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Abstract: Fatigue is a multidimensional construct that has significant implications for physical func-

tion in chronic noncancer pain populations but remains relatively understudied. The current study

characterized the independent contributions of self-reported ratings of pain intensity, sleep distur-

bance, depression, and fatigue to ratings of physical function and pain-related interference in a

diverse sample of treatment-seeking individuals with chronic pain. These relationships were exam-

ined as a path modeling analysis of self-report scores obtained from 2,487 individuals with chronic

pain from a tertiary care outpatient pain clinic. Our analyses revealed unique relationships of pain

intensity, sleep disturbance, and depression with self-reported fatigue. Further, fatigue scores ac-

counted for significant proportions of the relationships of both pain intensity and depression with

physical function and pain-related interference and accounted for the entirety of the unique statisti-

cal relationship between sleep disturbance and both physical function and pain-related interference.

Fatigue is a complex construct with relationships to both physical and psychological factors that has

significant implications for physical functioning in chronic noncancer pain. The current results iden-

tify potential targets for future treatment of fatigue in chronic pain and may provide directions for

future clinical and theoretical research in the area of chronic noncancer pain.

Perspective: Fatigue is an important physical and psychological variable that factors prominently in

the deleterious consequences of pain intensity, sleep disturbance, and depression for physical

function in chronic noncancer pain.
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C
hronic pain contributes significantly to physical
dysfunction, which increases health care costs in
the United States through decreased work

productivity and higher health care utilization.20 On an
individual level, pain demonstrates deleterious effects
on physical functioning through several mechanisms,
including pain intensity,21 sleep problems,31 and depres-

sion.27 Another key mechanism is fatigue, which
commonly accompanies pain but has a multifactorial eti-
ology, including pain intensity, inflammatory processes,
and psychological factors. Fatigue has been defined as
an overwhelming and persistent feeling of exhaustion
that interferes with one’s ability to function.10 Fatigue
contributes to physical dysfunction in chronic illness39

and chronic pain populations7,33 but remains a
relatively poorly understood construct.

Fatigue in Chronic Noncancer Pain
To date, scientific inquiry has primarily examined

fatigue in specific chronic medical and neurologic popu-
lations, such as patients with cancer,24 human immuno-
deficiency virus,16 and multiple sclerosis.42 However, a
significant comorbidity between chronic noncancer
pain conditions and fatigue has been noted.12,17,37

Fatigue is a significant complaint in individuals with
rheumatoid arthritis,41 osteoarthritis,33 fibromyalgia,29

Received July 10, 2014; Revised December 13, 2014; Accepted December
16, 2014.
The authors received funding from the National Institutes of Health (NIH
HHSN 271201200728P) as well as the Redlich Pain Endowment.
The authors have no financial conflicts of interest to disclose.
Supplementary data accompanying this article are available online at
www.jpain.org and www.sciencedirect.com.
Address reprint requests to John A. Sturgeon, PhD, Stanford University
School of Medicine, Department of Anesthesiology, Perioperative and
Pain Medicine, Stanford Systems Neuroscience and Pain Laboratory,
1070 Arastradero, Suite 200, MC 5596, Palo Alto, CA 94304. E-mail:
jasturge@stanford.edu

1526-5900/$36.00

ª 2015 by the American Pain Society

http://dx.doi.org/10.1016/j.jpain.2014.12.004

291

The Journal of Pain, Vol 16, No 3 (March), 2015: pp 291-298
Available online at www.jpain.org and www.sciencedirect.com

Delta:291_given name
Delta:291_surname
Delta:291_given name
Delta:291_surname
http://www.jpain.org
http://www.sciencedirect.com
mailto:jasturge@stanford.edu
http://dx.doi.org/10.1016/j.jpain.2014.12.004
http://www.jpain.org
http://www.sciencedirect.com


chronic low back pain,17 and chronic abdominal pain,8

and complaints of fatigue predict poorer physical func-
tioning in these conditions.29,33 Despite its implications
for functioning, however, fatigue has remained
relatively understudied and may not be thoroughly
considered in the context of chronic pain treatment
outside of certain pain disorders. Some of the difficulty
in the use of fatigue as a clinical target may stem from
its multifactorial nature.

Contributors to Fatigue in Chronic
Noncancer Pain
Fatigue has been defined as a multidimensional

construct, composed of both physical and psychological
factors.45 In chronic pain, a positive relationship between
pain intensity and fatigue has been reported,50 though
this findinghas not been replicated in all studies.37 Psycho-
logical factorsalsocontributeto fatigue in chronicpain.An
indirect effect of pain on fatigue has been noted through
sleep disruption.18 Similarly, there is a notable relationship
betweendepressionandfatigue inchronicpain.Reportsof
low energy or significant fatigue are a diagnostic criterion
for depression,2 and elevated rates of depression have
been consistently reported across a variety of pain popula-
tions.32 Further, longitudinal studies have identified a
reciprocal relationship between depression and fatigue,
such that individuals with increased fatigue appear to be
at increased risk of developing a future major depressive
episode.1 Similarly, individuals with depression are more
likely to report significant fatigue in the future.44 Further,
there may be significant sex-based differences in experi-
ence of pain,23,47 depression,43,47 and fatigue4 because of
biological or psychosocial differences, further highlighting
the complexity of fatigue in chronic pain.

Study Hypotheses
Given that fatigue, pain, sleep disturbance, and

depression have disruptive, but potentially overlapping,
influences on physical functioning,21 it is important
to examinewhether these variables have unique implica-
tions for physical functioning. The current study utilized
data from the Collaborative Health Outcomes
Information Registry (CHOIR), using a set of open-
source tools for assessing patient-reported health status
(Patient Reported Outcome Measurement Information
System [PROMIS]).10 The CHOIR, derived from a larger,
comprehensive study known as the Stanford-NIH Open
Source Health Registry, collects longitudinal data using
set measures (including PROMIS) that are collected at
initial clinic visits and at fixed intervals thereafter, as
well as follow-up appointments. Data from the CHOIR
were used to assess fatigue, depression, sleep distur-
bance, physical function, and pain-related interference
in a diverse sample of individuals with chronic pain con-
ditions. We expected that pain intensity, sleep distur-
bance, and depression would independently contribute
to severity of fatigue. Further, consistent with previous
studies, we expected that fatigue would account for a
significant degree of the relationships of pain intensity,

sleep interference, and depression with ratings of pain-
related interference and physical function.

Methods
All procedures were approved by the institutional

review board at the Stanford University School of Medi-
cine, and all patients provided informed consent prior to
completing any measures from the data registry.

Participants
Datawere collected from2,487patientswhopresented

for initial medical evaluations between September 2012
and May 2014 at the Stanford Pain Management Center,
a large, tertiary care pain clinic. The samplewas 62.6% fe-
male (n=1,556). Thepredominant ethnicity in the current
samplewaswhite (63.2%of theoverall sample), followed
by Asian (7.2%), African American (3.4%), Native Hawai-
ian or Pacific Islander (.7%), and American Indian or
Alaska Native (.4%). Nearly one-fifth of the sample
(19.7%) reported an ethnicity of ‘‘Other,’’ and 5.4% of
the sample did not endorse an ethnicity. Median educa-
tion in thepatient samplewas a completedassociate’s de-
gree or equivalent occupational or technical program
certification. Mean age in the current sample was
49.7 years (range = 18–93 years). Regarding pain diagno-
ses, the largest proportion of patients were referred to
the pain clinic for thoracolumbar pain (20.7%of the sam-
ple), followed by other musculoskeletal pain (11.5%), fi-
bromyalgia and/or myofascial pain (8.8%), orofacial
pain (7.8%), nerve pain (7.2%), neck pain (7.0%), abdom-
inal pain (4.1%), and pelvic pain (4.1%). A full list of pain
diagnoses for the current sample can be found in
SupplementaryAppendix 1. At the timeof the initial visit,
1,791 patients (92.1%of the sample) carried a single pain
diagnosis, 183 patients (7.4% of the sample) had 2 pain
diagnoses, 11 patients (.4% of the sample) had 3 pain di-
agnoses, and 2patients (.1%of the sample) carried 4 pain
diagnoses. Pain diagnosis information was unavailable
for 500 patients in the current sample.

Procedures
At clinic check-in for their initial medical appoint-

ments, patients were provided a tablet computer that
allowed them to complete a series of questionnaires.
PROMIS measures were administered using a computer-
ized adaptive testing (CAT) approach9,22; rather than
assessing a set number of items per subscale, the CAT
approach identifies the optimal items within each
domain based on prior responses from the respondent.
CAT assessments are considered superior to traditional
standard scale assessments because of the smaller
number of items needed for effective assessment of
each construct, as well as increased reliability of
measurement.28 The CHOIR includes CAT versions of
the PROMIS measures adapted with an in-house algo-
rithm (SNAPL-CAT). SNAPL-CAT was implemented using
the same CAT algorithm as the one used by the North-
western University Assessment Center, which has pro-
vided open access to PROMIS instruments.22
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