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Hepatitis C virus (HCV) diminishes health related quality of life (HRQOL), and it is now
common to measure HRQOL in clinical trials. We sought to summarize the HRQOL data in
HCV, and to establish the minimally clinically important difference (MCID) in HRQOL
scores in HCV. We performed a systematic review to identify relevant studies, and converted
HRQOL data from each study into clinically interpretable statistics. An expert panel used a
modified Delphi technique to estimate the MCID in HCV. We found that patients with
HCV scored lower than controls across all scales of the SF-36. Patients achieving sustained
virological response (SVR) scored higher across all scales versus patients without SVR,
especially in the physical health domains. HRQOL differences did not correspond with
differences in liver histology or ALT levels. Based upon the published data, the expert panel
concluded that the SF-36 vitality scale was most relevant in patients with HCV, and gener-
ated a mean MCID of 4.2 points on this scale. In conclusion, patients with HCV have a
clinically significant decrement in HRQOL versus controls, and physical HRQOL improves
in patients achieving SVR but not in those without SVR. The data further suggest that
traditional outcomes fail to capture the full spectrum of illness related to chronic HCV. A
difference of 4.2 points on the SF-36 vitality scale can be used as an estimate of the MCID in
HCV, and this value may be used as the basis for power calculations in clinical trials
evaluating HRQOL. Supplementary material for this article can be found on the
HEPATOLOGY website (http://www.interscience.wiley.com/jpages/0270-9139/suppmat/
index.html). (HEPATOLOGY 2005;41:790-800.)

Chronic hepatitis C virus (HCV) infection is a prev-
alent and expensive condition affecting 4 million
people in the United States at a cost of over $700

million annually.1 HCV leads to cirrhosis in up to 20% of
those chronically infected2 and is the primary indication for
liver transplantation worldwide.3 This economic burden is
multiplied by the dramatic impact of HCV on health related
quality of life (HRQOL) resulting from complications of
advanced liver disease such as encephalopathy, variceal hem-
orrhage, ascites, and liver transplantation.4-6 However, these
end-stage complications are relatively rare compared with
the vast majority of patients with HCV in the absence of
clinically significant liver disease. Despite the previous con-
sensus that this majority of patients has asymptomatic sero-
positivity,7 evolving data now indicate that HCV itself may
diminish HRQOL in the absence of advanced liver dis-
ease,8-20 perhaps as a result of extrahepatic symptoms related
to HCV, cognitive dysfunction related to HCV, or a nega-
tive synergy between HCV and comorbid psychosocial dis-
orders.10,21

As awareness grows of the HRQOL decrement from
HCV and its clinical consequences, investigators have be-

Abbreviations: HCV, hepatitis C virus; HRQOL, health related quality of life;
SVR, sustained virological response.

From the 1Division of Gastroenterology, VA Greater Los Angeles Healthcare System;
2Division of Digestive Diseases, David Geffen School of Medicine at UCLA; 3Center for
the Study of Digestive Healthcare Quality and Outcomes; 4Center for Liver Diseases,
Inova Fairfax Hospital; 5UCLA School of Public Health; 6RAND Corporation Santa
Monica; 7MEDTAP International; 8Global Health Economics, Amgen, Inc.

Received November 15, 2004; accepted January 26, 2005.
B.M.R.S is supported by a VA HSR&D Research Career Development Award.

Dr. Hays is supported in part by the UCLA/DREW Project EXPORT, National
Institutes of Health, National Center on Minority Health & Health Disparities,
(P20-MD00148-01) and the UCLA Center for Health Improvement in Minority
Elders / Resource Centers for Minority Aging Research, National Institutes of
Health, National Institute of Aging, (AG-02-004). F.K. is supported by an AASLD
Advanced Hepatology Fellowship Award and a VA Ambulatory Care Fellowship in
Health Services Research. This work was supported by a research grant from Amgen
Inc.

Address reprint requests to: Fasiha Kanwal, M.D., M.S.H.S., VA Greater Los
Angeles Healthcare System, David Geffen School of Medicine at UCLA, Center for
the Study of Digestive Healthcare Quality and Outcomes, 11301 Wilshire Blvd.,
Bldg 115 Room 215E, Los Angeles, CA 90073. E-mail: fkanwal@mednet.ucla.edu;
fax: 310-268-4510.

Copyright © 2005 by the American Association for the Study of Liver Diseases.
Published online in Wiley InterScience (www.interscience.wiley.com).
DOI 10.1002/hep.20659
Potential conflict of interest: Dr. Spiegel is on the speaker’s bureau and has

consulted for Novartis.

790



come progressively interested in measuring HRQOL in
HCV clinical trials. This acknowledgment that the bur-
den of HCV extends beyond its economic impact coin-
cides with recommendations by the National Institutes of
Health to conduct studies that measure not only tradi-
tional biological outcomes in HCV (i.e., HCV RNA, liver
enzyme levels, liver histology), but also patient-oriented
outcomes.22 However, most clinicians are not versed in
the interpretation of HRQOL in HCV, and patient-ori-
ented outcomes such as HRQOL may fail to resonate
with clinicians in the same way as traditional biological
parameters. Failure to understand and interpret HRQOL
data in HCV may lead to the myopic view that biological
outcomes are of primary importance — a view that likely
underestimates the true burden of illness engendered by
HCV.

In light of the disconnection between the growing im-
portance of measuring HRQOL in HCV and the inabil-
ity of many clinicians to readily interpret HRQOL
differences, it is imperative to establish the clinical signif-
icance (in contrast to the statistical significance) of
HRQOL score differences by anchoring them to changes
in clinically familiar outcomes. By knowing the clinically
important differences in HRQOL, researchers, physi-
cians, and patients can better understand not only the
overall health burden of HCV, but also the optimal ap-
proach to managing HCV. Nonetheless, despite the in-
creasing awareness of HRQOL in HCV, there has been
no attempt to systematically review the HRQOL litera-
ture in HCV.

In light of this shortcoming we performed a systematic
review and quantitative assessment with the following ob-
jectives: (1) to identify and summarize the published lit-
erature pertaining to HRQOL in HCV; (2) to compare
the HRQOL in patients with HCV versus healthy con-
trols; (3) to compare the HRQOL in HCV patients
achieving sustained virologic response (SVR) versus those
without SVR; (4) to stratify HRQOL data in HCV by
clinically-relevant anchors, including liver disease severity
anchors and neurological, psychological, and social an-
chors; and (5) to establish the minimally clinically impor-

tant HRQOL difference (MCID) in HCV. These data
may provide the basis for appropriate sample size calcula-
tions in treatment trials, allow physicians to better mon-
itor patient outcomes in clinical practice, and equip
patients with the knowledge to better select between com-
peting management strategies.

Materials and Methods

Systematic Review. We performed a systematic re-
view of MEDLINE, EMBASE, and published abstracts to
identify relevant English-language publications from Jan-
uary 1990 to June 2004. Refer to the Technical Appendix
for a detailed description of our systematic review meth-
odology, including the keywords, search strings, and in-
clusion/exclusion criteria applied (Table 1).

Conceptual Framework Overview. There are several
methods to estimate the clinical significance of HRQOL
score differences. The most clinically meaningful method
is to anchor score differences to outcomes that are familiar
to physicians and patients. This “anchor-based” approach
can be classified as criterion-anchored or construct-an-
chored, as depicted in the conceptual framework in Fig. 1.
Because HRQOL is a patient-oriented outcome, the cri-
terion standard by which to anchor HRQOL is patient-
reported change in overall health status. In contrast,
“construct anchoring” refers to comparing HRQOL dif-
ferences to disease-specific biological or clinical outcomes
rather than patient-based reporting.23 We performed our
data abstraction and quantitative analyses according to
this conceptual framework. Refer to the Technical Ap-
pendix (available at http://interscience.wiley.com/jpages/
0270-9139/suppmat/index.html) for a detailed description
of this framework and the related statistics, including
mean HRQOL group differences, HRQOL group differ-
ence in differences (DID), and corresponding effect sizes
(ES). The ES for between-group HRQOL differences is
calculated using the following equation (SD � standard
deviation):

Table 1. Systematic Review Search Strategy

Group Search Terms Significance of Grouping

1 MEDLINE � EMBASE Targeted Bibliographic Databases
2 (Hepatitis C (MeSH—exploded) OR Hepatitis C (tw) OR Viral Hepatitis (tw)) Targeted Topic Focus
3 (Quality of life (MeSH—exploded) OR Health Status (MeSH—exploded) OR Level of health (tw) OR Health Level*

(tw) OR Life Qualit* (tw) OR SF-36 (tw) OR Short Form 36 (tw) OR SIP (tw) OR Sickness Impact Profile (tw) OR
Minimally important difference (tw) OR Responsiveness (tw))

Targeted Content Keywords

4 (Letter (pt) OR editorial (pt) OR review (pt) OR news (pt)) Excluded study types

NOTE. The asterisk (*) indicates keyword truncation. The five search groups were combined as follows: (1 AND 2 AND 3 NOT 4). (MeSH � medical subject heading;
pt � publication type; tw � text word).
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ES �
�HRQOLgroup 1 � HRQOLgroup 2�

SDgroup 1

Cohen has standardized the interpretation of the ES by
suggesting that a value of �0.2 represents a small clinical
effect, 0.5 a moderate effect, and �0.8 a large effect.24

The advantage of this interpretation scheme is that
HRQOL outcomes in different interventions and health
states can be compared using a standardized ES — a sta-
tistic with clinical relevance that serves as an “exchange
currency” across disparate fields in medicine. Refer to the
Technical Appendix (at the HEPATOLOGY website (http://
interscience.wiley.com/jpages/0270-9139/suppmat/index.
html). for additional information about the ES.

Statistical Analysis. We classified each identified
study according to the HRQOL conceptual framework in
Fig. 1.

We converted the HRQOL from each study to one or
more of the clinically interpretable statistics described
above and listed in Fig. 1. Where necessary we converted
standard errors into SDs prior to calculating the ES. We
then constructed evidence tables to display the compiled
HRQOL data stratified by clinical anchors, and present
the weighted mean and median for each relevant statistic
stratified by anchor.

Expert Panel to Estimate Minimally Clinically Im-
portant Difference (MCID). Because statistical signifi-
cance does not always correlate with clinical relevance, it is
important to determine whether a given HRQOL differ-
ence between groups is clinically important to patients
themselves. The MCID is defined as the smallest change
in HRQOL that is important to patients, and this value is
essential for monitoring patient outcomes and calculating

appropriate sample sizes for clinical trials employing
HRQOL as an outcome.25 Refer to the Technical Appen-
dix for a detailed description of the MCID.

Because few studies directly measure MCID, we con-
vened an expert panel to indirectly estimate the MCID in
HCV based upon the existing HRQOL data. The panel
consisted of three board-certified hepatologists and two
HRQOL methodologists with experience in chronic liver
disease-specific HRQOL. All members of the panel have
published extensively within the field of HRQOL in
chronic liver diseases and have participated in the devel-
opment and testing of HRQOL instruments in chronic
liver diseases.

Using the results of the systematic review, the panel
estimated the MCID in HCV by using the existing
HRQOL data. This approach of combining existing data
to derive the MCID is an accepted technique that has
been employed in other areas of medicine.26 To achieve
this goal, we employed a modified Delphi technique27

consisting of 5 steps: (1) the results of the systematic re-
view were distributed to the panelists for independent
review; (2) in light of the review, each panelist indepen-
dently submitted his/her first-round estimate of the
MCID; (3) the panelists then convened in-person to
jointly discuss the systematic review findings; (4) the first-
round estimates of the MCID were anonymously revealed
and discussed; and (5) each panelist submitted his/her
final estimate of the MCID. We present the final mean
and range of MCID resulting from the evidence-driven
expert panel assessments.

Results
Study Selection

The search strategy identified 259 titles, of which 32
met explicit inclusion criteria (Fig. 2). Of the 32 studies,
all provided sufficient data to calculate either an HRQOL
mean group difference or a DID, 20 provided sufficient
distributional data to calculate an ES, and none provided
criterion-anchored data to measure the MCID.

Results Stratified by Clinical Anchors

HRQOL in HCV Versus Healthy Controls. Al-
though HCV may diminish HRQOL through complica-
tions of advanced cirrhosis, it may also diminish HRQOL
in the absence of clinically significant liver disease.8-20 The
mechanism of HRQOL decrement in the absence of liver
damage is unclear. Potential mechanisms include the de-
velopment of extrahepatic somatic symptoms (e.g., HCV-
related arthralgia and myalgia), extrahepatic disorders
(e.g., HCV-related cryoglobulinemia, sicca syndrome,
glomerulonephritis), or HCV-related subclinical cogni-
tive dysfunction, among others.10,21

Fig. 1. Health Related Quality of Life (HRQOL) Conceptual Framework.
Refer to text and Technical Appendix for description of terms. MCID,
minimal clinically important difference; DID, difference in difference
score.
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We identified 15 studies that compared HRQOL in
patients with compensated HCV seropositivity versus
healthy control subjects without HCV (Table 2 and Ta-
ble 3).5,8-20,28 All 15 studies measured HRQOL with the
SF-36 Health Survey (refer to the Technical Appendix for
information regarding the SF-36).

HRQOL Score Differences: All 15 studies provided
cross-sectional group mean HRQOL differences stratified
by HCV status — the clinical anchor in this circum-
stance. Table 1 presents the data across the 8 SF-36 scales
and provides the weighted mean and median for each
scale. The largest impact of HCV was in the role-physical
scale (HCV vs. healthy control weighted mean cross-sec-
tional difference � �15.8 points), followed by the role-
emotional scale (�13.0) and the general health scale
(�12.6). Three studies measured differences in the Men-
tal Component Score (MCS) and Physical Component
Score (PCS).9,11,17 The weighted mean differences in
MCS and PCS were �12.8 and �9.1, respectively. Al-
though there is no established minimally important dif-
ference in SF-36 scale scores in HCV, a review of SF-36
data in other diseases revealed that a 3-5 point difference
in scale scores may represent a clinically important differ-
ence.29 Although these thresholds are potentially arbitrary
and fail to account for the underlying variation in
HRQOL scores,30 they suggest that the 7-15 point differ-
ences observed in compensated HCV versus healthy con-
trols represent a clinically important difference across all
SF-36 scales.

Effect Sizes: Ten studies provided sufficient data to cal-
culate cross-sectional ES for HRQOL in compensated
HCV versus healthy non-HCV controls (Table 3).5,8,12-20

The largest ES for HCV was in the social function and
general health scales (both weighted mean ES � �0.7),
followed by the vitality and role-physical scales (both
�0.6). Two studies measured ES in the MCS and PCS

Fig. 2. Results of Literature Search. Of the 32 studies selected for
inclusion in the review, 23 were published manuscripts, and 9 were
published abstracts. Inter-rater agreement was high for each phase of
selection (title phase � � 0.85; abstract phase � � 0.92; manuscript
phase � � 0.98).

Table 2. Studies Comparing HRQOL in Patients With HCV Versus Healthy Controls—Cross-Sectional
Mean Differences Between Groups

Author Ref # N

SF-36 Scales

Physical
Function

Role
Physical

Bodily
Pain

General
Health Vitality

Social
Function

Role
Emotional

Mental
Health MCS PCS

Cordoba 5 160 �9 �22 �16 �17 �10 �5 0 1 — —
McHutchison 8 912 �1.5 �3.8 �0.8 �4.1 �4.5 �2.1 �0.6 �0.6 — —
Hussain 9 220 �10 �18 �14 �20 �11 �9 �14 �15 �5 �5
Kramer 10 200 �7 �19 �7 �9 �11 �15 �16 �12 — —
Gifford 11 462 — — — — — — — — �20.3 �12.7
Bini 12 260 �24.6 �46 �30.2 �25 �22 �39 �44.8 �11.3 — —
Foster 13 116 �13.2 �34.5 �13.7 �26 �15.7 �25.8 �26.1 �16 — —
Bayliss 14 157 �9.6 �23.7 �10.9 �19.1 �17.5 �7.6 �11 �4.3 — —
Gallegos-Orozco 15 157 �14.2 �15.6 �3.5 �27.2 �14.6 �3.0 �10.0 �2.3 — —
Dalgard 16 199 �14 �30 �29 �32 �24 �48 �61 �34 — —
Fleming 17 299 �4.5 �23.6 �16.3 �15.2 �17.9 �11.1 �19.4 �12.9 �7 �6.6
Pojoga 18 102 �8.4 �1.7 �8.7 �5.3 �3 �1.8 �8.6 — —
Hunt 19 31 �10 �25 �22 �25 �15 �12 0 �8 — —
Miller 20 95 �5.1 �17.3 �8.2 �22.5 �14.2 �62 �32 �13.7 — —
Paterson 28 163 �5 �2 0 �1.8 �2 0 �1 �2 — —

Weighted Mean 3 �7.0 �15.8 �9.0 �12.6 �10.1 �11.9 �13.0 �7.2 �12.8 �9.11
Median 3 �9.3 �20.5 �13.7 �19.6 �14.4 �10.0 �12.5 �10.0 �7 �6.6

NOTE. The data are presented across the 8 SF-36 scales and the 2 SF-36 component scales—the Mental Component Score (MCS) and Physical Component Score
(PCS). The weighted mean and median are presented for the cumulative data (bottom rows).
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scores. The weighted mean estimates were �1.0 and
�0.75 for MCS and PCS, respectively. Although there is
no established ES corresponding with a minimally impor-
tant difference in HCV, the conventional benchmark for
a “small” ES is �0.2.30 By this standard the 0.3 to 1.0
range in ES (using absolute values) observed in compen-
sated HCV versus healthy controls likely represents a clin-
ically meaningful impact on HRQOL.

Summary of HRQOL in HCV vs. Healthy Controls.
The data consistently reveal that patients with compen-
sated HCV seropositivity have a diminished HRQOL
compared with healthy controls. Moreover, the impact of
HCV on HRQOL is moderate to large across all SF-36
scales. The impact of HCV is most dramatic in social and
physical function, general health, and vitality.

HRQOL Stratified by Sustained Virological Re-
sponse (SVR) Status. The traditional short-term goal of
treatment in HCV is to achieve SVR. Although SVR is a
biochemical rather than clinical outcome measure, it is
considered to be a surrogate marker for clinically relevant
outcomes including progression to cirrhosis and survival.
Therefore, SVR is a relevant clinical anchor for HRQOL
data. We identified 9 studies that measured HRQOL
stratified by SVR (Table 4).8,31-38

HRQOL Score Differences: Seven studies measured
HRQOL DID scores (see equation [2] in Technical Ap-
pendix) stratified by SVR status (Table 3).8,31-35,38 The
largest DID score was in the role-physical scale (weighted
mean � 10.4), followed by role-emotional (7.5), general
health (7.1), and vitality (6.6). The weighted mean DID
scores in the MCS and PCS were 2.7 and 2.6, respec-
tively. Only 2 studies reported cross-sectional mean
HRQOL score differences stratified by SVR.36,37 The
largest mean difference was in the physical function scale

(11.1), followed by mental health (7.7) and social func-
tioning (7.5).

Effect Sizes: Six studies provided sufficient data to cal-
culate an ES for HRQOL in patients achieving SVR fol-
lowing antiviral therapy versus nonresponders.32-36,38

Two studies presented cross-sectional ES data36,37 and 4
presented longitudinal data.32-35 Consistent with the
DID scores, the impact of SVR was most pronounced on
the role-physical and general health scales (mean weighed
ES � 0.4), followed by vitality, physical function, and
social function (0.3 for latter 3 scales).

Summary of HRQOL Stratified by SVR. The data
indicate that HRQOL is consistently worse in patients
that fail to achieve SVR versus patients that develop viral
clearance following treatment for HCV. The impact of
SVR is most pronounced in the role-physical and general
health scales. The data suggest that patients achieving
SVR may have clinically significant improvements in
these HRQOL domains compared to patients with an
unsuccessful treatment course.

HRQOL Stratified by Neuropsychosocial Anchors.
HRQOL Score Differences. Data indicate that HCV not
only impacts biological functioning, but also neurologi-
cal, psychological and social functioning. These “neuro-
psychosocial” effects of HCV adversely impact HRQOL.
We identified 6 studies that measured HRQOL stratified
by a neuropsychosocial anchor.9,10,15,39-41 One study mea-
sured a strictly neurological anchor (subclinical cognitive
dysfunction determined by evoked potentials),10 4 mea-
sured psychological anchors (including depression, “psy-
chiatric comorbidity,” and “emotional distress”),9,15,39,40

and one measured a social anchor (“stigmatization”).41

Five of the 6 studies measured HRQOL with the SF-36
(Table 5),9,10,15,39,40 and one used the Sickness Impact

Table 3. Studies Comparing HRQOL in Patients With HCV Versus Healthy Controls—Cross-Sectional
Effect Sizes Between Groups

Author Ref # N

SF-36 Scales

Physical
Function

Role
Physical

Bodily
Pain

General
Health Vitality

Social
Function

Role
Emotional

Mental
Health MCS PCS

Cordoba 5 160 �0.6 �0.7 �0.7 �0.8 �0.4 �0.2 0 0.04 — —
McHutchison 8 912 �0.16 �0.34 �0.08 �0.4 �0.4 �0.2 �0.06 �0.06 — —
Kramer 10 200 �0.6 �0.5 �0.3 �0.4 �0.5 �0.6 �0.4 �0.6 — —
Bini 12 260 �0.9 �1.2 �1.1 �1 �0.9 �2.9 �1.2 �0.9 — —
Foster 13 116 �1 �1.5 �0.7 �1.6 �0.8 �1.6 �0.9 �1 — —
Bayliss 14 157 �0.5 �1.4 �0.5 �1 �0.7 �0.3 �0.3 �0.1 — —
Gallegos-Orozco 15 157 �1.6 �1.0 �0.2 �1.7 �1.2 �0.2 �0.3 �0.2 �1.5 �1.05
Fleming 17 299 �0.16 �0.5 �0.5 �0.6 �0.7 �0.4 �0.5 �0.5 �0.7 �0.6
Pojoga 18 102 �0.7 �0.4 — — — — — — — —
Miller 20 95 �0.2 �0.4 �0.3 �0.8 �0.5 �2.1 �0.7 �0.6 — —

Weighted Mean 3 �0.45 �0.6 �0.4 �0.7 �0.6 �0.7 �0.35 �0.3 �1.0 �0.75
Median 3 �0.6 �0.6 �0.5 �0.8 �0.7 �0.4 �0.4 �0.5 — —

NOTE. The data are presented across the 8 SF-36 scales and the 2 SF-36 component scales. The weighted mean and median are presented for the cumulative data
(bottom two rows).
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Profile.41 The largest impact on HRQOL was in the
SF-36 role–emotional scale, with cross-sectional
HRQOL differences ranging from �4.0 (subclinical cog-
nitive dysfunction) to -39.0 (emotional distress). Perhaps
more surprising, all of the somatic scales (physical func-
tion, role-physical, bodily pain) also demonstrated large
group mean differences. Zickmund et al. found similarly
large effects on Sickness Impact Profile scores stratified by
patient-reported “stigmatization.”41 Compared with
HCV patients who did not feel stigmatized by their dis-
ease, those who felt “severely stigmatized” scored 8 points
lower on average on the total Sickness Impact Profile
score.

Effect Sizes: Our review failed to identify any study
presenting sufficient distributional data to calculate an ES
across a neurological, psychological, or social anchor.

Summary of HRQOL Stratified by Neuropsychoso-
cial Anchors. The data indicate that there are large
HRQOL differences in HCV across neurological, psy-
chological, and social anchors. These results are not un-
expected since each of these anchors, when present, may
independently diminish HRQOL. It is difficult to deter-
mine whether the large impact on HRQOL observed in

these studies is primarily related to the specific anchors, or
whether there is a negative synergistic effect between these
anchors and HCV.

HRQOL Stratified by Liver Disease Severity An-
chors. HCV is associated with a wide-range of extrahe-
patic manifestations. Nonetheless, its primary biological
impact is on the liver. Although liver damage does not always
correspond with patient symptoms and overall health status,
liver disease severity is an important surrogate outcome in the
management of HCV. Traditional markers of liver disease
severity include histological activity (e.g., Knodell scores),
biochemical activity (e.g., ALT levels), and clinical activity
(e.g., Child’s class, MELD score). We identified 5 studies
that measured HRQOL stratified by one or more liver dis-
ease severity anchor(s) (Table 6).5,8,15,36,42

Histological Activity Anchors: Two studies stratified
HRQOL by histological anchors.8,36 McHutchison et al.
found no significant difference in HRQOL in patients
with a �5 point change in Knodell score (a histologically
important change in disease activity) versus no change in
Knodell score.8 The HRQOL DID scores ranged from
0.5 in physical function to 2.4 in vitality. Similarly,
Coughlan et al. detected no significant HRQOL differ-

Table 4. HRQOL Stratified by SVR Status

Author Ref # N

SF-36 Scales

Physical
Function

Role
Physical

Bodily
Pain

General
Health Vitality

Social
Function

Role
Emotional

Mental
Health MCS PCS

HRQOL Score Difference in Differences � SVR versus No SVR

McHutchison 8 912 2.3 4.5 1.6 5 4.8 3 3 2.3 — —
Hassanein 38 1121 5.5 5.7 4.1 7.4 6.3 5.8 9.3 5 2.6 2.2
Neary 31 257 6 10 4.1 6.2 6 9 2.9 0.7 — —
Bernstein 32 1441 4.6 9.8 2.9 9.1 9.6 6.2 8.4 4.6 3 2.8
Bonkovsky 33 1392 5.5 22 �1 8 8 9 12 4 — —
Raseneck 34 531 5.0 13.9 5.2 12.3 9.4 5.8 8.4 5.3 2.2 2.9
Ware 35 324 3.4 3.1 1.6 5.5 2.7 4.3 1.1 0.6 — —

Weighted Mean/Median 3 4.3/5.0
10.4/

9.8 2.0/2.9
7.1/
7.4

6.6/
6.3 5.8/5.8 7.5/8.4 3.5/4.0 2.7/2.6 2.6/2.8

HRQOL Cross-Sectional Mean Difference � SVR versus No SVR

Coughlan 36 93 14 1.1 4.8 9.6 4.0 9.4 �3.4 9.3 — —
Hassanein 37 36 3.7 0.9 3.4 0.6 — 2.6 9.7 3.7 0.9 3.4

Weighted Mean 3 11.1 1.0 4.4 7.1 4.0 7.5 2.4 7.7 0.9 3.4

HRQOL Effect Size Results � SVR versus No SVR

Bernstein 32 1441 0.3 0.3 0.2 0.5 0.4 0.3 0.2 0.3 0.3 0.3
Bonkovsky 33 1392 0.3 0.7 �0.05 0.4 0.4 0.4 0.4 0.25 — —
Raseneck 34 531 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.2 0.3 0.25
Ware 35 324 0.4 0.3 0.2 0.4 0.3 0.4 0.1 0.1 — —
Coughlan 36 93 0.5 0.05 0.2 0.4 0.2 0.3 �0.1 0.4 — —
Hassanein 37 36 0.1 0.02 0.1 0.02 — 0.1 0.2 — — —

Weighted Mean/Median 3 0.3/0.3
0.4/
0.25 0.1/0.2

0.4/
0.4

0.3/
0.3 0.3/0.3 0.2/0.2

0.2/
0.25 0.3/— 0.3/—

NOTE. Three types of data are presented: (1) HRQOL difference in difference scores stratified by SVR status; (2) HRQOL cross-sectional mean difference scores
stratified by SVR status; and (3) HRQOL effect sizes stratified by SVR status. The data are presented across the 8 SF-36 scales and the 2 SF-36 component scales.
The weighted mean and median are presented for each set of data (bottom row of each section).
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ence in patients with a �3 Knodell score versus �4
Knodell score following treatment for HCV.36 The cross-
sectional mean HRQOL differences ranged from �1.8 in
role–physical (suggesting a unexpectedly higher HRQOL in
patients with worse histological activity) to 2.2 in vitality.

Biochemical Activity Anchors: Two studies stratified
HRQOL by ALT levels.8,42 McHutchison et al. found no
significant difference in HRQOL in patients with a �3
times improvement in the ALT ratio (a clinically impor-
tant change in biochemical activity) versus no change in
the ALT ratio.8 Similarly, Miller et al. detected no differ-
ence in either the MCS or PCS in patients with high
versus normal ALT levels.42 In fact, there was a trend
towards lower HRQOL in those with normal levels (cross
section mean difference for MCS � �0.1, PCS � �3.3).

Clinical Activity Anchors: Two studies compared
HRQOL in patients with HCV-related Child’s class B
cirrhosis versus noncirrhotic chronic HCV.5,15 Both stud-
ies revealed large differences in HRQOL across all scales.
The cross-sectional mean differences ranged from �7.0
for general health to �44.0 for role-physical and PCS,
and the ES ranged from �0.3 for general health to �1.4
for physical function and PCS.

Summary of HRQOL Stratified by Liver Disease
Severity Anchors. The data suggest that subtle histolog-
ical or biochemical changes are not perceived as clinically

important by patients, thereby suggesting that these tra-
ditional biological outcomes may fail to capture the full
spectrum of illness related to chronic HCV. In contrast,
there are large and clinically significant differences in
HRQOL in patients with versus without cirrhosis. The
large differences in HRQOL stratified by cirrhosis are not
unexpected given the well-documented negative impact
that cirrhosis itself exerts on HRQOL, independent of
concurrent HCV.

Expert Panel Estimate of MCID in HCV
Based upon a priori hypotheses and data from the sys-

tematic review, the expert panel concluded that the SF-36
vitality scale (Table 7) captures the HRQOL domain of
the SF-36 that is most relevant to patients with HCV.
Specifically, because HCV and its treatment are associ-
ated with a range of devitalizing symptoms such as tired-
ness, lack of energy, and lassitude, the SF-36 vitality scale
is pertinent in HCV. Moreover, our systematic review
revealed that vitality was one of the key domains most
affected by HCV. Of the 8 SF-36 scales, the vitality scale
ranked in the top 3 for size of HCV impact on HRQOL
across all clinical anchors.

Therefore, rather than develop individual MCID esti-
mates for each of the 8 SF-36 scales, the panel focused its
estimates on the vitality scale. Based upon independent

Table 5. HRQOL Stratified by “Neuropsychosocial” Anchors

Author Ref # Anchor

SF-36 Scales

Physical
Function

Role
Physical

Bodily
Pain

General
Health Vitality

Social
Function

Role
Emotional

Mental
Health MCS PCS

HRQOL Cross-Sectional Mean Difference Stratified by Anchor

Hussain 9 Psychiatric comorbidity
versus no
comorbidity*

�30 �35 �22 �25 �15 �22 �25 �9 �5 �11

Kramer 10 Subclinical cognitive
dysfunction versus
no cognitive
dysfunction**

�17 �7 �21 �15 �5 �10 �4 �2 — —

Gallegos-Orozco 15 Comorbid depression
versus no
depression

�16.7 �31.4 �15.3 �9.8 �17.6 �23 �26 �18 �20 �17

Fontana 39 Psychiatric comorbidity
versus no
depression***

�3 �20 �13 �3 �5 �5 �20 �9 — —

Fontana 40 Emotional distress
versus no emotional
distress***

�22 �38 �22 �25 �17 �30 �39 �12 �10 �10

HRQOL Effect Size Stratified by Neuropsychosocial Factor

Gallegos-Orozco 15 Comorbid depression
versus no
depression

�0.6 �0.7 �0.5 �0.4 �0.7 �0.8 �0.6 �0.8 �0.9 �1

* Defined as carrying at least one psychiatric diagnosis.
** As measured by P300 event-related evoked potentials.

*** Defined as being in the top 10 percentile of the global severity index (GSI).
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review of the systematic review, the panel initially gener-
ated a mean MCID of 4.9 points (range, 2-6) on the
SF-36 vitality scale. After convening in-person and com-
pleting the remaining steps of modified Delphi proce-
dure, the expert panel generated a mean MCID of 4.2
points (range, 3-5) on the SF-36 vitality scale, with a
corresponding ES of 0.2 (range, 0.15-0.25).

Discussion

The burden of disease engendered by chronic HCV
extends beyond its impact on traditional biological out-
comes to include a negative impact on patient-oriented
outcomes such as HRQOL. It is now common practice to
include HRQOL as a primary outcome in clinical trials,

Table 6. HRQOL Stratified by Liver Disease Severity Anchors

Author Ref # Anchor

SF-36 Scales

Physical
Function

Role
Physical

Bodily
Pain

General
Health Vitality

Social
Function

Role
Emotional

Mental
Health MCS PCS

HRQOL Score Difference in Differences Stratified by Anchor

McHutchison 8 HAI score improvement
versus no
improvement

0.5 3 0.5 2.3 2.4 0.8 2.1 1.8 — —

McHutchison 8 ALT level improvement
versus no
improvement

0.5 3.0 0.5 2.3 2.4 0.8 2.1 1.8 — —

HRQOL Cross-Sectional Mean Difference Stratified by Anchor

Cordoba 5 Child’s Class B versus
non-cirrhotic chronic
HCV

�25 �44 �10 �23 �23 �20 �16 �12 �25 �44

Gallegos-Orozco 15 Child’s Class B versus
non-cirrhotic chronic
HCV

�15 �22 �13 �7 �10 �12 �22 �6 �15 �22

Coughlan 36 HAI score improvement
versus no
improvement

2.1 �1.8 3.4 1.2 2.2 0.4 0.2 0.3 — —

Miller 42 High ALT level versus
normal ALT level

— — — — — — — — �0.1 �3.3

HRQOL Effect Size Stratified by Anchor

Cordoba 5 Child’s Class B versus
non-cirrhotic chronic
HCV

�1.4 �1.1 �0.3 �1.1 �0.9 �0.8 �0.4 �0.6 �1.4 �1.1

Gallegos-Orozco 15 Child’s Class B versus
non-cirrhotic chronic
HCV

�0.6 �0.5 �0.5 �0.3 �0.4 �0.4 �0.5 �0.3 �0.6 �0.5

Coughlan 36 HAI score improvement
versus no
improvement

0.1 0.1 0.1 0.03 0.1 0.01 0.01 0.01 — —

Abbreviations: HAI, Histological Activity Index—aka Knodell score; ALT, Alanine Transaminase.

Table 7. SF-36 Vitality Scale

These questions are about how you feel and how things have been with you during the past four weeks. For each question, please give the one answer that
comes closest to the way that you have been feeling. How much of the time during the past four weeks—

All of the
Time

Most of the
Time

A Good Bit
of the Time

Some of
the Time

A Little of
the Time

None of
the Time

1. Did you feel full of pep? . . . 1 2 3 4 5 6
2. Did you have a lot of energy? . . . 1 2 3 4 5 6
3. Did you feel worn out? . . . 1 2 3 4 5 6
4. Do you feel tired? . . . 1 2 3 4 5 6

Transformed Scale �
�Raw Score � 4�

20
� 100

3 For example, if a patient scores “3” on all 4 questions, then the raw score is 12. The transformed scale score is then � (12 � 4)/20 � 100 � 40.
NOTE. The scale is scored using the provided equation43 (see example below).
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to incorporate HRQOL in cost-effectiveness analyses,
and to monitor HRQOL in everyday clinical practice in
HCV. In light of these trends, we performed a compre-
hensive systematic review to quantify the impact of
chronic HCV on HRQOL. Our analysis has five key find-
ings: First, patients with HCV have consistently dimin-
ished HRQOL compared with matched controls without
HCV. Second, patients with HCV achieving SVR have
an improved HRQOL compared with those without
SVR. Third, the impact of HCV is most pronounced on
the vitality, general health, physical function, and social
function scales of the SF-36 Health Survey, thereby indi-
cating an impact across a wide range of HRQOL do-
mains. Fourth, the impact of HCV on HRQOL is likely
to be clinically important as measured by proposed crite-
ria for determining the significance of HRQOL effect
sizes.24 Last, traditional outcomes in both clinical man-
agement and treatment trials, such as ALT levels and early
histological changes, fail to correlate with HRQOL,
thereby suggesting that traditional outcomes may fail to
capture the full spectrum of illness related to chronic
HCV.

The insight that HCV diminishes HRQOL is a neces-
sary first step to understand why it is important to mea-
sure HRQOL in clinical practice. However, knowing that
HCV diminishes HRQOL is insufficient for knowing
how to use this information in clinical practice. This prac-
tical challenge can be met by establishing the minimal
change in HRQOL that patients with HCV perceive to
be important. We therefore convened an expert panel to
establish the MCID in HCV using a modified Delphi
technique.27 The panel relied upon existing construct-
anchored HRQOL data in HCV to estimate the MCID
for the vitality scale of the SF-36, and generated a value of
4.2 with an ES of 0.2. This value can be used in everyday
clinical practice and in clinical trials. For example, in clin-
ical practice physicians can measure patient outcomes by
routinely administering the 4-item SF-36 vitality scale
(Table 7) during office visits. If a patient fails to achieve an
increase of 4.2 points over time (corresponding ES �
0.2), then it implies that the ongoing care has failed to
perceptively improve the patient’s HRQOL. In clinical
trials, the MCID can be used as a yardstick to determine
whether patients have benefited from the study interven-
tion. Specifically, patients may be defined as responders if
they achieve or exceed the MCID of 4.2 or an ES of 0.2 on
the vitality scale. This can be used as the basis for power
calculations. Table 8 provides the estimated sample sizes
needed to detect a difference of 5%, 10%, 15%, 20% and
25% between 2 groups at a power of 80% and 90%.

Our analysis has several strengths. First, we performed
an explicit and reproducible (Table 1) systematic review

to identify relevant data across several sources, including
published manuscripts from two bibliographic databases
and published abstracts from 4 subspecialty journals. Sec-
ond, we relied upon a pre-specified conceptual model to
guide our data abstraction (Fig. 1). Third, in recognition
that different clinical anchors have variable impacts on
HRQOL, we stratified our analysis across a comprehen-
sive range of neurological, psychological, social, and liver
disease severity anchors. Fourth, in accordance with rec-
ommendations for interpreting HRQOL, we selected
quantitative summary estimates that emphasize clinical
relevance over statistical significance.23 Last, our analysis
systematically estimates the MCID in HCV – data that
may have important clinical usefulness as described
above.

Table 8. Estimated Sample Sizes Needed for Clinical Trials
Using a Dichtomous Primary Outcome

% Difference
Between Group

p(B) in
Control Group

Estimated Sample Size
Requirement Per Group

Assuming � � 0.05, Power � 80%
5 10 724

20 1133
30 1415

10 10 219
20 313
30 376

15 10 112
20 151
30 175

20 10 72
20 91
30 103

25 10 51
20 62
30 68

Assuming � � 0.05, Power � 90%
5 10 958

20 1504
30 1883

10 10 286
20 412
30 496

15 10 146
20 197
30 230

20 10 92
20 118
30 134

25 10 65
20 80
30 88

NOTE. In studies using HRQOL as the primary outcome, patients either achieve
the MCID over the course of a clinical trial, or they do not. This metric can be used
to calculate the percentage benefiting, or p(B), in each arm of a trial (defined as
the percentage achieving the MCID).23 The projected difference in p(B) between
arms can then be used as the basis for powering clinical trials.23 For example, if
an investigator hopes to find a 20% difference in the p(B) on the vitality scale
between two groups (where “benefit” defined as �4.2 point improvement on
vitality scale), then 72 patients will be required per arm assuming an � of 0.05,
power of 80%, and anticipated p(B) of 10% in the control arm.
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Our analysis has potential limitations. First, we esti-
mated the MCID in HCV indirectly by using the results
of existing data rather than directly measuring the MCID
according to a standard protocol. Therefore, our data
should not be confused with a direct measurement of the
MCID. However, the indirect approach has been used in
other areas of medicine26 and, in the absence of a directly
measured MCID, is an acceptable strategy for estimating
this clinically useful value. Future research should aim to
directly measure the MCID using the accepted patient-
based methods,23 not only for the SF-36, but also for a
disease-targeted measure such as the Hepatitis Quality of
Life Questionnaire (HQLQ).14,35 Second, our estimate of
the MCID only applies to the vitality scale of the SF-36.
Although the vitality scale in has a priori and clinical data
to support its usefulness in HCV, relying on the vitality
scale alone does not capture all of the key aspects of
HRQOL in HCV. We have therefore made efforts in our
systematic review to abstract data across all 8 scales, and
believe that a balanced understanding of the relationship
between HCV and HRQOL ultimately requires informa-
tion from all areas of biological, psychological, and social
health, and not just one scale alone. Third, the nature of
the HRQOL literature in HCV is itself limited by several
factors. For example, most of the studies included patients
from tertiary care referral centers, and the resulting data
may not be generalizable to community-based cohorts
with HCV. However, although the degree of HRQOL
decrement may be smaller in community versus referral
cohorts, there is no reason to expect that the negative
impact of HCV on HRQOL will disappear in commu-
nity-based cohorts. In addition, most of the studies em-
ployed the SF-36 Health Survey, a generic measure of
HRQOL, and only one used a disease-targeted measure of
HRQOL — the HQLQ.14,35 Because the SF-36 may fail
to capture the full range of HRQOL decrements from
HCV, it is important to develop and employ disease-
targeted instrument such as the HQLQ in addition to
generic measures like the SF-36.

In conclusion, chronic HCV diminishes HRQOL
across a wide range of clinical anchors. The impact on
HRQOL is highly clinically significant and affects physi-
cal, social, and mental health domains. Sustained virolog-
ical response is associated with improvement in HRQOL,
thereby indicating that treatment of HCV may improve
patient-oriented outcomes in addition to established bio-
logical outcomes. We estimate that a change of 4.2 points
on the vitality scale of the SF-36 may represent the min-
imally important difference in HRQOL in HCV. This
value may be used to monitor patient outcomes in clinical
practice as well as clinical trials.
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