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Abstract
Objective. Chronic pain is a significant problem in patients living with hepatitis C virus (HCV). Tobacco smoking is an

independent risk factor for high pain intensity among veterans. This study aims to examine the independent associations with smoking and HCV on pain intensity, as well as the interaction of smoking and HCV on the association with
pain intensity. Design/Particpants. Cross-sectional analysis of a cohort study of veterans of Operations Enduring
Freedom/Iraqi Freedom/New Dawn (OEF/OIF/OND) who had at least one visit to a Veterans Health Administration
(VHA) primary care clinic between 2001 and 2014. Methods. HCV was identified using ICD-9 codes from electronic
medical records (EMRs). Pain intensity, reported on a 0–10 numeric rating scale, was categorized as none/mild (0–3)
and moderate/severe (4–10). Results. Among 654,841 OEF/OIF/OND veterans (median age [interquartile range] ¼ 26
[23–36] years), 2,942 (0.4%) were diagnosed with HCV. Overall, moderate/severe pain intensity was reported in 36%
of veterans, and 37% were current smokers. The adjusted odds of reporting moderate/severe pain intensity were
1.23 times higher (95% confidence interval [CI] ¼ 1.14–1.33) for those with HCV and 1.26 times higher (95%
CI ¼ 1.25–1.28) for current smokers. In the interaction model, there was a significant Smoking Status  HCV interaction (P ¼ 0.03). Among veterans with HCV, smoking had a significantly larger association with moderate/severe pain
(adjusted odds ratio [OR] ¼ 1.50, P < 0.001) than among veterans without HCV (adjusted OR ¼ 1.26, P < 0.001).
Conclusions. We found that current smoking is more strongly linked to pain intensity among veterans with HCV.
Further investigations are needed to explore the impact of smoking status on pain and to promote smoking cessation and pain management in veterans with HCV.
Key words: Hepatitis C; Smoking; Veterans; Tobacco; Pain
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Introduction

tobacco use [14]. High smoking rates in this group are especially troubling as cigarette smoking is generally associated with higher pain intensity and greater functional
impairment [15,16]. It is generally hypothesized that
while smokers utilize tobacco to cope with or reduce
pain, smoking also increases risk for chronic pain
[15,17].
Given the high rates and clinical importance of HCV,
smoking, and chronic pain among OEF/OIF/OND veterans, we aimed to examine the association of smoking and
HCV with pain intensity. We had two hypotheses: 1)
smoking and HCV would both be independently associated with pain intensity and 2) the association of smoking and pain intensity would be significantly higher for
veterans with HCV.

Methods
Study Design and Population
The OEF/OIF/OND roster is supplied to the VHA by the
Department of Defense Manpower Data Center’s
(DMDC’s) Contingency Tracking System. The roster
contains all veterans who separated from OEF/OIF/OND
military service and enrolled in VHA health care between
October 1, 2001, and September 30, 2014
(N ¼ 1,063,973). Further descriptions of the Women’s
Veterans Cohort can be reviewed by cited manuscript
[18]. Our analyses included veterans who had the following: 1) at least one primary care visit at VHA, 2) information available on smoking status (N ¼ 756,816), and 3)
reported pain intensity proximal to smoking status
(N ¼ 654,841). The VHA Connecticut Healthcare
System Institutional Review Boards reviewed and approved this study.

Data Source
Data on eligible veterans were linked to VHA administrative and clinical data contained within the Corporate
Data Warehouse (CDW). These databases provide a record of inpatient and outpatient health care encounters
and coded diagnostic conditions (based on the
International Classification of Diseases, Ninth Revision
[ICD-9]).

Measures
Demographic Variables
Variables included sex, education (high school graduation or equivalent, above high school), race/ethnicity
(black, Hispanic, white, unknown/other), age, serviceconnected disability (no service connection to 49%
service connection, 50–100% service connection), and
military characteristics including rank (e.g., officer) and
branch (e.g., US Army).
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Hepatitis C virus (HCV) is the most common bloodborne infection in the United States [1] and disproportionately affects US veterans. Compared with the general
US population, HCV is two to three times more prevalent
among veterans [2]. Within the population of US veterans, HCV is linked to increased likelihood of chronic
pain and diagnosed pain disorders. Specifically among
veterans with HCV who use Veterans Health
Administration (VHA) health care services, up to 67% of
have a documented pain diagnosis [3]. Pain conditions
vary and include musculoskeletal pain, fibromyalgia, arthritis, and peripheral neuropathy [4]. Chronic pain
among those living with HCV has multiple notable harmful effects, including increased incidence of psychiatric
symptoms, decreased quality of life, and health care costs
[5–7]. Although the etiology and mechanisms of pain
among people with HCV are not fully understood, it is
possible that tobacco smoking may play a role. Notably,
there is new evidence linking smoking to joint pain in
patients with HCV [8]. This is a significant issue because
veterans with comorbid HCV and chronic pain are likely
to smoke [5]. Despite the potential connection between
HCV, smoking, and pain, this area is relatively understudied among veterans with HCV.
Both pain and smoking are relevant health concerns
for veterans of Operations Enduring Freedom/Iraqi
Freedom/New Dawn (OEF/OIF/OND) [9]. More than
one-third of veterans from this relatively young cohort
report moderate to severe pain intensity [10], and national data indicate that persons age 20–40 years (the approximate age range of this veteran cohort) have the
highest incidence rate of acute HCV infection [11].
Smoking may be a particularly salient risk factor for pain
among OEF/OIF/OND veterans. In a recent study of this
cohort, current smokers were more likely to present with
high pain intensity compared with former and never
smokers [10].
A number of factors likely affect pain intensity in the
context of HCV, including liver functioning, HCV pharmacotherapy, access to and type of pain treatment (e.g.,
opioid medication), and mental health disorders.
Multiple studies of veterans with HCV have indicated
that pain intensity is less associated with biological disease indicators and more associated with psychological
processes such as depression or pain catastrophizing [12].
Although there is a growing body of research characterizing the overlap and interconnection between HCV, pain,
and mental health symptoms [5,13], far less attention has
been paid to how smoking and HCV may interact to increase risk for pain.
Smoking is highly prevalent among veterans with
HCV, and moreover, it is likely to be associated with
pain intensity. Among veterans with HCV who use VHA
health care services, tobacco use is the most common
substance use disorder, with 66% reporting a history of
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Independent Variables of Interest: Cigarette Smoking
Status and HCV Diagnosis
For this study, we identified the most recent smoking status. Smoking status was determined using methodology
from McGinnis et al. [21] that uses EMR Health Factors
Smoking data from clinical reminders. Veterans were categorized as never, former, and current smokers using a
key word algorithm (e.g., current smoker, never smoker,
tobacco counseling). McGinnis found high agreement between EMR Health Factors smoking data and survey
results [21].
HCV was identified if the veteran ever had any of the
following ICD-9 codes: 070.41, 070.44, 070.51, 070.54,
and V02.62.

Covariates
In multivariate analysis, we selected the following a priori covariates: sex, age, race/ethnicity, pain-related diagnosis, and mental health diagnoses. Using existing
methodology [22], pain-related diagnosis was determined
via diagnostic codes for the following back pain conditions: joint disorders, osteoarthritis, back conditions,
headache, cervicalgia, degeneration of lumbar, lumbosacral, or intervertebral disc, musculoskeletal/connective
tissue disorders, and peripheral neuropathy. To identify
these disorders, we used the following ICD-9 codes:
307.81, 307.89, 337.2, 346, 356, 524.6, 710–719,
720– 724, 725–739, 729.1, 784, 805, 806, 846, 847.
Mental health conditions were classified using
Clinical Classifications Software ICD-9 codes from the
Agency for Healthcare Research and Quality (AHRQ)
[23]. We examined if patients had the following conditions based on their frequent comorbidity with painful
conditions and HCV: anxiety disorders (i.e., anxiety disorder not otherwise specified [NOS], panic disorder, generalized anxiety disorder, agoraphobia with and without
panic, other anxiety states); major depressive disorder;
PTSD; and substance use disorder (combining alcohol
use disorder and drug use disorder).

Analysis
To compare sample characteristics by HCV diagnosis at
the bivariate level, we used v2 tests and t tests. To examine the association of covariates and primary variables of
interest with pain intensity, we used a series of logistic
regressions that modeled the probability of moderate/severe pain intensity. Primary variables of interest included
current smoking status (current smoker vs former/never
smoker) and HCV diagnosis.
First, we examined unadjusted odds of reporting moderate/severe pain by each variable. Second, a multivariate
logistic regression model was used to calculate the adjusted odds of moderate/severe pain with all variables of
interest. Finally, we tested an interaction term for
Smoking Status  HCV Diagnosis and all other variables
as above. Bivariate associations are reported as odds ratios (ORs), multivariate associations as adjusted ORs
(AORs), and the results for the interaction test are
reported as a Wald v2 statistic. All statistical analyses
were performed using SAS, version 9.4 (SAS, Inc., Cary,
NC, USA).

Results
In this cohort of 654,841 OEF/OIF/OND veterans (median age [interquartile range] ¼ 26 [23–36] years), we
identified 2,942 (0.4%) with an HCV diagnosis. More
than one-third of the sample (37.6%) was classified as
current smokers. Among all participants in the sample,
36.1% (N ¼ 236,672) reported a maximum pain intensity in the moderate to severe range. There were several
differences between veterans with and without HCV at
the bivariate level (Table 1). Compared with those without HCV, veterans with HCV were more likely to be
white, older, male, and current smokers. Veterans with
HCV were also more likely to report moderate to severe
pain intensity and to have a pain diagnosis. Veterans
with HCV were more likely to be diagnosed with major
depressive disorder, anxiety disorder, PTSD, and substance use disorder.
In unadjusted analyses, all covariates and variables of
interest were significantly associated with higher odds of
reporting moderate to severe pain intensity (Table 2).
Compared with veterans without HCV, the unadjusted
odds of reporting moderate/severe pain were 1.82 times
higher (95% confidence interval [CI] ¼ 1.70–1.96) for
those with HCV. Compared with nonsmokers, the unadjusted odds of reporting moderate/severe pain were 1.32
times higher (95% CI ¼ 1.30–1.33) for veterans who
smoked.
Results were similar after adjusting for other covariates (Table 2). In adjusted analyses, all variables were significantly associated with a higher odds of reporting
moderate/severe pain. Compared with veterans without
an HCV diagnosis, the adjusted odds of reporting
moderate/severe pain were 1.23 times higher (95% CI ¼
1.14–1.33) for those with HCV. In comparison with
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Dependent Variable: Pain Intensity
Veterans seen at VHA primary care clinics are asked for
about their pain levels using a 0–10 numeric rating scale
(NRS) [19]. The pain intensity question asks veterans to
“rate your current pain on a 0 (no pain) to 10 (worst
pain imaginable)” range, and the response is recorded in
the veterans’ electronic medical records (EMRs). The
highest current pain intensity score was kept for analysis
(þ/- 30 days of the most recent documentation of smoking status). Similar to previous methodology [19,20], current pain intensity was grouped dichotomously into
none/mild (scores ranging from 0 to 3) or moderate/severe (scores ranging from 4 to 10).
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Table 1. Sample Characteristics by HCV Diagnosis
HCV Diagnosis (N ¼ 2,942)

No HCV (N ¼ 651,899)

Total (N ¼ 654,841)

P value

28 (23–43)

26 (23–36)

26 (23–36)

<0.0001
<0.0001

9.8
90.2

12.7
87.3

12.7
87.3

68.1
15.7
12.0
4.2

64.5
17.5
11.9
6.1

64.5
17.5
11.9
6.1

2.3
97.7

1.3
98.7

1.3
98.7

42.3
57.6

49.3
50.7

49.3
50.7

97.1
2.9

93.3
6.7

93.3
6.7

71.9
6.8
9.1
12.2
60.7
4 (0–7)

61.3
10.5
14.6
13.6
41.8
1 (0–5)

61.3
10.5
14.6
13.6
42.9
1 (0–5)

49.3
50.7
85.8

63.9
36.1
70.3

63.8
36.1
70.4

28.9
62.8
39.3
57.3

11.1
33.5
18.7
15.0

11.2
33.6
18.8
12.8

58.2
17.0
24.8

37.5
17.2
45.3

37.6
17.2
45.2

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

HCV ¼ hepatitis C virus; IQR ¼ interquartile range; PTSD ¼ post-traumatic stress disorder; SC ¼ service-connected.

veterans who did not currently smoke, the adjusted odds
of reporting moderate/severe pain were 1.26 times higher
(95% CI ¼ 1.24–1.28) for smokers. There was a significant Smoking Status  HCV Diagnosis interaction (Wald
v2 (1) ¼ 4.86, P ¼ 0.03). To probe the interaction, the
adjusted probability of reporting moderate/severe pain
was calculated by smoking status and HCV diagnosis.
Among veterans without HCV, smoking had a modest effect on the probability of reporting moderate/severe pain
(adjusted OR ¼ 1.26, P < 0.001). However, among veterans with HCV, smoking had a significantly larger effect
on moderate/severe pain (adjusted OR ¼ 1.50, P <
0.001). Given unequal group prevalence of psychiatric
comorbidities by smoking status and HCV diagnosis, a
graph was created that shows the probability of moderate/severe pain by smoking status and HCV diagnosis,
which also takes into account group differences in substance use, depression, and PTSD diagnoses (Figure 1).
After accounting for the prevalence of substance use,

depression, and PTSD among veterans with HCV, the adjusted probability of moderate/severe pain was 51.8%
(95% CI ¼ 0.494–0.543).

Discussion
This study used a national data set of veterans returning
from recent wars (OEF/OIF/OND) and demonstrated
that, compared with veterans without HCV, veterans
with HCV were more likely to report moderate/severe
pain intensity and to be current smokers. Although the
association between pain and smoking was significant
and positive for veterans with and without an HCV diagnosis, the association was significantly higher for patients
with an HCV diagnosis than those without. The association between pain intensity and smoking status has been
previously reported, but, to our knowledge, this study is
the first to report this association in veterans with HCV.
Due to the high burden of chronic pain conditions in
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Age, median (IQR), y
Gender
Women
Men
Race (missing 7,903), %
White
Black
Hispanic
Other
Education (missing 171), %
Less than high school
High school or higher
Marital status (missing 40,941), %
Married
Not married
Rank, %
Enlisted
Officer/warrant
Branch, %
Army
Air Force
Marine Corps
Navy
At least 50% SC disability, %
Pain intensity, median (IQR)
Pain intensity, %
None to mild (0–3)
Moderate to severe (4–10)
Pain diagnoses, %
Mental health diagnoses, %
Major depression
PTSD
Anxiety
Substance use
Smoking status, %
Current
Former
Never
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Table 2. Logistic Regression Models Predicting Moderate to
Severe Pain
Adjusted*

Variable

OR†

95% CI

OR†

95% CI

Age
Nonwhite (ref: white)
Male (ref: female)
Substance use disorder
Major depressive disorder
PTSD
Current smoker
Hepatitis C diagnosis

1.01
1.22
1.05
1.74
2.03
2.35
1.32
1.82

1.01–1.01
1.21–1.23
1.03–1.07
1.72–1.77
1.99–2.06
2.33–2.38
1.30–1.33
1.70–1.96

1.01
1.26
1.01
1.17
1.39
2.11
1.26
1.23

1.01–1.01
1.25–1.28
0.99–1.02
1.15–1.19
1.37–1.42
2.09–2.14
1.25–1.28
1.14–1.33

CI ¼ confidence interval; OR ¼ odds ratio; PTSD ¼ post-traumatic stress
disorder.
*Multivariate logistic model adjusted for all other variables.
†
P < 0.001 for all modeled effects.

Figure 1. Probability of moderate to severe pain by smoking
status and hepatitis C virus diagnosis, taking into account
group differences in psychiatric comorbidity. Adjusted probability accounts for differences in group means in psychiatric diagnoses (depression, post-traumatic stress disorder, and
substance use disorders) and assumes omnibus group means
among all other covariates. HCV ¼ hepatitis C virus.

patients with HCV, the study highlights the need to understand the impact of smoking status on pain intensity
and then develop interventions to promote smoking cessation and pain management in this younger veteran
population.
In this study, patients with HCV had higher rates of
smoking compared with patients without HCV (58% vs
37%). Other studies have found even higher rates of
smoking among patients with HCV [6,7,11,24]. In a recent survey of veterans with HCV, tobacco use was
found to be the most common substance use disorder,
with 66% of patients reporting a history of tobacco use
[14]. Unfortunately, there are numerous barriers to
smoking cessation for patients with HCV. In a qualitative
study of patients with HCV, almost a quarter (22.5%)
believed that smoking “helped fight the HCV” [25].
Patients with HCV would benefit from a smoking cessation program that highlights the negative consequences
of smoking (such as a pain condition) related to their
disease.
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Unadjusted

In this cohort of younger veterans, patients with HCV
had higher rates of moderate/severe pain intensity (51%
vs 36%) and pain conditions (86% vs 70%) compared
with veterans without HCV. In previous studies, more
than 80% of patients with HCV reported pain symptoms
[5] and over two-thirds (71%) of patients with HCV
reported joint pain [8]. Other studies have reported
higher rates of fibromyalgia [26], peripheral neuropathy
[27], and rheumatoid arthritis [28] among patients with
HCV. The mechanism for HCV increasing musculoskeletal conditions remains unclear but might include direct
invasion of the virus into the synovial tissue, an autoimmune response, and immune complex deposition [29].
More research is needed to understand whether treatments for HCV improve these painful conditions.
In the multivariate model, mental health disorders
were associated with greater odds of reporting higher
pain intensity, which is consistent with previous literature illustrating the association between psychological
distress and pain [30,31]. Morasco et al. found that depression severity was the most significant predictor of
both pain intensity and pain functioning in patients with
HCV [12]. Adams and colleagues found that patients
with HCV (43%) had clinically significant symptoms of
depression and 58% had chronic pain [32]. In a study examining quality of life in patients with HCV, both smoking and alcohol use were associated with depression,
fatigue, difficulty sleeping, and loss of interest in sex [7].
Previous studies have found that patients with HCV report using alcohol to cope with symptoms of PTSD and
depression [33]. Clinicians should be aware of the higher
rates of mental health disorders among patients with
HCV and incorporate treatment plans that support
mood, reduce distress, and promote pain coping accordingly. Prior interventions among patients with HCV have
focused on cognitive behavioral self-management and exercise interventions to improve quality of life in areas
such as pain intensity, depression, mood, and vitality
[34,35].
This study has particular limitations. The crosssectional study design limits our capacity to determine a
temporal order of variables and to examine causation.
The study results may be specific to veteran populations
but less applicable to other clinical populations. We relied on an algorithm to determine self-reported smoking
status, though we note that McGinnis et al. have validated this measure [21]. A single-item measure of pain intensity does not account for the full dynamics of pain in
its quality, duration, and location [19]. Although prior
research has suggested using an average measure of pain
intensity because of short-term variability [36], we used
the highest pain intensity measure that was þ/- 30 days
from the most recent smoking status to select these variables close in time. Using ICD-9 coding in our study has
the potential to undercount comorbidities if providers
did not code them in the VHA EMR.

S10

10.

11.

12.

13.

14.

References
1. Armstrong GL, Wasley A, Simard EP, et al. The prevalence of hepatitis C virus infection in the United
States, 1999 through 2002. Ann Intern Med 2006;
144(10):705–14.
2. Dominitz JA, Boyko EJ, Koepsell TD, et al. Elevated
prevalence of hepatitis C infection in users of United
States veterans medical centers. Hepatology 2005;41
(1):88–96.
3. Whitehead AJ, Dobscha SK, Morasco BJ, et al. Pain,
substance use disorders and opioid analgesic prescription patterns in veterans with hepatitis C. J Pain
Symptom Manage 2008;36(1):39–45.
4. Morasco BJ, Lovejoy TI, Turk DC, et al.
Biopsychosocial factors associated with pain in veterans with the hepatitis C virus. J Behav Med 2014;37
(5):902–11.
5. Silberbogen AK, Janke EA, Hebenstreit C. A closer
look at pain and hepatitis C: Preliminary data from a
veteran population. J Rehabil Res Dev 2007;44
(2):231–44.
6. Balfour L, Cooper C, Kowal J, et al. Depression and
cigarette smoking independently relate to reduced
health-related quality of life among Canadians living
with hepatitis C. Can J Gastroenterol 2006;20
(2):81–6.
7. Yamini D, Basseri B, Chee GM, et al. Tobacco and
other factors have a negative impact on quality of life
in hepatitis C patients. J Viral Hepat 2011;18
(10):714–20.
8. Ogdie A, Pang WG, Forde KA, et al. Prevalence and
risk factors for patient-reported joint pain among
patients with HIV/hepatitis C coinfection, hepatitis C
monoinfection, and HIV monoinfection. BMC
Musculoskelet Disord 2015;16(1):93.
9. Green KT, Wilson SM, Dennis PA, et al. Cigarette
smoking and musculoskeletal pain severity among

15.

16.

17.

18.

19.

20.

21.

22.

23.

male and female Afghanistan/Iraq era veterans. Pain
Med 2017;18(9):1795–804.
Volkman JE, DeRycke EC, Driscoll MA, et al.
Smoking status and pain intensity among OEF/OIF/
OND veterans. Pain Med 2015;16(9):1690–6.
Centers for Disease Control and Prevention. Testing
for HCV infection: An update of guidance for clinicians and laboratorians. MMWR Morb Mortal Wkly
Rep 2013;62(18):362–5.
Morasco BJ, Huckans M, Loftis JM, et al. Predictors
of pain intensity and pain functioning in patients with
the hepatitis C virus. Gen Hosp Psychiatry 2010;32
(4):413–8.
Chereji E, Kern S, Fuller B, et al. Co-occurring depression, chronic pain and substance use disorders in people with hepatitis C. Open Med J 2016;3(suppl 1:
M5):79.
Veterans Health Administration. State of Care for
Veterans with Hepatitis C Virus 2014. Washington,
D.C: US Department of Veterans Affairs; 2014.
Shi Y, Weingarten TN, Mantilla CB, Hooten WM,
Warner DO. Smoking and pain: Pathophysiology and
clinical implications. Anesthesiology 2010;113
(4):977–92.
Parkerson HA, Zvolensky MJ, Asmundson GJ.
Understanding the relationship between smoking and
pain. Expert Rev Neurother 2013;13(12):1407–14.
Ditre JW, Brandon TH, Zale EL, Meagher MM. Pain,
nicotine, and smoking: Research findings and mechanistic considerations. Psychol Bull 2011;137
(6):1065–93.
Haskell SG, Brandt CA, Krebs EE, et al. Pain among
veterans of Operations Enduring Freedom and Iraqi
Freedom: Do women and men differ? Pain Med
2009;10(7):1167–73.
Goulet JL, Brandt C, Crystal S, et al. Agreement between electronic medical record-based and selfadministered pain numeric rating scale: Clinical and
research implications. MedCare 2013;51(3):245–50.
Cleeland CS, Reyes-Gibby CC, Schall M, et al. Rapid
improvement in pain management: The Veterans
Health Administration and the institute for healthcare improvement collaborative. Clin J Pain 2003;19
(5):298–305.
McGinnis KA, Brandt CA, Skanderson M, et al.
Validating smoking data from the Veteran’s Affairs
Health factors dataset, an electronic data source.
Nicotine Tob Res 2011;13(12):1233–9.
Higgins DM, Kerns RD, Brandt CA, et al. Persistent
pain and comorbidity among Operation Enduring
Freedom/Operation Iraqi Freedom/Operation New
Dawn veterans. Pain Med 2014;15(5):782–90.
Elixhauser A, Steinder C, Palmer L. Clinical
Classifications Software. 2008. Available at: http://
www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp
(accessed January 8, 2014).

Downloaded from https://academic.oup.com/painmedicine/article-abstract/19/suppl_1/S5/5089434 by University of Massachusetts Medical School user on 08 November 2018

Among veterans with HCV, this study illustrates the
association between smoking status and pain. Smoking
has a strong impact on the health of young veterans;
smoking cessation and prevention programs need to start
earlier in the military. As more patients with HCV undergo curative therapy, clinicians will need to refocus
their attention on morbidities and mortalities associated
with other chronic conditions such as smoking. Persons
with HCV and chronic pain may be using smoking as a
way to cope with or reduce pain and may experience
more barriers to smoking cessation. Our research suggests that it may be important to provide more patient
education about the links between smoking and pain, target smoking cessation, and provide assistance to manage
chronic pain for veterans with HCV. Future research
should examine the association of pain and smoking in
veterans who have undergone curative therapy for HCV.

Lynch et al.

Smoking, Pain, and HCV Among Veterans

31. Sherbourne CD, Asch SM, Shugarman LR, et al.
Early identification of co-occurring pain, depression and anxiety. J Gen Intern Med 2009;24(5):
620–5.
32. Adams MH, Lovejoy TI, Turk DC, et al. Pain-related
anxiety mediates the relationship between depressive
symptoms and pain interference in veterans with hepatitis C. Gen Hosp Psychiatry 2015;37(6):533–7.
33. Oser M, Cucciare M, McKellar J, Weingardt K.
Correlates of hazardous drinking among veterans
with and without hepatitis C. J Behav Med 2012;35
(6):634–41.
34. Silberbogen AK, Ulloa E, Mori DL, Brown K. A telehealth intervention for veterans on antiviral treatment
for the hepatitis C virus. Psychol Serv 2012;9
(2):163–73.
35. McKenna O, Cunningham C, Gissane C, Blake C.
Management of the extrahepatic symptoms of
chronic hepatitis C: Feasibility of a randomized controlled trial of exercise. Am J Phys Med Rehabil
2013;92(6):504–12.
36. Dobscha SK, Morasco BJ, Kovas AE, Peters DM,
Hart K, McFarland BH. Short-term variability in outpatient pain intensity scores in a national sample of
older veterans with chronic pain. Pain Medicine.
2015;16(5):855–65.

Downloaded from https://academic.oup.com/painmedicine/article-abstract/19/suppl_1/S5/5089434 by University of Massachusetts Medical School user on 08 November 2018

24. Centers for Disease Control and Prevention, National
Center for Health Statistics. National Health and
Nutrition Examination Survey Data. Hyattsville,
MD: US Department of Health and Human Services,
Centers for Disease Control and Prevention; 2016.
25. Shuter J, Litwin AH, Sulkowski MS, et al. Cigarette
smoking behaviors and beliefs in persons living with
hepatitis C. Nicotine Tob Res. 2017;19(7):836–44.
26. Mohammad A, Carey JJ, Storan E, et al. Prevalence of
fibromyalgia among patients with chronic hepatitis C
infection: Relationship to viral characteristics and quality of life. J Clin Gastroenterol 2012;46(5):407–12.
27. Cacoub P, Poynard T, Ghillani P, et al. Extrahepatic
manifestations of chronic hepatitis C. MULTIVIRC
Group. Multidepartment Virus C. Arthritis Rheum
1999;42(10):2204–12.
28. Banks SE, Riley TR 3rd, Naides SJ. Musculoskeletal
complaints and serum autoantibodies associated with
chronic hepatitis C and nonalcoholic fatty liver disease. Dig Dis Sci 2007;52(5):1177–82.
29. Sayiner ZA, Haque U, Malik MU, Gurakar A. Hepatitis
C virus infection and its rheumatologic implications.
Gastroenterol Hepatol (N Y) 2014;10(5):287–93.
30. Bair MJ, Robinson RL, Katon W, Kroenke K.
Depression and pain comorbidity: A literature review.
Arch Intern Med 2003;163(20):2433–45.

S11

