sented in Table 1. Zero-order correlations between the man-
ifest variables and relevant demographic variables are
presented in Table 2 and in Table S1 (Supplemental Digital
Content 1, http://links.lww.com/PSYMED/A189). The var-
iables presented high stability effects throughout the four
time points (r values ranging from 0.44 to 0.83). Depression
and anxiety were very highly correlated across time points,
April 2015
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TABLE 2. Zero-Order Correlations Between the Manifest and Demographic Study Variables at Time 1 (n = 428)

Variable 1 2 3 4 5 6 7 8 9

1 Sex 1.00

2 Age 0.18** 1.00

3 P-duration 0.02 0.19** 1.00

4 Education −0.06 −0.14** −0.07 1.00

5 T1CES-D 0.12* −0.07 0.05 −0.24** 1.00

6 T1STAI 0.13* −0.01 0.06 −0.19** 0.85** 1.00

7 T1A-MPQ 0.17** 0.06 0.05 −0.29** 0.56** 0.52** 1.00

8 T1S-MPQ 0.14** −0.02 0.12* −0.22** 0.41** 0.34** 0.64** 1.00

9 T1PDI 0.07 0.02 0.02 −0.23** 0.58** 0.49** 0.52** 0.47** 1.00

P-duration = pain duration; T1 = Time 1; CES-D = Center for Epidemiological Studies–Depression Scale; STAI = State Anxiety Inventory;
A-MPQ = Affective subscale of Short-FormMcGill Pain Questionnaire; S-MPQ = Sensory subscale of Short-FormMcGill Pain Questionnaire; PDI = Pain
Disability Index.

* p < .05, ** p < .01.
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supporting our decision to treat the two syndromes as man-
ifest indicators of a single latent factor. Affective pain and
sensory pain were moderately correlated with depression
and anxiety and pain-related disability. Education was sig-
nificantly negatively correlated with all the manifest vari-
ables at all four time points. Women demonstrated higher
levels of depression, anxiety, and pain in almost all time
points. There was no difference between men and women
in the level of pain-related disability.

Turk and Okifuji (52) recommended the use of the cutoff
of 19 on the CES-D for significant depressive symptoms in
ICP. In our sample, 66% were above this cutoff at Time 1,
69% at Time 2, 66% at Time 3, and 68% at Time 4. Geisser
and colleagues (40) recommend the use of the cutoff of 27.
In our sample, 50% were above this cutoff at Time 1, 47%
at Time 2, 51% at Time 3, and 51% at Time 4.

A cutoff of 39 to 40 has been suggested for the state
STAI to detect clinically significant symptoms of anxiety
in the general population (53). In our sample, 69% were
above this cutoff at Time 1, 68% at Time 2, 75% at Time
3, and 73% at Time 4. To the best of our knowledge, there
is no recommended cutoff for chronic pain populations.

A large percent of the sample was above both the cutoff
of 27 for depression and the cutoff of 39 for anxiety. At
Time 1 and Time 2, 45% of the sample scored above both
of these cutoffs, 47% at Time 3, and 48% at Time 4. These
findings provide additional support for our treatment of
depression and anxiety as a manifest indicator of a single
latent factor.

SEM Analysis—Two-Wave Model
The two-wave model created by averaging Waves 2 to 4
into one wave evinced an adequate fit (χ2 = 122.53, df =
39, p < .001; NNFI = 0.97, CFI = 0.98, RMSEA = 0.07).
Omitting nonsignificant parameters, we have arrived at
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the most parsimonious model, which also evinced an ade-
quate fit (χ2 = 128.05, df = 43, p < .001; NNFI = 0.97, CFI =
0.98, RMSEA = 0.07). As shown in Figure 1, statistically
significant cross-lagged effects demonstrated the longitudi-
nal effect of latent depression/anxiety on both latent pain
and latent pain-related disability; Time 1 depression/
anxiety predicted Time 2-4 pain (b = 0.11, standard error
[SE] = 0.03, β = .27, CR = 3.90, p < .001), and
depression/anxiety predicted Time 2-4 pain-related disabil-
ity (b = 0.06, SE = 0.01, β = .38, CR = 6.16, p < .001). No
other statistically significant cross-lagged effects were
found in this model. Specifically, neither pain (β = .10,
p = .126) nor pain-related disability (β = −.01, p = .790) pre-
dicted depression/anxiety.

Of particular interest are the standardized values of the
cross-lagged coefficients (β values) representing the frac-
tion of an SD change in the outcome variable produced
by a 1-SD change in the predictor variable. Because these
are standardized estimates, their magnitude might be com-
pared with the magnitude found in other studies assessing
similar cross-lagged associations (35) and in cross-lagged
studies involving depression (54). The magnitude of the
obtained estimates might be situated within Cohen's guide-
lines for standardized associations (correlations) found in
social sciences. Cohen suggests that r = 0.1-0.23 pertains
to small effect sizes, r = 0.24-0.36 pertains to medium effect
sizes, and r = 0.37 or larger pertains to large effect sizes.
Our standardized confidents fall within Cohen's large effect
category (55,56).

Synchronous associations in Time 1 were high
(depression/anxiety-pain: r = 0.64; depression/anxiety–
pain-related disability: r = 0.62; pain–pain-related disability:
r = 0.63), as well as in the collapsed Time 2 (depression/
anxiety-pain: r = 0.51; depression/anxiety–pain-related dis-
ability: r = 0.58; pain–pain-related disability: r =
April 2015



FIGURE 1. Two-wave structure equation model of the most parsimonious model of the relationship between latent depression/anxiety,
pain, and pain-related disability using standardized parameters. * p < .05, ** p < .01, *** p < .001.
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0.60). In addition, high stability effects were found for
depression/anxiety (b = 0.77, SE = 0.04, β = .81, CR =
19.34, p < .001), pain (b = 0.52, SE = 0.07, β = .52,
CR = 7.39, p < .001), and pain-related disability (b =
0.38, SE = 0.05, β = .44, CR = 3.90, p < .001).

Four-Wave Model
The cross-lagged model evinced an adequate fit (χ2 =
421.38, df = 177, p < .001; NNFI = 0.93, CFI = 0.96,
RMSEA = 0.06). Omitting nonsignificant parameters,
we have arrived at the most parsimonious mode (see
Figure S1, Supplemental Digital Content 2, http://
links.lww.com/PSYMED/A190), which also evinced
an adequate fit (χ2 = 488.65, df = 211, p < .001; NNFI =
0.92, CFI = 0.95, RMSEA = 0.06).

Similar to the two-wave model, depression/anxiety pre-
dicted pain between the Time 1 and Time 2 period (b =
0.07, SE = 0.02, β = .31, CR = 4.10, p < .001), Time 2
and Time 3 period (b = 0.05, SE = 0.02, β = .19, CR =
2.20, p = .28), and Time 2 and Time 4 period (b = 0.05,
SE = 0.02, β = .21, CR = 2.26, p = .24). Depression/
Anxiety also predicted pain-related disability between the
Time 1 and Time 2 period (b = 0.05, SE = 0.01, β = .32,
CR = 4.74, p < .001). A reciprocal relationship was found
between pain and pain-related disability; pain predicts
pain-related disability during the Time 1 and Time 2 period
(b = 0.16, SE = 0.06, β = .21, CR = 2.75, p = .006) and the
Time 2 and Time 3 period (b = 0.13, SE = 0.04, β = .21,
CR = 2.80, p = .005). Pain-related disability predicted pain
between the Time 3 and Time 4 period (b = 0.43, SE = 0.18,
β = .26, CR = 2.45, p = .014) and Time 2 and Time 4 period
(b = −0.45, SE = 0.18, β = −.30, CR = −2.51, p = .012). Im-
portantly, the correlations between pain and pain-related
disability are in the positive direction. This implies that this
negative value of the β coefficient is due to a statistical sup-
pression effect (57).
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Multigroup SEM analyses testing the moderating role of
sex in the aforementioned associations yielded null findings.

Unique Effects of Anxiety and Depression
In both models, we examined whether depression and anx-
iety exert unique effects on pain over and above the afore-
mentioned effect of latent depression/anxiety on pain and
pain-related disability. This was done by specifying unidi-
rectional parameters leading from the unique variances of
CES-D depression and STAI anxiety on subsequent latent
pain and pain-related disability variables at each time point
when the latent depression/anxiety variable was shown to
be predictive. No unique effects of depression and anxiety
were found.
DISCUSSION
In this sample of ICPs treated at specialty pain clinics, de-
pression and anxiety were highly prevalent, with more than
half reporting significant symptoms of depression and anx-
iety. A latent factor combining symptoms of depression and
anxiety prospectively predicted levels of pain and pain-
related disability. Conversely, neither pain nor pain-related
disability predicted depression/anxiety.

Most studies examining the longitudinal relationship
between pain, depression, and anxiety are based on the gen-
eral population rather than ICPs. Large community-based
prospective studies found depression to be a risk factor for
developing pain (13–15,58,59) and for the development
of other inflammatory and autonomic medical conditions
such as heart disease and asthma (60). Only few studies
addressed chronic pain populations, and these, similar to
the present study, found depressive symptoms to predict a
worsening in pain over time in individuals with knee osteo-
arthritis (24) and baseline anxiety to predict pain
severity after 12 months in primary care patients with pain
April 2015
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and depression (25). Moreover, even short-term changes in
emotional distress seem to have an effect on pain levels. In a
weekly diary study in women with arthritis, depression and
anxiety predicted pain a week later. Depression was
related to pain through positive affect, whereas anxiety
was related through negative affect, pointing to a possibly
different mechanism effecting pain (26). In the present
study, however, depression and anxiety had no differential
effects on pain and related disability, suggesting that the
determination of the role of unique versus specific effects
of depression and anxiety on pain awaits future research.

A number of mechanisms may explain why depression
and anxiety predicted pain. One possibility can be found
in cognitive mechanisms. The combination of pain and de-
pression, but not the sole presence of pain, was found to be
associated with a negative health cognitive bias (61), lead-
ing patients to be more aware and focused on their pain
and disability. Also, both depression and anxiety bring
about a negative future appraisal in the form of pessimism
and worry, which in turn impedes patients' ability to cope
with pain (62). Linton and Bergbom (63) propose an emo-
tion regulation model in which an inability to regulate neg-
ative emotions causes flare ups in pain and depression
which activates catastrophic worry.

Second, as noted, our results point to the unique effect of
the shared features of depression and anxiety. Comorbidity
of anxiety and depression is highly prevalent in the general
population (33), among ICPs (10,34) as well as in our study
population. This anxious-depressive state has been recently
conceptualized as a form of chronic inflammation (64),
which may cause an increase in chronic pain, with itself
considered to be an inflammation-based physical condition
(65,66). Importantly, the issue of the role of inflammation in
pain has yet to be resolved (67–70). Correspondingly, from
the neurobiological perspective, depression, anxiety, and
pain share common cortical regions, neurobiological net-
works, and neurochemical compounds such as serotonin
and neuroadrenalin (71–73). Elevated depression or anxiety
was found to cause changes in these common networks
effecting the modulation of pain and may increase sensitiv-
ity to pain (74,75). In addition, the physiological reaction to
anxiety may cause a reduced threshold to pain (76,77). This
is further supported by evidence that individuals with
mixed anxious-depressive symptoms who may not qualify
for diagnosis of either of the conditions alone tend to have
many unexplained somatic medical symptoms (78).

An additional possibility can be found in the process of
somatization, the expression of emotional distress through
physical symptoms (79). Individuals with a high tendency
for somatization were found to be at higher risk for devel-
oping chronic widespread pain (80,81). It is possible that
the positive relationship between depression/anxiety and
pain was mediated by a number of factors including a gen-
eral somaticizing tendency.
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Finally, the specific characteristics of our sample might
contribute to the results. Contrary to our results, there are
many studies that show that pain contributes to the develop-
ment of emotional distress (9,12,16) and others that point to
a reciprocal relationship (17–21,27). The relationship
between pain, depression, and anxiety may change
throughout the life span (16,21,82) and may be affected
by pain duration. ICPs treated at specialty pain clinics
may differ from those treated by general practitioners or
those who do not seek treatment. The present study focused
on individuals treated at pain clinics who, on average, expe-
rienced pain for prolonged periods. In the initial stages of
their pain episode, pain might be more likely to increase
emotional distress and not vice versa because of the suffer-
ing, physical impairment, and disability brought on by pain
(83). However, when pain continues and is treatment resis-
tant, emotional distress becomes more prominent in its
influence on pain through a psychological reaction to
increased physical impairment and diminished social func-
tioning (84).

Notably, not all ICPs have depression or anxiety. This
raises the question of factors that contribute to vulnerability
in the population and factors that may mediate this relation-
ship. Cognitive coping styles such as catastrophizing have a
profound effect on pain, distress, and disability (85,86), and
there is evidence that personality traits (87) and adult
attachment styles (88) are involved in adaptation to pain.
These factors were not the focus of this study but will be
addressed in future research.

An additional finding was that depression/anxiety pre-
dicted subsequent pain-related disability. This is consistent
with a number of studies finding a similar pattern
(24,31,32), because emotional distress may impair patients'
motivation to participate in rehabilitation and adhere to
treatments, which demand energy and resources (89).

Our four-wave model demonstrated a reciprocal rela-
tionship between pain and pain-related disability. This rela-
tionship is more complex than would be intuitively
imagined. Studies show that although there is a significant
correlation between the two, it is usually small and influ-
enced by other psychosocial factors (90,91). It is believed
that high levels of pain can result in fear of movement,
which, according to the Fear-Avoidance Model (92), is part
of the negative cycle causing significant disability and
preventing recovery, in turn causing more pain. As seen in
both study models, a significant relationship was not pres-
ent in all time points, possibly because the relationship
between pain and disability may change across diagnoses
(93) and be mediated by different variables not assessed
in this study.

Our study's strengths include a longitudinal design with
a large sample size, enabling adequate statistical power
and the ability to examine the bidirectional relationship.
In addition, both depression and anxiety were measured,
April 2015
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allowing to test their specific and combined roles. More-
over, this is one of the few studies to explore these relation-
ships through a longitudinal design in a population of ICPs
rather than in the general population.

The study's limitations include our exclusive reliance on
self-report measures, which, although reliable and valid, are
susceptible to response bias and may inflate shared method
variance. Also, measurement of depression and anxiety was
done by symptom severity and not by specific diagnostic
criteria. That said, a study assessing psychiatric pathologies
in ICPs using the Structured Clinical Interview for the Di-
agnostic and Statistical Manual of Mental Disorders found
similar results (94). Furthermore, the high attrition rate
might have prevented the detection of additional effects.
Importantly, however, there was no difference found
between participants who dropped out of the study and
those who remained, on any of the study variables, and
the collapsed two-wave model showed the same pattern
of results. Another caveat pertains to causality. Despite
the study's longitudinal design, causal inference should still
be made with great caution given the nonexperimental na-
ture of the study. Finally, our focus on adults who experi-
ence chronic pain and are treated at pain specialty clinics
limits generalization of our findings to other populations.

To conclude, the obtained effect of depression/anxiety
on pain and related disability in ICPs treated at specialty
pain clinics contributes to the understanding of the complex
link between mood, pain, and disability and can serve as the
basis for psychological and pharmacological interventions
addressing affective symptoms in chronic pain.

This report is based, in part, on Sheera F. Lerman's doc-
toral and postdoctoral work, supervised by Golan Shahar.
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