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Abstract

Objective: The objective of the study was to evaluate the validity of the Beck Depression Inventory-II (BDI-II) when used to measure
depression in patients with hepatitis C virus (HCV).

Method: Factor analysis was utilized to validate the BDI-II in a sample of 671 patients with HCV recruited from a large Veterans Affairs
medical center. The data were split randomly: the first half was subjected to exploratory factor analysis, and confirmatory factor analysis was
used with the second half to confirm the model. Diagnostic data were retrieved from the electronic medical records.

Results: Subjects were 97.0% male, average age was 52.8 years, 16.1% had a cirrhosis diagnosis, 62.9% had a current major depressive
disorder diagnosis, and 42.3% endorsed significant depressive symptoms on the BDI-II. A two-factor model was an excellent fit for the data;
the factors were labeled Cognitive—Affective and Somatic. Patients scored significantly higher on the Somatic factor than on the Cognitive—
Affective factor (P<.001), and this discrepancy increased when comparing patients based on whether they had a diagnosis of cirrhosis.
Conclusions: When screening for depression in HCV patients, questions targeting cognitive and affective symptoms of depression may
provide a more valid measurement of depression than questions targeting somatic symptoms of depression, particularly for patients with

more advanced liver disease.
Published by Elsevier Inc.
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1. Introduction

Chronic hepatitis C virus (HCV) infection is estimated to
affect 1.3% of the US population, approximately 3.2 million
individuals [1]. There is a higher prevalence of HCV among
specific segments of the population, including men,
African—Americans, lower income and lower education
groups, psychiatric patients and injection drug users [1,2].
Among veterans seeking care at Veterans Affairs (VA)
medical centers, the prevalence rate is estimated to be 5.4%

* Corresponding author. Tel.: +1 503 220 8262x58435; fax: +1 503
402 2830.
E-mail address: alexander.patterson@va.gov (A.L. Patterson).

0163-8343/$ — see front matter. Published by Elsevier Inc.
doi:10.1016/j.genhosppsych.2011.04.005

[3]. HCV infection is a major cause of cirrhosis, hepatocel-
lular carcinoma and the primary indication for liver
transplantation [4,5].

Approximately 20% to 40% of patients with HCV
experience clinically significant symptoms of depression
[6-11]. Depressive symptoms are important contributors to
fatigue, functional disability and decreased health-related
quality of life in patients with HCV [7,12,13]. Depressive
symptoms prior to initiating antiviral treatment for HCV are
associated with greater likelihood of developing a major
depressive disorder (MDD) during treatment [6,14,15],
which may inhibit treatment effectiveness [16,17]. Moder-
ate to severe depressive symptoms are also a common
reason for postponing or excluding patients from antiviral
therapy [18], although if symptoms are detected early and
treated appropriately, success rates for antiviral therapy are
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comparable with those for individuals without depression [19].
Therefore, accurate screening and timely intervention for
depressive symptoms are important for patients with HCV.

It has been suggested that depression screening in-
struments commonly used in psychiatric settings tend to
overestimate depressive symptoms when applied in
medical populations because the somatic symptoms of
depression are also common symptoms of physical illness
[20,21]. A commonly used screening instrument in medical
settings is the Beck Depression Inventory-Second Edition
(BDI-II); however, several symptoms measured by the
BDI-II are also common symptoms of chronic illness,
including fatigue, sleep difficulty and appetite changes.
This appears to contribute to a high rate of false positives
for depression when the BDI-II is used with patients with
chronic illness [20—23]. Since significant depression
symptoms can sometimes prohibit patients from important
medical treatments, some investigators have suggested that
patients with chronic illness should only be assessed with
instruments that exclude somatic symptoms [21].

Factor analysis has often been used to clarify the validity
of the BDI-II when used with specific subpopulations. In
psychiatric samples, the majority of studies have found either
a two- or three-factor model consisting of cognitive, somatic
and affective symptoms [24]. Among studies that found a
two-factor model (most common), it has been suggested that
the affective items tend to shift between the cognitive and
somatic factors depending on the population under study
[25,26]. Studies in medical populations have also found both
two- and three-factor models; however, the somatic
symptoms consistently form a separate, distinct factor (e.g.,
in populations with obesity [27], Parkinson’s disease [28],
cardiac disease [29], human immunodeficiency virus [30]
and chronic pain [31,32]). It has been difficult to determine
if the somatic factor is measuring a different construct (i.e.,
physical illness) or if individuals with chronic illness tend to
express depression symptoms primarily through somatic
complaints [20].

The only factor analysis study to date of HCV patients
and the BDI-II was conducted with a population of 193
injection drug users [33]. This study used principal
components analysis to isolate a three-factor solution
labeled Negative Affect, Somatic/Negative Affect and
Irritability. However, it is difficult to generalize these
findings to HCV patients seeking treatment due to the
potentially confounding characteristics of the population of
active injection drug users.

The purpose of this study was to conduct an exploratory
factor analysis (EFA) and confirmatory factor analysis
(CFA) on the BDI-II scores of patients with HCV. The
process of factor analysis separates out random variation
from common variation for each observed item. The
researcher can then identify the true common variance
among sets of items and isolate them into factors.
Exploratory factor analysis allows the researcher to deter-
mine how many factors may exist within a set of items.

Confirmatory factor analysis allows the researcher to specify
the number and composition of the factors and ascertain
whether the model fits the observed data [34].

This is the first factor analytic study of a depression
screening instrument in a large sample of treatment-seeking
HCV patients. Untreated depression has been shown to
impede treatment for HCV and is a common reason for
postponing or excluding patients from antiviral therapy.
Since depressive symptoms may be overestimated through
use of screening measures such as the BDI-II, the results of
this study can provide information that is useful for
improving the validity of this specific measure, thus reducing
the number of false positives for depression and inappropri-
ate treatment exclusion.

2. Methods

2.1. Participants

Participants were recruited between May 2002 and
November 2006 from an optional, single-session educa-
tion class conducted through the Northwest Hepatitis C
Resource Center at the Portland VA Medical Center. A
total of 927 HCV-positive veterans provided consent for
use of their data. Of these, 803 patients completed the
full study questionnaires. Due to the confounding nature
of the psychiatric side effects of Interferon/Ribavirin
(IFN/RBV) therapy, 126 subjects who were receiving
IFN/RBV at the time they filled out their BDI-II were
excluded. An additional six subjects were excluded due
to missing data on the BDI-II, leaving 671 participants
with complete data for analysis. This study was approved
by the Institutional Review Board at the Portland VA
Medical Center, and all participants provided written
informed consent.

Participants provided information on demographic
characteristics, including age, gender, marital status and
race. Individuals were considered HCV positive if they
had evidence in their medical record of a detectable HCV
viral load based on polymerase chain reaction tests.
Electronic medical records were also reviewed for each
participant to obtain key medical information including
data on diagnoses of liver cirrhosis, HCV genotype (when
available) and history of receiving antiviral therapy.
Information on history of psychiatric diagnoses was
obtained by extracting /CD-9-CM codes from the electronic
medical record with the assistance of the Veterans Integrated
Service Network 20 Data Warehouse. Psychiatric diagnoses
were identified using /CD-9-CM codes recorded in the
database and from individual patient visits during the 12
months prior to assessment with the BDI-II. The Data
Warehouse is a centralized database that retrieves clinical
data from several regional VA medical facilities and two
national VA databases. During the study period the database
was updated on a daily basis, and studies of the VA
databases have found good reliability for diagnostic
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information [35]. The use of administrative databases to
acquire diagnostic information is typically characterized by
high specificity but variable sensitivity as compared with
manual chart review by a trained clinician [36].

2.2. Beck Depression Inventory—Second Edition

The BDI-II [27] is a 21-item self-report questionnaire
designed to assess depressive symptomatology. The second
edition was developed to make the measure better corre-
spond with the diagnostic criteria for depressive disorders in
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition. The BDI-II provides cutoff scores for
symptom severity: 0—13=minimal, 14—19=mild, 20-
28=moderate and 29-63=severe. A “conservative cutoff”
score of >17 indicates significant depressive symptoms.
Many studies have supported the reliability and validity of
the BDI-II, and it is one of the most common measurements
of depression utilized in a variety of inpatient and outpatient
settings [37,38].

2.3. Data analysis

Descriptive data were analyzed using the Statistical
Package for the Social Sciences (SPSS, version 17.0). A
series of % and ¢ tests were used to analyze relationships
between BDI-II total scores, demographic data, depressive
disorder diagnosis and cirrhosis diagnosis. The factor
analysis followed the common procedure for establishing
factor structure when the relationship between the observed
data and underlying variables is uncertain [39]. A random
number generator assigned each case a value of either 0 or
1, and the sample was split according to the assigned values,
resulting in two samples of 341 and 330. The first sample of
341 was subjected to EFA to establish the initial model
solution, and the second sample of 330 was subjected to
CFA to confirm the model. In choosing the type of analysis
for EFA, our goal was to derive a factor structure that
provides a theoretically meaningful explanation of the
observed data from which we could form a hypothesis and
test it using CFA. Therefore, instead of a principal
components analysis — which provides a useful but
theoretically problematic set of composite variables — we
chose a maximum likelihood analysis to extract an initial
unrotated solution. Because the factors were derived from a
single validated instrument measuring depression, we used a
Promax (oblique) rotation that assumes the factors are
correlated. We created a parsimonious factor structure by
conducting a second CFA using items from the first CFA
with high factor loadings. Last, a series of % and ¢ tests
were used to analyze relationships between the factor
scores, demographic data, depressive disorder diagnosis and
cirrhosis diagnosis. A significance level of .05 was used for
all statistical tests. Factor analyses were conducted with the
MPlus (v. 4.21) program [40].

3. Results

3.1. Participants

The sample was 97.0% male, with an average age of 52.8
years (S.D.=6.25). The majority (62.9%) had a current MDD
diagnosis and a current substance use disorder diagnosis
(68.7%). Individuals with current MDD scored significantly
higher on the BDI-II total score (A=30.14, S.D.=19.49) than
those without MDD (M=12.07, S.D.=11.53) [#(669)=13.31,
P<.001]. In our sample, 108 participants (16.1%) had a
diagnosis of liver cirrhosis. Patients with a cirrhosis
diagnosis scored significantly higher on the BDI-II total
score (M=18.26, S.D.=13.11) than patients without a
cirrhosis diagnosis (M=15.67, S.D.=11.94) [#(669)=—2.04,
P=.042]. Patients with a cirrhosis diagnoses were equally
likely as patients without a cirrhosis diagnosis to have a
current MDD diagnosis (3°=.204, df=1, P=.651). Demo-
graphic characteristics, including marital status, HCV
genotype, cirrhosis diagnosis, other mental health diagnoses
and ethnicity, are displayed in Table 1.

3.2. BDI-II Scores

Mean item and total BDI-II scores for the entire sample
and the percentage of the sample endorsing symptoms on a
given item are presented in Table 2. Regarding general

Table 1
Demographic characteristics of 671 patients with HCV
Variable Mean Standard
deviation
Age 52.8 6.3
N %
Male gender 650 97.0
Marital status
Single 105 15.6
Married 215 32.0
Separated/divorced 316 47.1
Widowed 28 42
Race
Caucasian/white 431 64.2
African American 39 5.8
Native American 15 22
Latino 15 2.2
Asian 8 1.2
No response/unknown 170 253
HCV genotype
1 281 70.6
2 71 17.8
3 38 10.0
4 7 1.8
Unknown 273 40.7
Cirrhosis diagnosis 108 16.1
Mental health diagnoses
MDD 422 62.9
Posttraumatic stress disorder 241 359
Bipolar disorder 52 7.8
Psychotic disorder 105 15.6
Alcohol or substance use disorder 461 68.7
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symptom severity, as indicated by total BDI-II score, 48.7%
(n=327) of the sample endorsed minimal symptoms, 17.9%
(n=120) mild, 16.1% (n=108) moderate and 17.3% (n=116)
severe. With the use of the conservative cutoff of BDI-II total
score >17, 42.3% (n=284) of the sample endorsed clinically
significant depressive symptoms.

3.3. Exploratory factor analysis

Two factors were present in the data as indicated by two
eigenvalues over 1.00 (9.932, 1.463). The two-factor
solution produced a good model fit as indicated by a x*
value that was no more than twice the degrees of freedom
(x*=356.81, df=169). On the basis of this analysis, 11
items were retained in Factor 1 and 7 were retained in
Factor 2. Three items were eliminated due to significant
cross loading. Data on the items included in each factor
and their loadings are displayed in Table 3. The internal
consistencies (coefficient alpha) for the two factors were
.909 and .840, respectively.

3.4. Confirmatory factor analysis

The CFA was specified according to the EFA. Model fit is
evaluated with the comparative fit index (CFI) and y*; the
CFI measures the proportion of variance accounted for by the
model and should be close to 1.00, while the x> should be
less than twice the degrees of freedom. The solution fit the
data reasonably well without modification (3°=336.54,
df=134, CFI=0.93). The model was modified with the

357
Table 3
Results of the EFA of the BDI-II in 341 patients with hepatitis C
Item Factor 1 Factor 2 Retained
1. Sadness .509 204 Factor 1
2. Pessimism 518 197 Factor 1
3. Past failure 782 —.050 Factor 1
4. Loss of pleasure 523 353 Eliminated
5. Guilty feelings .650 .067 Factor 1
6. Punishment feelings 723 —.115 Factor 1
7. Self-dislike 733 .049 Factor 1
8. Self-criticalness 147 .037 Factor 1
9. Suicidal thoughts .599 .036 Factor 1
10. Crying .629 —.003 Factor 1
11. Agitation 499 .086 Factor 1
12. Loss of interest 453 357 Eliminated
13. Indecisiveness 476 .349 Eliminated
14. Worthlessness 745 118 Factor 1
15. Loss of energy -.007 775 Factor 2
16. Changes in sleeping pattern 103 .505 Factor 2
17. Trritability 256 .509 Factor 2
18. Changes in appetite 150 488 Factor 2
19. Concentration difficulty 274 S12 Factor 2
20. Tiredness or fatigue —.123 924 Factor 2
21. Loss of interest in sex .043 .507 Factor 2

Table 2
Descriptive data for the BDI-II in 671 patients with hepatitis C
Item Mean Standard %
deviation Endorsing®
1. Sadness 0.51 0.71 41.4
2. Pessimism 0.73 0.82 55.0
3. Past failure 0.87 091 553
4. Loss of pleasure 0.90 0.82 64.8
5. Guilty feelings 0.62 0.74 49.2
6. Punishment feelings 0.43 0.91 23.0
7. Self-dislike 0.78 0.90 49.0
8. Self-criticalness 0.65 0.85 45.5
9. Suicidal thoughts 0.30 0.50 27.9
10. Crying 0.56 0.96 33.1
11. Agitation 0.64 0.82 46.6
12. Loss of interest 0.89 0.97 56.8
13. Indecisiveness 0.63 0.86 43.1
14. Worthlessness 0.57 0.78 40.8
15. Loss of energy 1.17 0.74 83.8
16. Changes in sleeping pattern 1.32 1.01 76.2
17. Trritability 0.71 0.82 414
18. Changes in appetite 0.88 0.87 61.4
19. Concentration difficulty 0.87 0.85 59.5
20. Tiredness or fatigue 1.15 0.87 76.9
21. Loss of interest in sex 0.97 0.96 61.1
Total score 16.15 12.18 42.3°

% Ttem score >1.
® Total score >17.

inclusion of four covariances (only one that was a cross
factor). This was done in order to model significant
covariance between variables that cannot be accounted for
by the model solution and is common practice in fitting CFA
models. The final fit functions of this model were superb
(x*=235.54, df=130, CFI=0.97). The final solution is shown
in Fig. 1. All factor loadings are standardized, and the four
error covariances are shown. Error variances were left out of
the figure for parsimony.

3.5. Interpretation of factors

The items that comprised the first factor were largely a
measure of cognitive and affective symptoms. The highest-
loading items in the EFA were past failure (.782), self-
criticalness (.747), worthlessness (.745) and self-dislike
(.733). In the CFA, the items comprising the final model
solution, in order of the strength of their factor loadings,
were worthlessness (.835), self-criticalness (.792), guilty
feelings (.790), self-dislike (.754), past failure (.750),
pessimism (.714), sadness (.696), crying (.640), agitation
(.631), suicidal thoughts (.617) and punishment feelings
(.600). This factor was labeled “Cognitive—Affective.”

The items that comprised the second factor were largely
a measure of somatic symptoms. In the EFA, the highest-
loading items were tiredness or fatigue (.924), loss of
energy (.775) and irritability (.509). In the CFA, the items
comprising the final model solution, in order of the
strength of their factor loading, were concentration
difficulty (.767), tiredness or fatigue (.687), loss of energy
(.663), changes in appetite (.646), loss of interest in sex
(.598), changes in sleeping pattern (.584) and irritability
(.575). This factor was labeled “Somatic.”
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Fig. 1. Confirmatory factor analysis of the items retained in the EFA of the BDI-II (N=330).

3.6. Parsimonious factor structure

In order to shorten the factors to smaller data
parsimonious scales, a second CFA was conducted
to model the six items from the first CFA with factor
loadings above .70 and the four items from the

set,

and the model

fit

second factor with factor loadings above
new CFA model was run on the second half of the
data quite well
(x*=78.42, df=32, CFI=0.97). The factors showed
good reliability estimates (.91 and .81, respectively).
This shortened solution is shown in Fig. 2.
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Fig. 2. Confirmatory factor analysis for a reduced set of items from the BDI-II (N=330).

3.7. Factor scale scores and their relationship with
psychiatric and medical data

The mean item score on the Somatic factor (M=1.01, S.
D.=.63) was significantly higher than the mean item score
on the Cognitive—Affective factor (M=.61, S.D.=59) [t
(670)=—22.64, P<.001]. Patients with a current MDD
diagnosis scored significantly higher on the mean item
scores of both the Cognitive—Affective factor (M=.81, S.D.
=.62) [((669)=12.62, P<.001], and the Somatic factor
(M=1.20, S.D.=.61) [#(669)=7.50, P<.001], compared with

individuals without an MDD diagnosis. Individuals with a
cirrhosis diagnosis scored significantly higher than in-
dividuals without a cirrhosis diagnosis on the mean item
score of the Somatic factor (M=1.14, S.D.=.67) [((669)=
—2.42, P=.016], but not of the Cognitive—Affective factor
(M=.68, S.D.=.63) [t(669)=—1.34, P=.18].

4. Discussion

Major depressive disorder is prevalent in patients with
HCV, and it has been suggested that the occurrence of
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depression during the course of antiviral treatment for HCV
can reduce treatment effectiveness [16,17]. Because pre-
treatment depressive symptoms may predict the onset of
MDD during treatment [6,14,15], moderate to severe
depressive symptoms are a common reason for postponing
or excluding patients from treatment [18]. Several new
antiviral medications for HCV are currently in development,
and two are awaiting FDA approval for widespread use.
While these medications show promise of increased
effectiveness for reducing HCV viral load, they still require
combination with traditional antiviral medications that are
associated with psychiatric side effects [41]. Additionally,
since the number of individuals infected with HCV for 20
years or longer is estimated to increase until approximately
2015 [42], the demand for effective antiviral treatments will
continue to intensify.

The BDI-II is frequently used to assess depressive
symptomatology in medical populations despite the fact
that its validity may be compromised due to the overlap of
somatic symptoms common to both depression and chronic
illness. This overlap may cause depression severity to be
overestimated in patients with HCV, which in turn may
contribute to the exclusion of patients from antiviral
treatment who would otherwise benefit from a potentially
lifesaving treatment. With the aim of improving the validity
of the BDI-II for patients with HCV and shedding light on
the unique nature of the depressive syndrome in HCV-
positive individuals as measured by the BDI-II, this article
described an EFA and CFA conducted on the BDI-II scores
of 671 patients with HCV.

Our initial EFA suggested a two-factor structure that was
confirmed by subsequent CFA. We interpreted the first factor
as measuring the cognitive and affective aspects of
depression, and the second factor as measuring the somatic
aspects of depression. This two-factor structure has similar-
ities with prior factor analytic studies of medical populations
[28,43]. Our findings suggest that when depression is
measured with the BDI-II in patients with HCV, the cognitive
and affective symptoms of depression form a distinct cluster
separate from the somatic symptoms of depression.

The average item score on the Somatic factor was
significantly higher than the average item score on the
Cognitive—Affective factor for the entire sample. This
finding was expected considering that we utilized a sample
of individuals with a chronic medical illness sharing many of
the same somatic complaints common among individuals
with depression. Low energy and fatigue are prominent
symptoms of chronic HCV infection; as expected, 84% and
77% of our sample endorsed these symptoms on the BDI-II,
respectively. Additionally, individuals with a current MDD
diagnosis scored significantly higher on both factors than did
individuals without an MDD diagnosis, suggesting that both
factors are sensitive to a history of depression.

It is possible that the factors found in our analysis are
illustrative of two depressive symptom dimensions that are
correlated with distinct biological mechanisms, as we and

others have shown in patients with chronic medical illness
[44,45]. On the other hand, considering that the majority of the
symptoms measured by the Somatic factor are also common
symptoms of chronic HCV infection, it is also possible this
factor represents a set of symptoms that, in the HCV-positive
population, may not be directly related to depression. For
example, patients in our sample with cirrhosis scored
significantly higher on the Somatic factor and the BDI-II
total score than did individuals with less severe liver disease,
despite the fact that they were equally likely to have a current
diagnosis of MDD. This finding indicates that increasing
physical problems as the result of worsening liver disease may
cause inflation of the Somatic factor score, which potentially
compromises the validity of both the Somatic factor score and
the BDI-II total score. Therefore, the Cognitive—Affective
factor may be a more valid measure of depression as liver
disease progresses. In a prior study of 89 patients with chronic
medical illness, a Cognitive—Affective subscale on the BDI
detected clinical depression as well as a common specialized
self-report measure designed for medical patients [46]. While
additional studies are needed to confirm the specificity of the
Cognitive—Affective factor as a valid standalone measure of
depression in patients with HCV, at a minimum, it would be
helpful in clinical practice to analyze the Cognitive—Affective
and Somatic subscales in order to draw attention to those
individuals whose depression symptom profile is in need of
further clarification. Individuals who score high on the BDI-II
primarily due to somatic symptoms would benefit from a more
rigorous assessment of their depressive symptoms. It is also
important to use caution when utilizing other depression
screening measures that employ somatic symptoms in their
overall measurement of depression in patients with HCV.
Similar suggestions have been made in prior studies with
patients with other chronic illnesses [21,47].

This study has several limitations. Generalizability is
limited by the fact that we recruited patients from a one-time
HCYV educational class. It is possible that HCV patients who
attended this class were inherently different from the HCV
patients who chose not to attend. Furthermore, our sample
was a predominantly Caucasian, male sample of veterans
seeking medical care at one VA medical center. Studies that
utilize a more representative sample of HCV-positive
patients would reinforce the external validity of our findings.
The sample was recruited from a population of individuals
seeking HCV treatment at an outpatient clinic. This sample
may have different characteristics from the general popula-
tion of individuals with HCV, particularly those who are
unaware of their HCV-positive status. We also did not
control for use of antidepressant medications in our sample.
While it is unlikely this would change the overall factor
model, it is possible that use of antidepressants could alter
specific clusters of symptoms over time and attenuate the
BDI-II total score. Finally, we used medical records to
document diagnoses of MDD, which may result in under- or
overreporting of diagnoses. A structured clinical interview
may provide more reliable assessment.
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Despite these limitations, this study has several signifi-
cant strengths. It is the first to investigate the factor structure
of a depression screening instrument in a large, treatment-
seeking sample of patients with HCV; thus, the results have
important implications for clinical practice and future
research. A two-factor structure of the BDI-II with separate
underlying variables representing Cognitive—Affective and
Somatic symptoms was an excellent fit for our data. While
both factors were sensitive to individuals with a current
MDD diagnosis, our sample tended to score significantly
higher on the Somatic factor than on the Cognitive—
Affective factor, and individuals with a cirrhosis diagnosis
scored significantly higher on the Somatic factor and BDI-II
total score than individuals without a cirrhosis diagnosis,
despite being equally likely to have a current MDD
diagnosis. Therefore, when screening for depression in
patients with HCV, items targeting the cognitive and
affective symptoms of depression may provide a more
valid measure of depression than items targeting the somatic
symptoms of depression.
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