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Objective. To determine the minimal important difference (MID) in generic and
prostate-specific health-related quality of life (HRQoL) using distribution- and anchor-
based methods.
Study Design and Setting. Prospective cohort study of 602 newly diagnosed pros-
tate cancer patients recruited from an urban academic hospital and aVeterans Adminis-
tration hospital. Participants completed generic (SF-36) and prostate-specific HRQoL
surveys at baseline and at 3, 6, 12, and 24 months posttreatment. Anchor-based and
distribution-based methods were used to develop MID estimates. We compared the
proportion of participants returning to baseline based on MID estimates from the two
methods.
Results. MID estimates derived from combining distribution- and anchor-based
methods for the SF-36 subscales are physical function = 7, role physical = 14, role
emotional = 12, vitality = 9, mental health = 6, social function = 9, bodily pain = 9,
and general health = 8; and for the prostate-specific scales are urinary function = 8,
bowel function = 7, sexual function = 8, urinary bother = 9, bowel bother = 8, and
sexual bother = 11. Proportions of participants returning to baseline values corre-
sponding toMID estimates from the twomethods were comparable.
Conclusions. This is the first study to assess the MID for generic and prostate-specific
HRQoL using anchor-based and distribution-based methods. Although variation
exists in theMID estimates derived from these twomethods, the recovery patterns cor-
responding to these estimates were comparable.
Key Words. Prostate cancer, health-related quality of life, minimal important
difference, anchor based, distribution based

In the era of comparative effectiveness, health status measures are assuming
importance in the arena of patient-reported outcomes. Health-related quality
of life (HRQoL) is an important component of patient-reported outcomes
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that captures the patient’s perspective and plays a vital role in decisions
made during all phases of prostate cancer care, from screening to treatment
choice. However, to realize this potential, we need to interpret the relevance
of HRQoL outcomes for decisions about treatment. Thus, a major challenge
in the field of patient-reported outcomes has to do with measuring and inter-
preting minimal important difference (MID). The purpose of this paper was
twofold: first, we sought to summarize the published evidence regarding
generic and disease-specific MID. We then developed estimates of generic
and disease-specific MID using two methods in the context of prostate
cancer.

BACKGROUND

The interpretation of changes in scores of patient-reported outcomes, such
as HRQoL, is a challenging task and can hamper the integration of patient-
reported outcomes in clinical and policy decisions ( Jeschke, Singer, and
Guyatt 1989; Juniper et al. 1994; van Walraven et al. 1999; Norman et al.
2001; Crosby, Kolotkin, and Williams 2003; Barrett et al. 2005). MID is
defined as the smallest difference in score of a domain that patients per-
ceive as a change and that would mandate, in the absence of troublesome
side effects and excessive cost, modification in a patient’s management
( Jeschke, Singer, and Guyatt 1989). There is a lack of consistency in con-
ceptualization and interpretation of MID ( Jeschke, Singer, and Guyatt
1989; Juniper et al. 1994; Redelmeier, Guyatt, and Goldstein 1996; van
Walraven et al. 1999; Norman et al. 2001; Beaton, Boers, and Wells 2002;
Crosby, Kolotkin, and Williams 2003; Barrett et al. 2005; Wyrwich et al.
2005; Coeytaux et al. 2006; Turner et al. 2010). For a patient, a meaningful
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change in HRQoL may be one that reduces symptoms or improves func-
tion. For a clinician, a meaningful change may be one that signals change
in the therapeutic treatment or disease prognosis. The societal perspective
of such meaningful change takes into account population level with small
differences, whereas from an institutional perspective, the focus is on the
degree of change required to influence health care policies (Redelmeier,
Guyatt, and Goldstein 1996; van Walraven et al. 1999; Beaton, Boers, and
Wells 2002; Wyrwich et al. 2005; Coeytaux et al. 2006; Jordan et al.
2006).

The two methods of estimating MID, distribution and anchor
based, are conceptually very different ( Jeschke, Singer, and Guyatt 1989;
Juniper et al. 1994; van Walraven et al. 1999; Norman et al. 2001; Cros-
by, Kolotkin, and Williams 2003; Barrett et al. 2005). The distribution
approach to MID uses the effect size of the difference between groups to
measure variability, standardized response mean, standard error of mea-
surement, and responsiveness statistics (Anastasi and Urbina 1997; Bonni-
aud et al. 2008). Most common distribution-based methods are (a)
standard error measurement, (b) one-half standard deviation estimate, and
(c) one-third standard deviation estimate. Typically, it is argued that effect
sizes used in distribution method are based entirely on standard deviation
(SD), which in itself is sample specific. In contrast, most anchor-based
approaches do not consider the measurement precision of the instrument
but are instead based on external criteria like retrospective judgment of
change, and are thus presumed to be sample-independent ( Jeschke,
Singer, and Guyatt 1989; Juniper et al. 1994; Redelmeier, Guyatt, and
Goldstein 1996; van Walraven et al. 1999; Norman et al. 2001; Beaton,
Boers, and Wells 2002; Crosby, Kolotkin, and Williams 2003; Barrett
et al. 2005; Wyrwich et al. 2005; Coeytaux et al. 2006). The anchor-
based method examines the relationship between an anchor (cross-sec-
tional or longitudinal) as an independent measure and an HRQoL mea-
sure to elucidate the meaning of a particular degree of change. To
establish MID, the individual patient-focused strategy uses a single
anchor, while the population-focused strategy requires multiple anchors.
Distribution methods alone do not provide information regarding the
clinical relevance of the observed change. Also, there are few agreed-
upon benchmarks to establish MID using distribution methods. On the
other hand, the measurement precision of the instrument is not integrated
in the MID estimates derived from anchor-based methods. Hence, a
combination of distribution- and anchor-based methods is needed for
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determining MID (Cella et al. 2002b; Crosby, Kolotkin, and Williams
2003, 2004; Eton et al. 2004; Wyrwich 2004; de Vet et al. 2007; Swigris
et al. 2010; Yost et al. 2011).

To gain an insight in the HRQoL differences between disease stages,
MID must be measured using generic as well as disease-specific instruments.
Table 1 summarizes the MID (anchor- and distribution-based approaches)
for generic HRQoL measures for various disease conditions. These measures
demonstrate some variation in MID estimates by population, disease, and
contextual characteristics. It is thus crucial to compute MID for various
patient-reported outcome instruments to ascertain the range of values to use
as a basis for sample size calculation for studies in the arena of comparative
effectiveness. Unlike generic measures, disease-specific HRQoL measures
are primarily designed for particular health conditions. Table 2 summarizes
the MID and effect sizes for disease-specific HRQoL instruments using
anchor and distribution methods. The results show convergence between dis-
tribution- and anchor-based estimates of MID and demonstrate that under-
standing MID can facilitate interpretation of disease-specific HRQoL
measures.

PROSTATE CANCER ANDHRQOL

Prostate cancer is the leading cancer diagnosed among men in the United
States (Siegal et al. 2011). In the absence of conclusive evidence regarding
superiority of any one treatment for prostate cancer, measurement of
patient-reported outcomes such as HRQoL remains important for treat-
ment effectiveness evaluation, clinical decisions, and patient education ( Jes-
chke, Singer, and Guyatt 1989; Quek and Penson 2005; Siegal et al. 2011).
In order for researchers and clinicians to accurately plan, conduct, and
interpret the results of prostate cancer studies, it is necessary to know
which changes are clinically significant. In this study, we sought to charac-
terize and compare the MID of generic and prostate-specific HRQoL using
anchor-based and distribution-based approaches in the course of 24 months
of follow-up of newly diagnosed prostate cancer patients. Further, we eval-
uated the recovery patterns corresponding to MID estimates derived from
these two methods. We hypothesized that both anchor-based and distribu-
tion-based methods will lead to comparable conclusions regarding recovery
patterns of generic and prostate-specific HRQoL in prostate cancer
patients.

Comparison of Distribution- and Anchor-Based Approaches 1905
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METHODS

Data Source

We used data from our prospective cohort study of newly diagnosed prostate
cancer patients. Participants were recruited from an urban academic hospital
and a VAmedical center between 2002 and 2006. The study was approved by
the local institutional review boards. All study personnel completed human
subject protection training and met the Health Information Portability and
Accountability Act (HIPAA) requirements before engaging in this research.
Study inclusion criteria were self-identified African American or Caucasian
men of age � 45 years at the time of diagnosis, newly diagnosed for prostate
cancer in the prior 4 months, and yet to initiate treatment. Diagnosis of pros-
tate cancer was based on prostate-specific antigen level, prostate biopsy, and
staging. Patients were excluded if they were diagnosed with metastatic cancer
(10 percent), had visited the urology clinics for a second opinion only (18 per-
cent), were unable to communicate in English (0 percent), or were cognitively
impaired (<1 percent).

Subject Selection and Recruitment

Potential participants received study information from their urologists during
clinic visits or during the weekly prostatectomy classes. Study research assis-
tants then contacted those who had expressed an interest in participating.
Enrolled participants provided written informed consent and HIPAA consent
prior to data collection. The baseline data were obtained prior to treatment ini-
tiation, and the mean time between diagnosis of prostate cancer and baseline
survey was 12 days with a median value of 10 days.

Retention plan and follow-up: After providing baseline data, participants
received follow-up surveys via mail at 3, 6, 12, and 24 months. Nonrespon-
dents were contacted via telephone after 10 days, and a second mailing was
sent to them within 4 weeks of the first mailing. Of the 602 participants
who completed baseline assessment, 517 completed 3-month follow-up
assessment, 546 completed 6-month follow-up assessment, and 528 com-
pleted 12-month follow-up assessment. The attrition was highest (14.11 per-
cent) at 3-month follow-up. Reasons for attrition were nonresponse to two
consecutive mailings and a follow-up telephone contact (11.05 percent),
withdrawal from study (2 percent), and incorrect mailing address (1.06
percent). Comparable attrition pattern was observed at other follow-up
intervals.

Comparison of Distribution- and Anchor-Based Approaches 1909



Outcome Measures and Data Collection

Participants provided self-reported information on ethnicity, education,
marital status, living arrangement, and income. Structured medical chart
review was used to obtain data on patient age, date of prostate cancer diag-
nosis, health insurance, treatment, prostate-specific antigen level, Gleason
score, tumor, lymph nodes, and metastasis (TNM) stage of cancer, and co-
morbidity. Primary curative treatment for prostate cancer was radical pro-
statectomy or external beam radiation therapy.

Participants completed self-administered surveys at baseline and at 3,
6, 12, and 24 months of follow-up. Prostate-specific HRQoL was assessed
using the UCLA prostate cancer index (PCI), a comprehensive self-adminis-
tered 20-item questionnaire that quantifies prostate-specific HRQoL in six
domains (Litwin et al. 1998). The PCI has performed well in the general
population, has demonstrated good psychometric properties with an internal
consistency reliability ranging from 0.82 to 0.94, and is easy to understand
and complete (Litwin et al. 1998). Generic HRQoL was assessed by the
Medical Outcome Study Short Form (SF-36), a single multi-item scale that
assesses eight health concepts (Ware and Sherbourne 1992). The SF-36 has
exhibited high psychometric properties with internal consistency reliability
ranging from 0.80 to 0.93 (Ware and Sherbourne 1992). Data on following
eight patient-reported physical signs and symptoms were obtained: (a) diffi-
culty or discomfort urinating (passing water), (b) having to urinate too often
(frequent urination), (c) weak urinary stream, (d) infection of bladder or pros-
tate, (e) blood in urine, (f) pains or aches in back, hips, or legs, (g) more tired
or worn out than usual, and (h) other physical symptoms. These dichoto-
mous items yield a homogeneous estimate of physical signs and symptoms
and are extensively studied in the arena of prostate cancer care. Baseline
Charlson comorbidity index score was computed using ICD 9 codes for
inpatient and outpatient events in the 6 months prior to prostate cancer diag-
nosis (Charlson et al. 1987). These data were obtained from Pennsylvania
Integrated Clinical and Research Database for the non-VA patients and from
Patient Treatment File and the Outpatient Care Files for the VA patients
(Barnett 1999).

Statistical Analysis

We used two distribution-based and two anchor-based methods to derive
MID estimates in prostate cancer patients. In the first distribution method, SD
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of generic and prostate-specific HRQoL scores and change scores were
reported as 1/2 SD estimate and 1/3 SD estimate (Eton et al. 2004). In the
second distribution method, we used baseline values of the HRQoL outcome
measures to calculate means, SDs, internal consistency reliability (Cronbach’s
a), and standard error of measurement (Cohen 1988; Allison 1999; Taris
2000). Although the definition of standard error measurement as rx
(1 � Γxx)

½ is well accepted, multiple methods are available to estimate reli-
ability (Γxx) and variability (rx). To be consistent with prior research, we used
Cronbach’s a as the measure of reliability and SD as the measure of variability.
A single unit change in the standard error measurement was theMID estimate
for each of the eight scales of generic HRQoL (SF-36) and six scales of pros-
tate-specific HRQoL (PCI) scores.

For the anchor-based method, we derived MID estimates using one
cross-sectional anchor and one longitudinal anchor. Our cross-sectional
anchor was baseline global health derived from the SF-36 question “Com-
pared to one year ago, how would you rate your health in general now?” The
longitudinal anchor was one of the patient-reported physical signs/symptoms:
“more tired or worn out than usual.” Based on the responses to this question
at baseline and at 12 months, three categories of change were created: no
change in tiredness, improved (i.e., less tired), and not improved (i.e., more
tired). We observed product-moment correlation coefficients between our
anchors (longitudinal and cross-sectional) and generic and prostate-specific
HRQoL items. We then fitted linear regression models to examine the rela-
tionship between anchors and HRQoL subscales (Cohen 1988; Allison 1999;
Taris 2000). For the cross-sectional anchor of global health, we examined the
relationship between baseline scores on global health (independent variable)
and baseline generic and prostate-specific HRQoL scores (dependent vari-
ables). For the longitudinal anchor, we examined the relationship between the
change in tiredness and change in generic and prostate-specific HRQoL
scores. The three categories of change in tiredness were operationalized as
three dummy variables and two were entered in the regression as indepen-
dent variables. Point estimates (for cross-sectional anchor) and average of
point estimates (for longitudinal anchor) of the regressions yielded the MID
estimates.

Finally, we explored the recovery pattern of each generic and prostate-
specific HRQoL subscale in terms of “return to baseline.” A change greater
than or equal to the MID is considered “return to baseline.” We compared
the proportion of patients returning to baseline using MID values corre-
sponding to the distribution method and anchor method (Cohen 1988).

Comparison of Distribution- and Anchor-Based Approaches 1911



Missing data were minimal, spread evenly within and between instruments,
and were handled using simple mean statistical imputation method (Oakes
1990; Engels and Diehr 2003). Analyses were performed using SAS version
9.2 (SAS Institute., Cary, NC, USA), and statistical significance was set at
p � .05.

RESULTS

Demographic and clinical characteristics of the study population are pre-
sented in Table 3. Baseline generic and prostate-specific (SF-36 and PCI)
HRQoL values are presented in Table 4. Mean baseline scores on generic
HRQoL scales of physical function (mean = 62.6, CI = 60.7, 64.5), vitality
(mean = 65.0, CI = 63.0, 67.0), and general health (mean = 67.3, CI = 65.3,
69.3) were lower compared with other items. Among prostate-specific
HRQoL subscales, sexual function (mean = 51.8, CI = 49.2, 54.5) and sexual
bother (mean = 61.3, CI = 57.8, 64.8) scores were lower compared with other
scales. Each subscale of generic and prostate-specific HRQoL exhibited
robust internal consistency reliability (Cronbach’s a).

Distribution-Based Approach

Minimal important difference estimates from the distribution analyses are
reported in Table 5. The 1/2 SD, 1/3 SD, and 1 SEM based MID estimates
for generic and prostate-specific HRQoL subscales are presented for base-
line, 12-month follow-up, and change from baseline to 12-month follow-up
scores. The mean values of the 1/2 SD estimates for the generic SF-36 sub-
scales where the total score can range between 0 and 100 points are physi-
cal function = 10.0 (10 items), role physical = 19 (four items), role
emotional = 18.2 (three items), vitality = 10.9 (four items), mental
health = 8.4 (five items), social function = 11.8 (two items), bodily
pain = 11.4 (two items), and general health = 10.5 (five items). Mean values
for the prostate-specific scales are urinary function = 11.8 (five items),
bowel function = 7.9 (four items), sexual function = 13.5 (eight items), uri-
nary bother = 13.6 (one item), bowel bother = 11.7 (one item), and sexual
bother = 19.6 (one item). The last column of Table 5 presents the mean val-
ues for the 1/2 SD, 1/3 SD, and 1 SEM based estimates for generic and
prostate-specific subscales. These estimates will be refined using anchor-
based approach.
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Anchor-Based Approach

To identify appropriate cross-sectional and longitudinal anchors, we exam-
ined the strength of correlations between several candidate anchors (D’Amico

Table 3: Baseline Patient Characteristics (n = 602)

Demographic and Clinical Variables

Age (mean ± SD) 63.3 ± 8.0
Race (%)
African American 32.26
Caucasian 67.74
Education (%)
College or more 64.80
High School or less 35.20
Marital status (%)
Single/widowed/divorced 27.47
Married 72.53
Employment status (%)
Part-time/other 61.99
Full-time 38.01
Income level (%)
>$40,000 60.30
$40,000 39.70

Signs and symptoms (%)
Difficulty or discomfort urinating 21.62
Having to urinate too often 45.53
Weak urinary stream 34.76
Infection of bladder or prostate 8.42
Blood in urine 7.55
Pain or aches in back, hips, or legs 29.8
More tired or worn out than usual 25.36
Charlson comorbidity (mean ± SD) 1.3 ± 2.4
Prostate-specific antigen at diagnosis (ng/ml) (mean ± SD) 7.6 ± 8.0
Gleason score (total) (mean ± SD) 6.3 ± 0.9
TNM stage (%)
T1a–T1c 68.32
T2a 15.08
T2b 2.57
T2c 3.31
T3a 7.35
T3b 3.31
Treatment type (%)
Radical prostatectomy 61.70
External beam radiation therapy 32.30
Hormonal therapy 12.09
Watchful waiting 2.27
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risk criteria, bodily pain, TNM stage, global health, various patients reported
signs, and symptoms) and generic and prostate-specific HRQoL subscales.
Of these, global health and sign and symptoms question about tiredness (more
tired or worn out than usual) were observed to have the strongest correlations
with generic and prostate-specific HRQoL subscales (range 0.23–0.62).
We also compared the magnitude and direction of the correlation between
baseline-HRQoL scores and the longitudinal anchor of tiredness with that
between 12-month HRQoL scores and the longitudinal anchor. The magni-
tude of these two sets of correlations for all generic and prostate-specific
HRQoL subscales was comparable (range 0.18–0.31). Except for the subscales
of general health, sexual function, and sexual bother, the direction of the two
sets of correlation for other subscales was opposite (range �0.13 to �0.28),
indicating the transitional nature of the anchor. We thus selected global health
as the cross-sectional anchor and change in tiredness as our longitudinal
anchor. The results of the anchor-based analyses are presented in Table 6.
Table 7 shows mean MID values of the distribution method, mean MID
values of the anchor method, and the grand mean from both methods. The
grand mean values for the generic SF-36 scales are physical function = 7, role
physical = 14, role emotional = 12, vitality = 9, mental health = 6, social

Table 4: Baseline Generic and Prostate-Specific (SF-36 and Prostate Cancer
Index, PCI) Scores

Scale Mean SD Confidence Interval
Internal Consistency

Reliability*

Generic HRQoL-SF-36
Physical function 62.6 21.8 60.7 64.5 0.84
Role physical 74.7 39.0 71.2 78.2 0.84
Role emotional 76.7 37.9 73.4 80.1 0.85
Vitality 65.0 22.7 63.0 67.0 0.84
Mental health 76.4 18.2 74.8 78.0 0.85
Social function 82.6 24.0 80.5 84.7 0.84
Bodily pain 81.7 24.4 79.6 83.9 0.84
General health 67.3 22.6 65.3 69.3 0.84
PCI
Urinary function 89.2 18.5 87.5 90.8 0.85
Bowel function 87.5 14.7 86.2 88.8 0.85
Sexual function 51.8 30.0 49.2 54.5 0.85
Urinary bother 85.3 23.3 83.2 87.4 0.85
Bowel bother 88.7 21.3 86.8 90.6 0.85
Sexual bother 61.3 38.5 57.8 64.8 0.85

*Cronbach’s a.
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function = 9, bodily pain = 9, and general health = 8; and for the prostate-
specific scales are urinary function = 8, bowel function = 7, sexual func-
tion = 8, urinary bother = 9, bowel bother = 8, and sexual bother = 11.

Recovery Pattern (Return to Baseline) Analysis

Return to baseline was defined as a change in score of magnitude equal to or
greater than the MID for the subscales of generic and prostate-specific
HRQoL. For each subscale of SF-36 and PCI, we determined the proportion
of participants returning to baseline at 12 months. Table 7 presents the
comparison of the return to baseline patterns corresponding to the distribu-
tion-based methods and anchor-based method. The recovery patterns corre-
sponding to MID estimate from both methods demonstrated “good
concordance” as indicated by the kappa statistics that ranged between 0.76
and 1.00 for the generic and prostate-specific HRQoL scales. Since treatment
has the potential to affect outcomes, we ran separate analysis for the two treat-
ments (radical prostatectomy and external beam radiation therapy) and found
comparable results. Additionally, results using 24-month follow-up were com-
parable as well.

Table 6: Anchor-Based Minimally Important Difference Estimates for
Generic SF-36 and Prostate Cancer Index

Scale

Cross-Sectional Anchor Longitudinal Anchor

General
Health

95% Confidence
Interval p Value

More Tired
or Worn Out
Than Usual

95% Confidence
Interval p Value

Physical function 5.46 2.93–7.97 <.0001 5.27 5.10–6.75 .0409
Role physical 12.3 7.81–16.78 <.0001 12.56 2.58–23.49 .0007
Role emotional 5.06 1.62–9.49 .0255 14.61 9.46–18.02 .0076
Vitality 6.94 4.34–9.55 <.0001 11.36 1.46–13.25 <.0001
Mental health 3.93 1.82–6.04 .0003 6.04 1.97–10.05 .0003
Social function 5.92 3.13–8.70 <.0001 9.96 3.85–11.92 .0007
Bodily pain 8.96 6.21–11.71 <.0001 6.74 6.32–8.29 .0295
General health 6.90 4.35–9.46 <.0001 6.71 1.89–12.52 <.0001
Urinary function 7.82 1.64–4.98 .0112 5.94 4.35–16.22 .0193
Bowel function 4.73 3.02–6.45 <.0001 6.60 5.48–7.19 .0492
Sexual function 3.78 1.20–7.36 .0383 5.51 1.03–10.26 .0495
Urinary bother 6.65 3.94–9.35 <.0001 4.66 1.57–15.9 .0282
Bowel bother 5.23 2.73–7.74 <.0001 8.81 1.37–17.99 .0237
Sexual bother 7.98 3.27–12.67 .0009 6.19 10.15–23.08 .0510
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DISCUSSION

Health-related quality of life represents the fundamental value of a treatment,
over and above the treatment’s effect on measurable objective health parame-
ters in prostate cancer patients. In this two-part study, we reviewed various
measures of MID and analyzed MID in the context of prostate cancer care.
The MID is customary for interpreting therapeutic changes in both generic
and disease-specific patient-reported outcomes. It can also be used to relate
changes in health status to the changes in more established clinical measures
when possible, or as a bridge to compare outcomes across different studies.
Comparative effectiveness must choose a meaningful threshold and provide
information such as the proportion of patients achieving a small but important
benefit or those experiencing poorer outcomes.

Major findings from our study are as follows: (1) we have derived MID
estimates of generic and prostate-specific HRQoL measures in a cohort of
prostate cancer patients using longitudinal data; (2) MID estimates derived
from distribution-based method and anchor-based method show variation; (3)
it is important to use multiple methods of distribution- and anchor-based

Table 7: Minimal Important Difference and Percentage of Patients Return-
ing to Baseline Estimates

Scale

Distribution Method Anchor Method

Grand Mean of Distribution
and Anchor Methods

Mean of
Distributions

Return to
Baseline

Mean of
Anchors

Return to
Baseline

Generic HRQoL–SF 36
Physical function 8.3 79.85 5.4 79.85 7.0
Role physical 16.1 80.94 12.4 80.94 14.0
Role emotional 15.3 88.48 9.8 88.48 12.0
Vitality 9.2 70.56 9.1 70.56 9.0
Mental health 7.0 81.47 5.0 81.47 6.0
Social function 9.9 75.32 7.9 75.32 9.0
Bodily pain 9.6 65.74 7.85 65.74 9.0
General health 8.7 67.84 6.8 67.84 8.0
Prostate cancer index
Urinary function 10.0 50.77 6.9 49.49 8.0
Bowel function 6.6 74.23 6.7 74.23 7.0
Sexual function 11.3 34.13 4.6 24.34 8.0
Urinary bother 11.5 63.40 5.6 63.40 9.0
Bowel bother 9.8 80.41 7.0 80.41 8.0
Sexual bother 15.3 43.01 7.1 43.01 11.0
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analysis to derive at the MID values; (4) the recovery pattern (return to base-
line) corresponding to the two methods is comparable (kappa statistics 0.76–
1.00); and (5) the method of MID estimation has implications for sample size
computation, but not for recovery pattern. It is important to test these findings
via multiple studies, as more and more randomized controlled trials emerge to
analyze the efficacy and effectiveness of various treatment interventions.

The concept ofMIDwas developed to help providers and patients inter-
pret the change in health status and can play a role in patient-centered care and
comparative effectiveness assessment (Gyatt and Schunemann 2007; Revicki
et al. 2008). The interpretation of changes in health status measurements for
outcome assessments is understudied (Osoba et al. 1998). An important issue
in the interpretability of patient-reported outcome is whether one makes infer-
ences with respect to individuals or populations. The population perspective
takes into account the degree of importance at a population level, where small
differences may be important due to the large number of individuals who are
affected. It also considers the degree of change required for making adjust-
ments in health care policies. On the other hand, an individual perspective
takes into account the degree of importance at an individual level (but deter-
mined in groups of patients), where large difference may be needed to assess
the change (de Vet et al. 2010). Another perspective is the degree of change
required to stimulate clinicians to consider an intervention.

Recommended approaches to estimate theMID include several anchor-
based methods, with relevant clinical or patient-based indicators and various
distribution-based methods ( Jaeschke et al. 1991; Osoba et al. 1998;
Wyrwich, Tirney, and Wolinsky 1999; Patrick and Yen-Pin 2000; Wells et al.
2001; Guyatt et al. 2002; Norman, Sloan, and Wyrwich 2003; Eton et al.
2004; Kulkarni 2006; Lemieux et al. 2007; Barrett, Brown, and Mundt 2008;
Chen, Clark, and Talcott 2009). Estimation and interpretation of MID is as
daunting as it is vital in forming recommendations for intervention. However,
there is some discordance regarding appropriate anchors and their desirable
properties. Also, while some studies show the convergence of MID estimates
derived from anchor-based and distribution methods (Eton et al. 2004), cur-
rently, there are no guidelines for action during nonconvergence of estimates.
Many researchers have attempted to test empirically the relationship between
distribution-based and anchor-based approaches. Osoba et al. (1998) com-
pared the subjective significance questionnaire with effect size approach. The
subjective significance questionnaire is an anchor-based approach and
the term “subjective significance” refers to the changes in HRQoL scores that
the subjects consider to be important. Using this approach, Osoba et al.
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(1998) supported Cohen’s guidelines that small, moderate, and large effect
sizes coincided with the same magnitude of change as indicated by the subjec-
tive significance questionnaire ratings (Cohen 1988). Studies have demon-
strated that effect sizes and minimum clinically important differences provide
equivalent information ( Juniper et al. 1994; Norman et al. 2001).

Our study has several strengths as well as limitations. To our knowl-
edge, this is the first study reporting MID for popularly used patient-reported
outcome measures of generic and prostate-specific HRQoL among newly
diagnosed prostate cancer patients. While our assessment of MID has the
potential to facilitate outcomes research, it needs further validation using
other anchors. Another limitation is that anchors were chosen retrospec-
tively. The results may be stronger in case of prospective anchors. We have
used the patient-reported physical signs and symptoms of “more tired or
worn out than usual” as a longitudinal anchor. Although this anchor shows
good correlation with the generic and prostate-specific HRQoL subscales,
there is a potential for better longitudinal anchors. These issues need further
evaluation. Also, in the case of longitudinal anchors, some of the confidence
intervals are large, indicating the sampling variation of our study cohort.
This demands further refinement of the MID values using larger cohorts.
Another limitation is the generalizability of our findings as the participants
were recruited from an urban academic hospital and a VA hospital. Finally,
our study included only African American and Caucasian patients due to
nonavailability of other racial and ethnic groups at this health care system.

The patient-reported outcomes measures can help clinicians gain
insight into a patient’s perspective of his/her care, treatment, and clinical
decision making. We hope that further studies as well as clinicians’ frequent
use of HRQoL measures will ultimately lead to the sort of clear interpret-
ability of HRQoL results that is common for most clinical parameters for
prostate cancer care. There exists limited information regarding established
MIDs for many generic and disease-specific patient-reported outcome mea-
sures. Thus, there is an urgent need of assessments of MIDs across generic
and disease-specific instruments for various disease and population settings.
In conclusion, we were able to derive the first estimates of the MID for the
generic and prostate-specific HRQoL measures in a longitudinal study of
prostate cancer patients. Our MID estimates have significant implications
for sample size computation when planning for comparative effectiveness
studies or clinical trials to analyze meaningful changes over time. Addi-
tional studies are needed to refine our estimates and further advance the
understanding and utility of patients reported outcomes to enhance prostate
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cancer care. Our study provides a template for researchers attempting to
derive MID estimates across various diseases domain using prospective
cohort design studies.
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Additional supporting information may be found in the online version of this
article:

Appendix SA1: AuthorMatrix.
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