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Abstract BACKGROUND CONTEXT: Psychosocial risk factors may predispose to progression of back
and neck pain to chronic pain or disability. Resilience (the ability to recover from stress) and pain
self-efficacy (confidence that one can perform daily activities despite pain) are important psycho-
metric properties shown to affect health and illness.

PURPOSE: To examine the relationships among resilience, pain self-efficacy, and disability in
spine patients.

DESIGN/SETTING: Prospective, single-center orthopedic spine clinic.

PATIENT SAMPLE: One hundred and ninety five patients in a tertiary spine practice recruited
between December 2016 and March 2017.

OUTCOME MEASURES: Self-reported measures: Brief Resilience Scale (BRS), Pain Self-Effi-
cacy Questionnaire 2 (PSEQ-2) Short Form, Neck Disability Index (NDI), and Oswestry Disability
Index (ODI).

METHODS: A prospective study was conducted of new patients visiting an orthopedic spine clinic
complaining of neck pain or low back pain, with or without radiculopathy. Enrolled patients com-
pleted a survey of demographic information, the six-question BRS, the two-question PSEQ-2 Short
Form, and NDI or ODI for neck or back pain, respectively. The relationship between BRS and NDI or
ODI was examined, and the relationship between PSEQ-2 and NDI or ODI was also examined.
RESULTS: A total of 195 patients were evaluated. After excluding those with incomplete NDI or
ODJ, 180 patients were included in the analysis (46.1% men [83/180]; mean age 53 [standard deviation:
17] years). 139 (77.2%) subjects complained of low back pain and 41 (22.8%) subjects complained of
neck pain. BRS was strongly negatively correlated with NDI (r=—0.61, p<.0001) and moderately
negatively correlated with ODI (r = —0.34, p<.0001). PSEQ-2 was strongly negatively correlated with
NDI (r=—0.69, p<.0001) and strongly negatively correlated with ODI (r = —0.62, p<.0001). BRS
was moderately positively correlated with PSEQ-2 (r= 0.36, p<.0001). For the low back pain cohort,
the correlation between PSEQ-2 and ODI was significantly greater than the correlation between BRS
and ODI (p = .0003); this difference was not noted in the neck pain cohort (p = .34).
CONCLUSIONS: Low resilience and low pain self-efficacy are both independently associated
with greater functional disability in neck and low back pain patients. Spine surgeons may find it
useful to incorporate the BRS and PSEQ-2 into preoperative assessment. Future studies should
examine the utility of these simple validated questionnaires in predicting response to treatments,
including surgical intervention. ~© 2018 Elsevier Inc. All rights reserved.
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Introduction

There are well-established psychosocial risk factors for
the development and progression of low back and neck
pain [1—10]. Resilience is defined as the “ability to bounce
back or recover from stress” and has been shown to affect
health and illness [11]. Whereas studies on the effect of
resilience on musculoskeletal health are limited, resilience
has been associated with greater pain acceptance and active
coping strategies in patients with chronic spinal pain [12],
and has been shown to be a predictor of postoperative out-
comes after total shoulder arthroplasty [11].

Pain self-efficacy, like resilience, is an important factor
that influences patients’ reaction to pain. Pain self-efficacy
is defined as “the attitudes and beliefs that people with
chronic pain hold to carry out certain daily activities, even
in the presence of pain” [13]. Pain self-efficacy has been
shown to be an independent predictor of poor recovery 6
months after initial consultation for low back pain [14]. In
patients with chronic low back pain, it has been shown to
be associated with pain and disability and to be a mediator
in the relationship between pain and disability [13].

Although resilience and pain self-efficacy are known to
be related to pain perception and outcome, little is known
regarding the relationship between these factors and spine-
specific patient-reported outcomes. In this investigation, we
hypothesized that resilience and pain self-efficacy would be
significantly correlated with the Oswestry Disability Index
(ODI) and Neck Disability Index (NDI) in patients present-
ing to the spine surgeon clinic.

Material and methods

A prospective study was conducted of new patients
visiting a tertiary orthopedic spine clinic complaining of
either neck pain (farm pain) or lower back pain (£leg
pain). Patients were recruited between December 2016
and March 2017 in convenience series. Patients agreeing
to participate were considered eligible and enrolled in
the study. Subjects were asked to complete a question-
naire consisting of demographic information, self-
reported medical history, the Brief Resilience Scale
(BRS), the Pain Self-Efficacy Questionnaire 2 (PSEQ-2),
and NDI or ODI depending on whether they complained
of neck or lower back pain, respectively. Data were col-
lected using REDCap (Vanderbilt University, Nashville,
TN, USA). Institutional review board approval was
obtained from the affiliated hospital for this study. No
funding was obtained for this study.

Outcome variables

Resilience

The BRS was used for this investigation, and consists
of six items that are each answered on a five-point Likert
scale. The BRS has been shown to have good internal
consistency, reliability, and validity with respect to

1. Itend to bounce back quickly after hard times (circle one).
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2. Ihave a hard time making it through stressful events (circle one).
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3. It does not take me long to recover from a stressful event (circle one).
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4. Itis hard for me to snap back when something bad happens (circle one).
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5. I usually come through difficult times with little trouble (circle one).
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6. Itend to take a long time to get over set-backs in my life (circle one).
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Fig. 1. Brief Resilience Scale (BRS).

health [15] (Fig. 1). The BRS is scored by converting the
five-point Likert scale into a five-point numerical scale
ranging from 1 to 5 (numerical scale shown for clarity).
Items 1, 3, and 5 are positively worded, and items 2, 4,
and 6 are negatively worded; therefore, the three nega-
tively worded items are reverse coded (eg, a four would
become a two) as shown in Fig. 1. The mean of the six
questions is then calculated. The final BRS score ranges
from 1 to 5, with a greater score representing greater
resilience [15].

Pain self-efficacy

The PSEQ was developed in patients with low back pain
and is the most widely studied measure of pain self-effi-
cacy. The PSEQ has since been validated in multiple clini-
cal populations and translated into numerous languages
[13]. The questionnaire consists of 10 items that are each
answered on a 0—6 numerical scale [16]. The PSEQ-2 is a
short form version that consists of items 8 and 9 from the
original PSEQ, and was developed and validated in a popu-
lation of upper extremity orthopedic patients [17,18]
(Fig. 2). The form is scored by summing together the score
for each individual item. Therefore, the final PSEQ-2 score
ranges from O to 12, with a higher score representing
greater pain self-efficacy [17].

Functional disability

The ODI and NDI were used to measure disability in low
back and neck pain patients, respectively. Each form con-
sists of 10 items that are answered on a six-point Likert
scale. Scoring is done by converting the six-point Likert
scale into a numerical scale ranging from O to 5. The score
for each item is then summed together, and the percentage
of total possible points is calculated. Therefore, scores
range from 0% to 100% disability [19,20].
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I can still accomplish most of my goals in life, despite the pain.

0 1 2 3 4 5 6
Not at all Completely
Confident Confident

I can live a normal lifestyle, despite the pain.
0 1 2 3 4 5 6

Not at all
Confident

Completely
Confident

Fig. 2. Pain Self-Efficacy Questionnaire (PSEQ-2) Short Form.

Statistical analysis

For data analyses, questionnaires with greater than one
missing response were excluded from that part of the analy-
sis. NDI or ODI questionnaires with only one missing
response were included, and the score was calculated as a
percentage of total possible points ignoring the missing
question. For BRS and PSEQ-2, there were no question-
naires with only one missing response in the analyzed data.
Pearson correlation coefficients (r) with p values were cal-
culated between resilience and disability, between pain
self-efficacy and disability, and between resilience and pain
self-efficacy. Pearson correlation coefficients were consid-
ered meaningful if statistically significant and interpreted
as noted in Table 1.

The neck and low back pain patients were analyzed as
separate cohorts for disability, but were analyzed as a
combined cohort for correlations involving baseline charac-
teristics (age and body mass index [BMI]) and for the corre-
lation between BRS and PSEQ-2 scores.

The total sample size required to determine whether the
correlation coefficient significantly differs from zero was
calculated using the method described by Hulley et al. [22].
Using the parameters o =0.05, $=0.20, and expected
r=0.20, it was calculated that a total sample size of 194
subjects would be needed.

Fisher’s r-to-z transformation was then used to test for
significant difference between dependent correlation coeffi-
cients within the neck cohort and low back pain cohort.
Specifically, the correlation coefficient between BRS and
ODI was compared with the correlation coefficient between
PSEQ-2 and ODI for the low back pain cohort. The correla-
tion coefficient between BRS and NDI was compared with
the correlation coefficient between PSEQ-2 and NDI for

Table 1
Pearson correlation coefficient interpretation

Table 2
Correlation analysis for resilience, pain self-efficacy, and disability

n Pearson correlation  p value
(# of patients)  coefficient (r)

BRS NDI 41 —0.61* <.0001
oDI 139 —0.34% <.0001
Age 175 0.13 .09
BMI 175 0.12 10

PSEQ-2 NDI 40 —0.69* <.0001
oDI 137 —0.62% <.0001
Age 172 0.04 62
BMI 172 0.20 01

BRS PSEQ-2 177 0.36* <.0001

BRS, Brief Resilience Scale; BMI, body mass index; NDI, Neck Dis-
ability Index; ODI, Oswestry Disability Index; PSEQ-2, Pain Self-Efficacy
Questionnaire 2.

* pvalue<.0001.

the neck pain cohort. Each of these comparisons tested the
hypothesis of whether the BRS or the PSEQ-2 was more
strongly correlated with disability (ODI or NDI for low
back pain or neck pain, respectively).

Statistical analysis was conducted using Microsoft Excel
(Microsoft Corporation, Redmond, WA, USA) with the
Data Analysis Toolpak and the Quantpsy statistical web
utility available on line [23]. For statistical analyses, tests
were two-tailed, p<.05 was defined as statistically signifi-
cant, and Bonferroni correction was used to correct the
p value for each set of hypotheses. After Bonferroni correc-
tion, p<.006 was considered significant for the first set of
Pearson correlation coefficients (Table 2), and p<.025 was
considered significant for the post-r-to-z transformation
analysis (Table 3).

Results

A total of 195 patients were evaluated. After excluding
those with incomplete NDI or ODI, 180 patients were
included in the analysis (Fig. 3). Of this sample (n = 180),
46.1% (83/180) were men and mean (standard deviation)
age was 53 (17) years old. A total of 77.2% (139/180) of
patients presented with a primary complaint of low back
pain and 22.8% (41/180) of patients presented with a pri-
mary complaint of neck pain.

BRS was strongly negatively correlated with NDI
(r=-0.61, p<.0001) and moderately negatively correlated

Magnitude of correlation
coefficient (r)

Interpretation™ of
correlation coefficient (r)

<0.10 No relationship
0.10-0.30 Weak relationship
0.30—0.50 Moderate relationship
>0.50 Strong relationship

* Adapted from Cohen [21].

Table 3
Post-Fisher’s r-to-z transformation correlation analysis
Correlation Coefficient () p value
BRSIODI —0.32 .0003
PSEQ-2I0DI —0.62
BRSINDI —0.58 34
PSEQ-2INDI —0.69

BRS, Brief Resilience Scale; NDI, Neck Disability Index; ODI, Oswes-
try Disability Index; PSEQ-2, Pain Self-Efficacy Questionnaire 2.
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Enrolled in study

(n=195)
I
[ ]
Complete Incomplete
NDI/ODI (n=180) NDI/ODI (n=15)
|
[ I ]
Incomplete Complete PSEQ-2 Complete BRS
PSEQ-2 (n=3) (n=177) (n=180)
NDI (n=40) F  NDI (n=41)
< ODI (n=137) < ODI (n=139)

Fig. 3. Flow diagram for subject enrollment and analysis.

with ODI (r=—0.34, p<.0001) for patients with neck and
low back pain, respectively (Table 2).

PSEQ-2 was strongly negatively correlated with NDI
(r=-0.69, p<.0001) and strongly negatively correlated
with ODI (r=—0.62, p<.0001) for patients with neck and
low back pain, respectively.

BRS was moderately positively correlated with PSEQ-2
(r=0.36, p<.0001) for the neck and low back pain com-
bined cohort.

BRS was not significantly correlated with age (r=0.13,
p=-.09) or BMI (r=0.12, p=.10) for the neck and low
back pain combined cohort.

PSEQ-2 was not significantly correlated with age
(r=0.04, p=.62) or BMI (r=0.20, p=.01) for the neck
and low back pain combined cohort.

For the low back pain cohort, the correlation between
PSEQ-2 and ODI was significantly greater than the correla-
tion between BRS and ODI (p =.0003); this difference was
not noted in the neck pain cohort (p = .34; Table 3).

Discussion

This prospective study sought to assess the relation-
ship among resilience, pain self-efficacy, and disability
in neck and low back pain patients presenting to a ter-
tiary orthopedic spine clinic. As was hypothesized, low
resilience and low pain self-efficacy are each indepen-
dently associated with greater functional disability in
neck and back pain patients. Neither resilience nor pain
self-efficacy were found to be associated with age or
BMI, suggesting that the relationship of the BRS and
PSEQ-2 with disability was independent of these baseline
characteristics. Additionally, in low back pain patients,
the correlation between PSEQ-2 and ODI was signifi-
cantly greater than the correlation between BRS and

ODI, suggesting that the simple two-question PSEQ-2 is
more strongly associated with disability than the BRS in
this population. Overall, these findings confirm that resil-
ience and pain self-efficacy are significantly associated
with disability in patients with spinal pain, and suggest
that the BRS and PSEQ-2, both short self-reported tools,
may be useful in predicting disability in patients. More-
over, this study serves as a pilot for future prospective
studies examining resilience and pain self-efficacy as
predictors of outcomes after spine surgery.

The findings of this study suggest that resilience and
pain self-efficacy are important components of the biopsy-
chosocial model of spinal pain. Collectively, low back,
neck pain, and disability have been associated with depres-
sion, anxiety, somatization, work dissatisfaction, perceived
disability, poor expectations for recovery of function, pain
catastrophizing, fear avoidance beliefs, poor coping strate-
gies, and poor social support [ —9]. Additionally, cognitive
behavioral therapy and mindfulness-based stress reduction
are examples of psychological treatment interventions that
have demonstrated moderate benefit for select patients with
spinal pain [24,25]. Resilience and pain self-efficacy are
similarly important behavioral predictors of spinal disabil-
ity, and improvement in resilience or pain self-efficacy may
lead to improvement in spinal pain or function.

The present study demonstrated that low resilience is
associated with greater disability in neck and low back
pain patients. Resilience has been shown to relate to meas-
ures of quality of life, suicide risk in active-duty military
personnel, and recovery in cancer patients [11]. Greater
resilience has also been associated with lower overall
health care utilization and improved self-rated health [26].
Ramirez-Maestre et al. demonstrated that higher resilience
is associated with higher pain acceptance and active cop-
ing strategies in patients with chronic spinal pain [12].
Jegan et al. found a negative association between resil-
ience and disability in primary care patients with chronic
low back pain, at baseline and at follow-up after 1 year
[27]. The findings presented here demonstrate a similar
cross-sectional relationship between resilience and disabil-
ity in a population of patients presenting to spine surgeons.
However, in a multivariable regression model of disability,
Jegan et al. found that resilience did not predict disability.
The authors also reported that resilience was not associ-
ated with the transition of chronic localized low back pain
to chronic widespread pain [28]. Taken together, these
studies suggest that perhaps resilience has differing effects
on pain and disability in the short- and long term, and this
interplay may vary depending on the specific patient popu-
lation.

Additionally, Tokish et al. report conducting the first
assessment of the relationship between the BRS and out-
comes after surgery [11]. In their study of patients undergo-
ing primary total shoulder arthroplasty, they found that the
BRS was significantly positively correlated with traditional
total shoulder arthroplasty postoperative outcome scores.
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This suggests that greater resilience is predictive of better
surgical outcomes, which may also be true for spinal sur-
gery patients.

Additionally, previous studies of resilience and spinal
pain assessed resilience using the Resilience Scale (25
items) [12] or its short form (11 items) [27,28]. The present
study demonstrates a similar relationship between resil-
ience and disability in spinal pain patients using the simpler
six-item BRS, a notably shorter test that spine surgeons
may find easier to implement in their assessment of
patients.

The present study demonstrated that low pain self-effi-
cacy is associated with greater disability in neck and low
back pain patients. In a study of primary care patients with
low back pain, pain self-efficacy was shown to be inversely
associated with disability at baseline and an important pre-
dictor of disability at 6-month follow-up [14]. Additionally,
Maughan et al. studied the responsiveness (ie, ability to
detect real or important change over time when it has
occurred) of several assessment tools for patients with
chronic low back pain. In the setting of a back class treat-
ment intervention, their analysis suggested that the PSEQ
was more responsive to change than the ODI, Roland Mor-
ris Disability Questionnaire, and Numerical Rating Scale
[29], highlighting the strength of this less popular tool. The
findings of the present study confirm the association of pain
self-efficacy and disability, but also suggest that a short
two-question version of the PSEQ may be an important and
easily implementable tool for spine surgeons to use in their
assessment of patients.

There are several potential limitations to this study.
Whereas 195 patients were initially enrolled, 15 patients
had missing data and thus had to be excluded from the anal-
ysis. It is possible that the data from these missing patients
may have affected the study results. Additionally, the data
analysis examines correlations between the various out-
come measures independently; however, these correlations
do not imply causal relationships. In previous studies, for
example, pain self-efficacy appears to have been studied as
an independent predictor of outcomes, but also as a depen-
dent outcome variable itself, and the correlation analysis
here does not suggest one or the other. Also, multiple short
forms of the PSEQ have been developed utilizing different
two-question or for-question combinations of the original
10-item PSEQ. The specific PSEQ-2 used for this study
was the one developed in an upper extremity orthopedic
population by Bot et al. [17] and validated by Briet et al.
[18]. These authors selected questions 8 and 9 of the origi-
nal PSEQ for the short form after conducting interitem cor-
relation analysis for the entire PSEQ. They demonstrated
this PSEQ-2 to have good internal consistency (Cronbach
o =0.90; original 10-item PSEQ has Cronbach o =0.94)
and strong correlation with the original PSEQ (r=0.76).
Therefore, it was felt that this PSEQ-2 was an appropriate
choice for this study, though it should be noted that other
versions exist [30].

Future studies should aim to follow neck and low back
pain patients longitudinally to determine the impact resil-
ience and pain self-efficacy have on patients over time. It
will be important to assess the relationships between resil-
ience, pain self-efficacy, and disability before and after
spine surgery, potentially focusing on the utility of the BRS
and PSEQ-2 in predicting outcomes after surgery.

Conclusions

In summary, resilience and pain self-efficacy are each
independently inversely associated with disability in
patients with spinal pain. Spine surgeons may find it useful
to incorporate the BRS and PSEQ-2 into preoperative
assessment and management. Future studies may wish to
examine the utility of these tests in predicting response to
treatments, including surgical intervention.

Acknowledgment

No funding was obtained for this study.

References

[1] Chou R. Low back pain. Ann Intern Med 2014;160 ITC6-1. doi:
10.7326/0003-4819-160-11-201406030-01006.

[2] Croft PR, Papageorgiou AC, Ferry S, Thomas E, Jayson MI, Silman
AlJ. Psychologic distress and low back pain. Evidence from a prospec-
tive study in the general population. Spine 1995;20:2731-7.

[3] Skovron ML, Szpalski M, Nordin M, Melot C, Cukier D. Sociocul-
tural factors and back pain. A population-based study in Belgian
adults. Spine 1994;19:129-37.

[4] Currie SR, Wang J. Chronic back pain and major depression in the
general Canadian population. Pain 2004;107:54-60.

[5] Salvetti Mde G, Pimenta CA, Braga PE, Corréa CF. Disability related
to chronic low back pain: prevalence and associated factors. Rev Esc
Enferm U P 2012;46(Spec No):16-23.
Hilfiker R, Bachmann LM, Heitz CA-M, Lorenz T, Joronen H, Klip-
stein A. Value of predictive instruments to determine persisting
restriction of function in patients with subacute non-specific low back
pain. Systematic review. Eur Spine J Off Publ Eur Spine Soc Eur Spi-
nal Deform Soc Eur Sect Cerv Spine Res Soc 2007;16:1755-75. doi:
10.1007/s00586-007-0433-8.

Pincus T, Burton AK, Vogel S, Field AP. A systematic review of psy-

chological factors as predictors of chronicity/disability in prospective

cohorts of low back pain. Spine 2002;27:E109-20.

Carroll LJ, Hogg-Johnson S, van der Velde G, Haldeman S, Holm

LW, Carragee EJ, et al. Course and prognostic factors for neck pain

in the general population: results of the bone and joint decade

2000—2010 task force on neck pain and its associated disorders.

Spine 2008;33:575-82. doi: 10.1097/BRS.0b013e31816445be.

Shahidi B, Curran-Everett D, Maluf KS. Psychosocial, physical, and

neurophysiological risk factors for chronic neck pain: a prospective

inception cohort study. J Pain Off ] Am Pain Soc 2015;16:1288-99.
doi: 10.1016/j.jpain.2015.09.002.

[10] Valenza MC, Valenza G, Gonzilez-Jiménez E, De-la-Llave-Rincon
Al, Arroyo-Morales M, Fernandez-de-Las-Penas C. Alteration in
sleep quality in patients with mechanical insidious neck pain and
whiplash-associated neck pain. Am J Phys Med Rehabil
2012;91:584-91. doi: 10.1097/PHM.0b013e31823c757c.

[11] Tokish JM, Kissenberth MJ, Tolan SJ, Salim TI, Tadlock J, Kellam T,
et al. Resilience correlates with outcomes after total shoulder arthro-
plasty. J Shoulder Elbow Surg 2017;26:752-6. doi: 10.1016/j.
jse.2016.12.070.

[6

—_

[7

—

[8

—_

[9

—


https://doi.org/10.7326/0003-4819-160-11-201406030-01006
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0002
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0002
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0002
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0003
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0003
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0003
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0004
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0004
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0005
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0005
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0005
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0005
https://doi.org/10.1007/s00586-007-0433-8
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0007
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0007
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0007
https://doi.org/10.1097/BRS.0b013e31816445be
https://doi.org/10.1016/j.jpain.2015.09.002
https://doi.org/10.1097/PHM.0b013e31823c757c
https://doi.org/10.1016/j.jse.2016.12.070
https://doi.org/10.1016/j.jse.2016.12.070

S.A. Ahmed et al. / The Spine Journal 19 (2019) 232—237 237

[12] Ramirez-Maestre C, Esteve R, Lopez AE. The path to capacity: resil-
ience and spinal chronic pain. Spine 2012;37:E251-8. doi: 10.1097/
BRS.0b013e31822e93ab.

[13] Chiarotto A, Vanti C, Cedraschi C, Ferrari S, de Lima E, Sa Resende
F, Ostelo RW, et al. Responsiveness and minimal important change
of the Pain Self-Efficacy Questionnaire and short forms in patients
with chronic low back pain. J Pain Off ] Am Pain Soc 2016;17:707—
18. doi: 10.1016/j.jpain.2016.02.012.

[14] Foster NE, Thomas E, Bishop A, Dunn KM, Main CJ. Distinctiveness
of psychological obstacles to recovery in low back pain patients
in primary care. PAIN 2010;148:398-406. doi: 10.1016/j.pain.
2009.11.002.

[15] Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J.
The brief resilience scale: assessing the ability to bounce back. Int J
Behav Med 2008;15:194-200. doi: 10.1080/10705500802222972.

[16] Nicholas MK. The pain self-efficacy questionnaire: taking pain into
account. Eur J Pain Lond Engl 2007;11:153-63. doi: 10.1016/].
ejpain.2005.12.008.

[17] Bot AGJ, Nota SPFT, Ring D. The creation of an abbreviated version
of the PSEQ: the PSEQ-2. Psychosomatics 2014;55:381-5. doi:
10.1016/j.psym.2013.07.007.

[18] Briet JP, Bot AGJ, Hageman MGIJS, Menendez ME, Mudgal CS,
Ring DC. The Pain Self-Efficacy Questionnaire: validation of an
abbreviated two-item questionnaire. Psychosomatics 2014;55:578—
85. doi: 10.1016/j.psym.2014.02.011.

[19] Vernon H, Mior S. The neck disability index: a study of reliability
and validity. J Manipulative Physiol Ther 1991;14:409-15.

[20] Roland M, Fairbank J. The Roland—Morris disability questionnaire
and the oswestry disability questionnaire. Spine 2000;25:3115-24.

[21] Cohen J. Statistical power analysis for the behavioral sciences. Stat.
Power Anal. Behav. Sci., Routledge 2013: 77-81.

[22] Hulley S, Cummings S, Browner W, Grady D, Newman T. Appendix
6C. Total sample size required when using the correlation coefficient

(r). Designing clinical research: an epidemiologic approach. 4th ed..
Lippincott Williams & Wilkins; 2013. p. 79.

[23] Lee IA, Preacher KJ. Calculation for the test of the difference
between two dependent correlations with one variable in common.
2013.

[24] Monticone M, Cedraschi C, Ambrosini E, Rocca B, Fiorentini R,
Restelli M, et al. Cognitive-behavioural treatment for subacute and
chronic neck pain. Cochrane Database Syst Rev 2015:CD010664.
doi: 10.1002/14651858.CD010664.pub?2.

[25] Anheyer D, Haller H, Barth J, Lauche R, Dobos G, Cramer H. Mind-
fulness-based stress reduction for treating low back pain: a systematic
review and meta-analysis. Ann Intern Med 2017;166:799-807. doi:
10.7326/M16-1997.

[26] Ezeamama AE, Elkins J, Simpson C, Smith SL, Allegra JC, Miles TP.
Indicators of resilience and healthcare outcomes: findings from the
2010 health and retirement survey. Qual Life Res Int J Qual Life Asp
Treat Care Rehabil 2016;25:1007-15. doi: 10.1007/s11136-015-
1144-y.

[27] Jegan NRA, Brugger M, Viniol A, Strauch K, Barth J, Baum E, et al.
Psychological risk and protective factors for disability in chronic low
back pain—a longitudinal analysis in primary care. BMC Musculos-
kelet Disord 2017;18. doi: 10.1186/s12891-017-1482-8.

[28] Viniol A, Jegan N, Brugger M, Leonhardt C, Barth J, Baum E, et al.
Even worse-risk factors and protective factors for transition from
chronic localized low back pain to chronic widespread pain in general
practice: a cohort study. Spine 2015;40:E890-9. doi: 10.1097/
BRS.0000000000000980.

[29] Maughan EF, Lewis JS. Outcome measures in chronic low back pain.
Eur Spine J 2010;19:1484-94. doi: 10.1007/s00586-010-1353-6.

[30] Nicholas MK, McGuire BE, Asghari A. A 2-item short form of the
pain self-efficacy questionnaire: development and psychometric
evaluation of PSEQ-2. J Pain 2015;16:153-63. doi: 10.1016/j.
jpain.2014.11.002.


https://doi.org/10.1097/BRS.0b013e31822e93ab
https://doi.org/10.1097/BRS.0b013e31822e93ab
https://doi.org/10.1016/j.jpain.2016.02.012
https://doi.org/10.1016/j.pain.<?A3B2 rr3j?><?A3B2 re3j?>2009.11.002
https://doi.org/10.1016/j.pain.<?A3B2 rr3j?><?A3B2 re3j?>2009.11.002
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1016/j.ejpain.2005.12.008
https://doi.org/10.1016/j.ejpain.2005.12.008
https://doi.org/10.1016/j.psym.2013.07.007
https://doi.org/10.1016/j.psym.2014.02.011
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0019
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0019
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0020
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0020
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0020
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0021
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0021
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0022
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0022
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0022
http://refhub.elsevier.com/S1529-9430(18)30285-7/sbref0022
https://doi.org/10.1002/14651858.CD010664.pub2
https://doi.org/10.7326/M16-1997
https://doi.org/10.1007/s11136-015-1144-y
https://doi.org/10.1007/s11136-015-1144-y
https://doi.org/10.1186/s12891-017-1482-8
https://doi.org/10.1097/BRS.0000000000000980
https://doi.org/10.1097/BRS.0000000000000980
https://doi.org/10.1007/s00586-010-1353-6
https://doi.org/10.1016/j.jpain.2014.11.002
https://doi.org/10.1016/j.jpain.2014.11.002

	The effect of psychosocial measures of resilience and self-efficacy in patients with neck and lower back pain
	Introduction
	Material and methods
	Outcome variables
	Resilience
	Pain self-efficacy
	Functional disability

	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgment
	References


