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Abstract

Objective: To examine the relationships among biological and psychological variables with pain intensity and pain functioning in patients
with the hepatitis C virus (HCV).
Methods: Participants were 49 patients with HCV who completed well-validated assessments of pain intensity and pain functioning.
Participants also completed measures of psychological functioning, and medical records were reviewed.
Results: Thirty-three (67.3%) of 49 participants had a current diagnosis for a pain-related condition. Regression analyses were conducted to
examine variables associated with pain intensity and pain functioning. The psychosocial variables, particularly depression severity, accounted
for an additional 21% of the variance in average pain intensity (P=.002) and 33% of the variance in pain functioning (Pb.001). These results
remained significant even after controlling for demographic characteristics, opioid prescription status and disease-related variables.
Conclusion: These results provide preliminary support for the role of biological and psychological factors in the development and
exacerbation of pain in HCV patients. Future studies should include a more comprehensive assessment of pain-related factors and examine
their associations with additional disease-related and biological variables. Developing a better understanding of the factors associated with
pain in HCV patients will help to inform future interventions for chronic pain in this patient population.
Published by Elsevier Inc.
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1. Introduction

The hepatitis C virus (HCV) is the most common blood-
borne infection and affects approximately 2% of the US
population [1,2]. HCV causes inflammation of the liver that
can be characterized by liver enlargement, fibrosis, cirrhosis,
abnormal liver function and other symptoms. HCV is a
leading cause of liver disease, cirrhosis, hepatocellular
carcinoma and liver transplantation [3].

Pain conditions inHCVpatients are also common. In samples
of patients treated at hepatology clinics, musculoskeletal pain
was present in 50–70% of patients [4,5]. Fibromyalgia is also
common in HCV patients, but prevalence rates vary across
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studies, ranging from 4% to 19% [6]. Arthritis may occur in
up to 30% of patients with HCV [7]. Peripheral neuropathy is
associated with chronic HCV, which is often characterized by
sensory neuropathy of the lower limbs, in approximately 10%
of HCV patients [7].

Several studies among veterans with HCV have found
similarly high rates of pain symptomatology. In a recent
study, Silberbogen et al. [8] examined pain severity in 33
patients presenting to liver clinics at two Veterans Admin-
istration Medical Centers (VAMCs). They found that 82.7%
of participants with HCV also reported pain symptoms.
Furthermore, the duration of pain symptoms was often
chronic, with 65% of participants reporting pain for 1 year or
more. In a recent study of 8224 US veterans with HCV
accessing VAMCs in the Pacific Northwest (Washington,
Oregon, Idaho and Alaska), Whitehead et al. [9] found that
67% of patients had a comorbid chronic pain diagnosis
documented in their medical record.

The etiology of pain syndromes among HCV patients is
unclear. The immune system may play a role in the
pathogenesis of pain and HCV, but the precise mechanisms
are unknown [10]. Recent research has focused on abnormal
cytokine regulation. Elevations of pro-inflammatory cyto-
kines may be the common link between HCV and pain-
related disorders [7].

The high rates of pain-related disorders among HCV
patients could also be due to comorbid substance use disorders
(SUDs) and/or psychiatric disorders. Chronic substance use is
associated with high rates of pain [11–13], and HCV patients
have high rates of SUD. Intravenous drug use is the primary
cause of HCV infection [14,15], and prior studies suggest 64–
90% of HCV patients have a history of SUD [16,17]. HCV
patients also have high rates of psychiatric comorbidity
[18,19], which are associated with increased pain [20,21].

Prior research with HCV patients indicates that behavioral
factors are most predictive of the need for acute pain
management [22], and body mass index (BMI) was a factor
in pain reporting among patients with liver disease [23].
There are, however, limited studies available that have
specifically examined factors associated with chronic pain
among HCV patients. In this study, HCV patients were
administered well-validated measures of pain intensity and
pain functioning. The goal was to build upon prior research
by examining psychological and disease-related factors
associated with pain in HCV patients. We hypothesized
that, in patients with chronic HCV, psychological variables
(depression, severity of substance use) would be significant-
ly associated with pain-related outcomes, even after
controlling for demographic and disease-related variables.

2. Methods

2.1. Participants

Data reported in this manuscript represent a subset from a
larger study that examined cognitive deficits associated with

HCV [24]. Participants were recruited into the parent study
through posted advertisements, advertisements mailed to a
database of patients who had previously participated in other
HCV research and consented to be contacted about future
studies, verbal announcements at a bi-monthly HCV
education class and referrals from medical providers. Study
procedures included a clinical interview, medical record
review, psychological questionnaires and a comprehensive
battery of neuropsychological tests for which participants
were compensated $30. Evaluations were reliably conducted
by clinical psychology graduates who completed extensive
training in study procedures and were closely supervised by
a licensed psychologist. The institutional review board at the
Portland VAMC approved this study and all participants
provided written informed consent.

All participants from the parent study were included in the
present analyses if they had evidence in their medical record
of a detectable HCV viral load based on polymerase chain
reaction (PCR) tests and if they completed all measures of
interest outlined in the following section. Exclusion criteria
consisted of nonveterans, history of severe neurological or
immune dysfunction, severe traumatic brain injury with loss
of consciousness N30 min, use of alcohol or sedating
substances on the day of testing, advanced liver disease
(Stage 4 liver disease or Grade 4 inflammation on biopsy, or
classified by a hepatologist as having probable decompen-
sated cirrhosis based on standard liver labs), or aspartate
aminotransferase (AST) to platelet ratio index (APRI) N1.5)
[25,26], current pregnancy, untreated severe psychiatric
disorder, or history of interferon therapy or chemotherapy.
Participants were also excluded for active SUD with b90
days of remission.

2.2. Measures

Demographic variables, including age, gender, race, years
of education, marital status and current occupation, were
collected during the clinical interview.

HCV and liver disease variables were collected through
comprehensive review of the patients' complete electronic
medical records. Quantitative PCR tests were used as the
indicator of viral load; viral load reflects the amount of virus
present in the blood but does not necessarily correlate with
liver disease severity. The APRI was used as the measure of
liver disease severity, which is a noninvasive index that
reliably predicts fibrosis and cirrhosis in HCV patients using
routine laboratory data, with higher scores indicating more
advanced liver disease [25,26]. The calculation for APRI=
[AST level/upper limit of normal]/[platelet counts×(109/
L)]×100. AST is an enzyme found in high concentrations in
metabolic tissues such as the liver, and injury to these tissues
causes release into the blood stream. Higher serum AST
levels are associated with greater tissue damage.

Pain intensity was assessed with a 0–10 numeric rating
scale (NRS), where 0=no pain and 10=extremely severe pain
[27]. Pain functioning was assessed with the Bodily Pain
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