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ABSTRACT
Background Patient-reported outcome measures that are more practical and clinically useful are needed
for patients with CKD. We compared a new CKD-speciﬁc quality-of-life impact scale (CKD-QOL) with
currently used measures.
Methods Patients (n=485) in different treatment groups (nondialysis stages 3–5, on dialysis, or post-transplant)
completed the kidney-speciﬁc CKD-QOL and Kidney Disease Quality of Life-36 (KDQOL-36) forms and the
generic SF-12 Health Survey at baseline and 3 months. New items summarizing quality of life (QOL) impact
attributed to CKD across six QOL domains yielded single impact scores from a six-item static (ﬁxed-length)
form and from computerized adaptive tests (CATs) with three to six items. Validity tests compared the CKDQOL, KDQOL-36 (Burden, Effects, and Symptoms/Problems subscales), and generic SF-12 measures across
groups in four tests of clinical status and clinician assessment of change (CKD-speciﬁc tests), and number of
comorbidities. ANOVA was used to test for group mean differences, variances in each measure explained
by groups, and relative validity (RV) in comparison with the referent KDQOL-36 Burden subscale.
Results KDQOL-36 and CKD-QOL measures generally discriminated better than generic SF-12v2 measures. The pattern of variances across CKD-speciﬁc tests comparing validity favored CKD-QOL two-fold
over KDQOL-36. Two RV test results conﬁrmed CKD-QOL improvements over the referent KDQOL scale.
Results for static and CAT CKD-QOL forms were similar. SF-12 Physical and KDQOL-36 Symptoms scores
worsened with increasing comorbid condition counts.
Conclusions Overall, compared with the KDQOL-36, the new approach to summarizing CKD-speciﬁc QOL
impact performed better across multiple tests of validity. CAT surveys were more efﬁcient than static
surveys.
J Am Soc Nephrol 30: 664–677, 2019. doi: https://doi.org/10.1681/ASN.2018080814

CKD, its comorbid conditions, and its treatment
substantially burden patients’ health-related quality of life (QOL). Kidney diseases, even those with
diverse clinical presentations such as polycystic
kidney disease and nephrotic syndrome, are associated with substantial QOL impairment.1 QOL
declines with increasing CKD severity: patients at
earlier CKD stages experience smaller but still
noteworthy QOL impairments compared with
the general and hypertensive populations, 2,3
whereas those at CKD stage 5 who are about to
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begin dialysis report physical health 3–4 SD below
the general population average.
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Generic QOL measures have the advantage of enabling
comparisons of disease burden across CKD and other conditions, whereas disease-speciﬁc measures have the advantages of
greater validity, including responsiveness, for a speciﬁc condition.4 The most common generic QOL tools used in CKD are
the Short Form-36 Health Survey5–8 and its 12-item subset,
the Short Form-12 Health Survey.9 The disease-speciﬁc tool
most commonly used in kidney disease, the Kidney Disease
Quality of Life 36-Item Short Form Survey (KDQOL-36),
measures both CKD-speciﬁc and generic QOL domains.10–12
The KDQOL-36 augments the Short Form-12 generic core
with 24 items used to score three kidney-speciﬁc scales: Burden of Kidney Disease (four items), Symptoms/Problems of
Kidney Disease (12 items), and Effects of Kidney Disease
(eight items).
The KDQOL-36 is widely used and has been reported to
show satisfactory psychometric properties.12 Despite its widespread use, the KDQOL-36 has disadvantages.13 In an attempt
to be short to reduce overall respondent burden, important
CKD-speciﬁc domains are omitted. Short forms also may yield
scores that are too imprecise for use in individual patient clinical care. In addition, static surveys such as the KDQOL-36
administer the same questions to everyone, including some
questions that may be irrelevant to a speciﬁc individual. The
range of reliable measurement is restricted, limiting the ability
to detect score change associated with changes in disease severity or with treatment effects,14 leading a recent Technical
Expert Panel convened on behalf of the Centers for Medicare
and Medicaid Services to question whether the KDQOL-36 is
an effective patient-reported outcome measure for comparing
facility performance.15
Perhaps the most important limitation is that the KDQOL
and its iterations were developed decades ago and have not kept
pace with conceptual and methodological advances in patientreported outcome measurement. These improvements include
additional and improved QOL descriptions not as well represented in CKD-speciﬁc KDQOL-36 scales, but known with
both general and kidney disease attributions to be affected
by CKD.5,16 Psychometric progress using item response theory
(IRT) has improved scale construction and scoring17–20 and
enabled computerized adaptive tests (CATs) that reduce patient burden and/or increase score precision by matching
items better to score levels.21 Finally, evidence that items
across QOL domains, all with attributions to one disease,
are sufﬁciently unidimensional to construct a single summary
disease impact score has been independently reported across
multiple chronic conditions (MCC).22–24
This study evaluated an improved and briefer approach to
measuring QOL impact attributed speciﬁcally to CKD with a single
summary score. As illustrated in Figure 1, the new approach was
on the basis of published distinctions among categories of outcomes throughout a conceptual continuum that ranges from the
most CKD-speciﬁc clinical parameters to generic QOL.4,25
On the left of the ﬁgure, in box 1, are CKD-speciﬁc clinical
parameters (e.g., eGFR), followed in box 2 by patient-reported
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Signiﬁcance Statement
Monitoring patient-reported outcomes to capture CKD’s effects on
health-related quality of life (QOL) is important for population
health and individual care. Current measures such as the Kidney
Disease Quality of Life-36 (KDQOL-36) do not incorporate some
proven measurement advances, and measures incorporating such
advances are rarely compared with current methods. The authors
evaluated the validity of a new approach to CKD-speciﬁc QOL
measurement that comprehensively represents CKD-speciﬁc QOL,
yields a single summary QOL impact score, and generally requires
only 1 minute. Across CKD stages 3–5, dialysis, and transplant patients, results favored the new approach over the KDQOL-36 in
comparisons of validity, including responsiveness (sensitivity to
clinical change), across multiple clinical tests. Computerized adaptive test versions of the new approach were more efﬁcient than
static versions.

frequency of CKD-speciﬁc symptoms, such as cramps, then
in box 3 by the QOL impact (e.g., on relationships with
family and friends) attributed speciﬁcally to CKD, and on
the far right, in box 4, by generic measures of functional
health and wellbeing. Measures in boxes 3 and 4 are both
considered QOL impact to the extent that operational definitions go beyond clinical status and symptom frequency to
reﬂect what people can do (functioning) in everyday life,
how they feel (ill- and wellbeing), and how they evaluate
those states qualitatively. A major difference between them
is their attribution, respectively, to CKD versus health in
general. Boxes 2 and 3 are more useful in detecting changes
that are speciﬁc to CKD whereas box 4 is necessary to compare QOL burden and outcomes across various diseases and
their treatments.4
We report results from tests of a new approach to the
measurement of CKD-speciﬁc QOL impact. This approach
reduces respondent burden by measuring CKD-speciﬁc
QOL with either a six-item static survey or a three- to sixitem CAT. We evaluate the new tool’s psychometric properties in a clinical setting and test its validity, including
responsiveness, in head-to-head comparisons with three
CKD-speciﬁc KDQOL-36 scales10,12 and with two generic
Short Form-12 version 2 Health Survey (SF-12v2) summary measures.
METHODS
Study Design and Participants

This was a cross-sectional multisite survey of a convenience
sample of patients with CKD, with a follow-up survey administered at one site, to compare the validity of CKD-speciﬁc and
generic measures. The study enrolled a sample of patients with
CKD (nondialysis stages 3–5, on dialysis, and post-transplant
not requiring dialysis; n=485) during routine outpatient appointments at nephrology practices afﬁliated with Tufts Medical Center and Brigham and Woman’s Hospital and at ten
Dialysis Clinic, Inc. sites in Boston (n=4), Jacksonville, Florida
Measuring CKD-Speciﬁc Quality of Life
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#1 Clinical
Parameters

#2 Specific
Symptoms

#3 QOL Impact
Attributed to CKD

#4 Generic
QOL Impact

Figure 1. New approach based on distinctions throughout a continuum ranging from clinical to CKD-speciﬁc and generic QOL outcomes.

(n=2), Farmington, Connecticut (n=1) and central New York
State (n=3). Patients age $18 years who spoke and read English were eligible, and patients judged by treating

nephrologists to have cognitive impairments were excluded.
Patients self-administered all surveys using tablet computers,
without difﬁculty. Three months after baseline, Boston-area

Table 1. Summary of information for CKD-speciﬁc and generic measures (n=485)
Reliabilitya

Interpretation of
Lowest Score

Interpretation of
Highest Score

0.79

Kidney disease interferes
with life, frustrating,
feels like
burden on family

0.86

0.86

Extremely bothered
by eight effects of
kidney disease on
daily life

75.8 (17.0)

0.86

0.85

Extremely bothered
by 12 symptoms

Kidney disease does
not interfere with
life, is not
frustrating, does
not feel like
burden on family
Not at all bothered
by eight
effects of kidney
disease on daily
life (see Figure 2)
Not at all bothered
by 12 symptoms
(see Figure 2)

0.2

47.6 (9.3)

0.94

0.89

No impact on role,
social, emotional,
cognitive functioning,
fatigue, or quality
of life because of
kidney disease

6
3–6

0.0
0.0

47.1 (10.2)
47.4 (10.0)

0.93b
0.90b

0.89
0.88

(Same as above)
(Same as above)

12

3.7

40.4 (11.1)

0.89

0.87

12

3.7

50.1 (10.4)

0.84

0.84

Limited physical,
work, or daily
activities; severe
pain; low energy;
health poor
Frequent emotional
distress and low
energy; limited in
everyday activities
because of emotional
problems

k

% Missing

Mean (SD)

Internal
Consistency

Test-Retest

KDQOL-36
Burden (+)

4

1.0

61.0 (29.5)

0.88

Effects (+)

8

1.4

72.2 (22.4)

Symptoms/
Problems (+)

12

1.2

6

Measure/Scoring

CKD-QOL
CKD-QOL-6 (2)

CKD-QOL-CAT 2)
3- or 6-item CAT (2)
SF-12v2
PCS (+)

MCS (+)

Severe and frequent
impact on role,
social, emotional,
cognitive
functioning,
fatigue, quality of
life because of
kidney disease
(Same as above)
(Same as above)
No limits in physical,
work, or daily
activities; no pain;
high energy;
health excellent
Frequent positive
affect, not at all
limited in
everyday activities
because of
emotional
problems

Scoring: (+) higher score is better, (2) lower score is better. k, number of items.
a
Reliability: internal-consistency reliability for scales estimated with Cronbach a. Test-retest reliability estimated with intraclass correlation; sample size is n=65 for
KDQOL-36 and CKD-QOL measures, and n=61 for SF-12v2 PCS/MCS. Reliability for PCS/MCS estimated on the basis of reliability of eight SF-12v2 scales, scale
covariances, and scale weights used to estimate each component.48
b
Mean reliability for CKD-QOL-CAT and three or six-item CAT on the basis of SEM for each patient score. Percentage of patients (for three- or six-item CKD-QOLCAT) with reliability $0.90 is 78%/66%, reliability $0.80 is 82%/73%, and reliability $0.70 is 100%/100%.49
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Generic
Domains and Abbreviated Item Content for
SF-12v2, CKD-QOL-6 and KDQOL-36 Items†
Physical functioning
Limited in moderate activities, climbing stairs
Role functioning
Limited in kind of work/activities; accomplished less; did
work/activities less carefully
Kidney disease restricted usual daily activities(a)
Kidney disease bothers ability to work around house
Pain (bodily)
Pain interfered with normal work including housework
Bothered by soreness in muscles
Bothered by chest pain
General health evaluation
Health is excellent/poor
Energy/fatigue
Amount of time had a lot of energy
Kidney disease left too tired for work, daily activities(c)
Bothered by being washed out or drained
Social functioning/burden
Health interfered with social activities
Kidney disease kept from enjoying social activities(b)
Feel like a burden on family
Mental health (psychological distress/well-being)
Felt downhearted, depressed; felt calm, peaceful
Fed up or frustrated because of kidney disease(c)
Feel frustrated dealing with kidney disease
Bothered by stress/worries caused by kidney disease
Life interference/quality of life
Kidney disease limited usual activities, enjoyment of everyday
life (d)
Kidney disease interferes too much with life
Too much time spent dealing with kidney disease
Kidney disease bothers ability to travel
Other effects of kidney disease on daily life*
Cognitive functioning
Kidney disease limited ability to concentrate on work or daily
activities(c)
Other symptoms**

SF-12v2

CKD-Specific
CKDKDQOL
QOL-6
Burden

CLINICAL RESEARCH

Effects

Symptoms

† Columns distinguish SF-12v2, CKD-QOL-6 and KDQOL items.
* Other KDQOL Effects: Bothered by fluid restriction, dietary restriction, dependent on doctors/staff, sex life, personal appearance.
** Other KDQOL Symptoms: Bothered by cramps, itchy skin, dry skin, shortness of breath, faintness/dizziness, lack of appetite,
numbness in hands/feet, nausea/upset stomach, problems with access or catheter site.
KDQOL Burden responses: Definitely true, mostly true, don't know, mostly false, definitely false.
KDQOL Effects and Symptoms responses: Not at all bothered, somewhat bothered, moderately bothered, very much bothered,
extremely bothered.
CKD-QOL-6 responses (a) Not at all, very little, somewhat, quite a lot, could not do activities; (b) None of the time, a little of the time,
some of the time, most of the time, all of the time; (c) Never, almost never, sometimes, very often, always; (d) Not at all, a little,
moderately, quite a lot, extremely.

Figure 2. Comparisons of QOL domain content reveal overlap and gaps in generic and CKD-speciﬁc measures.

patients completed a follow-up survey to assess responsiveness. Clinician-investigators abstracted baseline data, including dialysis and transplant status, eGFR (patients not on
dialysis), comorbid conditions, and medical history, and
assessed CKD clinical status at 3 months to determine better,
same, or worse clinical status from baseline. This study was
approved by the New England Institutional Review Board,
Tufts Health Sciences Institutional Review Board, the Partners
Human Research Committee, and underwent administrative
review by DCI’s Administrative Review Ofﬁce.
J Am Soc Nephrol 30: 664–677, 2019

Measures

The measures evaluated included three CKD-speciﬁc scales
from the widely used KDQOL-36, a new CKD-speciﬁc QOL
impact scale (see below), and the generic SF-12v2 Health
Survey.
KDQOL-36
The KDQOL-36,12 derived from the longer KDQOL-SF instrument,10 includes 24 items in three CKD-speciﬁc scales
(Burden of Kidney Disease, Effects of Kidney Disease, and
Measuring CKD-Speciﬁc Quality of Life
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Symptoms/Problems) (see Table 1); all were scored positively
(higher score indicating better QOL) on a 0–100 scale using
developer-recommended scoring (available at https://www.
rand.org/health/surveys_tools/kdqol.html).
CKD-QOL Forms
In contrast to the KDQOL-36, which spreads QOL-related item
content across CKD-speciﬁc Burden, Effects, and Symptoms/
Problems scales, the new approach aggregates all QOL items,
with attribution speciﬁcally to kidney disease (Figure 1, box 3),
into a single measure of QOL impact. The Supplemental
Appendix summarizes how, in a precursor study conducted
before this validation study, a new 34-item CKD-speciﬁc qualityof-life (CKD-QOL) impact item bank was constructed using
data from an independent developmental sample of 1236 individuals with CKD representing CKD stages 3–5 not treated by
dialysis, treated by dialysis, and treated by kidney transplant.
CKD-QOL items measured the impact of kidney disease across
multiple functional health and wellbeing domains (role and social functioning, fatigue, psychologic distress, cognitive functioning) and overall quality of life (see Figure 2). CKD-QOL
items were derived in a multistage process, including review of
existing questionnaires such as the CHOICE Study Health Experience Questionnaire,26 four focus groups (n=40) of patients
not on dialysis with CKD stages 3–5 and patients on dialysis,
recommendations from a clinical advisory board,27 and cognitive testing with patients with CKD. Although most items were
derived from item content previously tested in other conditions,17,28–30 new items were added to represent descriptions
of QOL impact reported by patients and/or recommended by
clinicians.27 In contrast to generic health surveys, all items were
asked with kidney-speciﬁc attribution (for example, “In the past
4 weeks, how much did your kidney disease limit your usual
activities or enjoyment of everyday life?”, with ﬁve responses
ranging from “not at all” to “extremely”). Extensive psychometric evaluation of data from the developmental sample including
factor analysis conﬁrmed that items were sufﬁciently unidimensional to compute and meaningfully interpret a single summary
score. Item parameters were estimated using IRT models, as in
previous research.17,31
IRTstandardizes and better quantiﬁes the units of measurement underlying item responses. In contrast to traditional
“static” surveys that ask the same questions of everyone regardless of answers, CAT individualizes each assessment so
that the most informative questions are matched to their level
of health. The result is more efﬁcient tools for comparing
scores across individuals and time points regardless of whether
items are the same. At baseline, validation study patients completed the full 34-item CKD-QOL item bank. A static subset of
six items (CKD-QOL-6) selected to represent distinct QOL
domains (Figure 2, Table 1) was scored. These items are
appended. In addition, real-data CAT simulation methods
were applied to 34-item bank responses (CKD-QOL-CAT)
to identify the six most informative items for each patient.21
To further reduce respondent burden as well as maximize
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important information, CATestimates also were limited to only
three items for patients with little or no CKD impact (three- or
six-item CAT). Norm-based scoring was used to enable direct
comparisons of scores across all CKD-QOL forms, which were
scored negatively (higher score indicating worse QOL impact)
and linearly transformed to have a mean of 50 and an SD of
10 in the developmental sample.
SF-12v2 Health Survey
Generic Physical Component Summary (PCS) and Mental
Component Summary (MCS) scores were calculated using
developer-recommended scoring methods for the SF-12v2
Health Survey.33 PCS and MCS scores were scored positively
(higher score indicating better QOL) and were transformed to
have a mean of 50 and SD of 10 in the United States general
population.
Figure 2 compares QOL domains and item content across
generic (SF-12v2) and CKD-speciﬁc (KDQOL-36 and CKDQOL-6) scales, which differ in ways that could affect results.
Although both instruments represent four or ﬁve of the seven
SF-12v2 domains, in the KDQOL-36, QOL domains are distributed across Burden, Effects, and Symptoms/Problems
scales. Rather than distributing this information, in CKDQOL they are all scored in a single summary. There are also
differences in how the domains are operationalized. For example, the CKD-QOL-6 Role item asks more broadly about
“usual daily activities,” whereas the KDQOL-36 item asks
about “work around the house.” The CKD-QOL-6 Social
item asks about “social activities,” whereas the KDQOL-36
item asks about feeling “like a burden” on family. In the
KDQOL-36, the same domain is measured in two separate
scales (e.g., psychologic distress items in KDQOL-36 Burden
and KDQOL-36 Effects). Finally, in comparison with the
KDQOL-36 Effects and Symptoms ratings of how “bothered”
the patient was by an effect or symptom, CKD-QOL items
explicitly evaluate the impact of CKD on functioning
and wellbeing. Both instruments include items measuring
CKD-speciﬁc life interference/QOL, whereas CKD-QOL-6
also adds cognitive functioning.
Statistical Analyses

Data completeness, descriptive statistics, and psychometric
properties of all measures were evaluated, including replication
of developmental tests of assumptions underlying scale construction and scoring. Reliability for all scales was estimated
using test-retest methods and also using internal consistency
methods for static scales (see Table 1). Reliability of CATscores
was calculated on the basis of the SEM of each individual’s
score. Reliability of 0.70 or higher, as recommended for grouplevel comparisons, and a minimum reliability of 0.90, as recommended for individual patients, were deemed acceptable.
Product-moment correlations among the six CKD-speciﬁc
and two generic measures were also estimated to evaluate construct validity. Substantial (r.0.40) associations were hypothesized among CKD-speciﬁc measures and between generic
J Am Soc Nephrol 30: 664–677, 2019
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Table 2. Patient characteristics by CKD treatment group
Characteristic
Sex
Women
Men
Missing
Age, yr
18–44
45–64
65–74
$75
Missing
Mean (SD)
Race/ethnicity
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other, non-Hispanic
Missing
Education
Less than high-school graduate
High-school graduate or general education diploma
Some college or technical school
College graduate
Missing

Stage 3–5, n=121

Dialysis, n=253

Transplant, n=111

47.9
52.1
0.0

48.2
49.4
2.4

34.2
65.8
0.0

11.6
44.6
22.3
21.5
0.0
61.7 (13.8)

26.5
40.3
17.8
12.6
2.8
55.8 (16.8)

19.8
62.2
13.5
4.5
0.0
53.6 (11.4)

86.0
6.6
2.4
5.0
0.0

41.9
45.4
3.6
6.7
2.4

82.0
11.7
2.7
3.6
0.0

5.0
24.0
23.1
45.4
2.5

16.6
30.8
28.8
19.4
4.4

5.4
22.5
34.2
37.8
0.0

P Value
,0.01

,0.01

,0.01

,0.01

All data are percentages except for Mean (SD) and P values.

and CKD-speciﬁc measures—less so for the latter. Known
groups methods were used to evaluate discriminant validity
across groups differing in CKD clinical treatment status, eGFR
level, self-evaluated severity, and number of comorbid conditions, as deﬁned below. One-way ANOVA compared the statistical efﬁciency of measures in discriminating between
groups; each ANOVA F statistic indicated how strongly each
measure separated group means and minimized within group
error. To facilitate interpretations and comparisons, Cohen47
h2, the variance in each measure explained by group membership (h2=between/total sums of squares), was estimated. For
each group comparison, as in previous analyses, relative validity (RV) was also deﬁned as the ratio of the F statistic for
each comparator scale divided by the F statistic for the referent
scale, which was the best-performing KDQOL-36 scale
(Burden, RV=1.0). Estimates of 95% conﬁdence intervals for
RV statistics were derived using empirical bootstrap38 to account
for statistical signiﬁcance for all comparisons except clinician assessments of change, which were precluded by small samples. For
F tests for differences in group means and conﬁdence intervalbased comparisons of differences in RV ratios, results with a
chance probability ,0.05 or ,0.01 are noted in the tables.
Known groups for four tests of validity for CKD-speciﬁc
measures were deﬁned as follows: (1) CKD treatment status,
comprising dialysis, nondialysis stages 3–5, and post-transplant,
with the dialysis group hypothesized to report greater average
QOL impact than patients not treated with dialysis, and transplant recipients hypothesized to report the least average
impact; (2) three eGFR groups were deﬁned (,15, 15–29,
J Am Soc Nephrol 30: 664–677, 2019

and 30–59 ml/min per 1.73 m2) for patients not on dialysis and
were hypothesized to be ordered with patients with lower eGFR
experiencing worse QOL; (3) self-rated severity groups deﬁned
from the question, “How would you rate the severity of your kidney
disease symptoms in the past 4 weeks?” were hypothesized to be
ordered with greater severity being associated with worse QOL; (4)
to extend validity with a preliminary test of responsiveness,39
groups selected to vary in self-evaluated outcomes were formed
on the basis of clinician assessment of the change in CKD status
(better/same/worse) between baseline and 3-month follow-up. Assessments of change were on the basis of CKD symptoms, disease
severity and progression, and hospitalizations. For the above four
comparisons, all CKD-speciﬁc measures were hypothesized to discriminate better than the generic SF-12v2 PCS and MCS. Within
CKD-speciﬁc measures, the new CKD-QOL approach was hypothesized to discriminate better than the three KDQOL-36 scales.
Finally, comorbid condition groups, deﬁned by a count
(0, 1, 2, 3+) of conditions from a list of 20 abstracted by clinician-investigators from the medical record, were compared.
In contrast to the hypotheses above for CKD-speciﬁc measures,
the generic SF-12v2 PCS score was hypothesized to worsen
with increasing comorbidity to a greater extent than scores
on CKD-speciﬁc measures.

RESULTS

Table 2 compares participant characteristics by treatment status: dialysis (n=253), CKD stages 3–5 not treated by dialysis
Measuring CKD-Speciﬁc Quality of Life
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(n=121), and post-transplant (n=111). As expected, the three
groups differed signiﬁcantly in sociodemographic characteristics; however, diversity was observed within all groups.
Transplant patients tended to be younger and male; patients
not on dialysis with CKD stages 3–5 were older on average, and
patients on dialysis were disproportionately black.
The quality of data collected was high and associations
among items and between items and scale and item bank totals
corresponded well with assumptions underlying scale scoring
methods, as in the developmental study (see Supplemental
Appendix). In support of their reliability, test-retest estimates
ranged from 0.79 to 0.89 and internal consistency estimates
ranged from 0.86 to 0.94 for CKD-speciﬁc measures, and the
reliability of individual CAT scores averaged 0.93 for CKDQOL-CAT and 0.90 for the three- or six-item CAT (Table 1).
The observation that all CKD-speciﬁc measures were highly
intercorrelated (r=0.54–0.94) and were less highly correlated
with the generic PCS (r=0.43–0.63) and MCS (r=0.38–0.49)
supported their construct validity. As expected for alternate
forms measuring the same construct, static and CAT
CKD-QOL scores correlated highly (r=0.94) and consistently yielded nearly equal means across the groups compared
(Tables 3–6).
In the 21st percentile, the combined CKD sample generic
PCS mean of 40.4 was well below the general population average,33 whereas the mean MCS score was not (Table 1). On
average, patients on dialysis had much (about 1 SD) worse
QOL than those with CKD stages 3–5 not treated by dialysis
and transplant patients, who generally had similar mean
scores (Table 3). This signiﬁcant pattern was observed for
six CKD-speciﬁc measures and for the generic PCS scale, resulting in the second largest observed set of F and h2 statistics,
but was not signiﬁcant for the generic MCS scale. The trend
in h2 and RV results consistently favored CKD-speciﬁc
over generic measures. In tests comparing discriminant validity within the CKD-speciﬁc measures, the trends in results favored a CKD-QOL form over the KDQOL forms for
both h2 (0.25–0.29 for CKD-QOL versus 0.11–0.22 for
KDQOL) and RV (1.16–1.42 for CKD-QOL and 0.44–1.0
for KDQOL). Taking into account conﬁdence intervals, only
the CKD-QOL-CAT form (RV=1.42; P,0.05) discriminated
signiﬁcantly better.
For the eGFR validity comparison, the three groups were
ordered as hypothesized and were differentiated signiﬁcantly
by all CKD-speciﬁc measures, except KDQOL-36 Symptoms/
Problems. However, variances explained by groups and F statistics were among the weakest observed across tests (Table 4).
Neither of the generic PCS or MCS scales discriminated
among eGFR groups (P.0.05). In comparisons between
CKD-speciﬁc measures, the ranges of variances slightly favored the three CKD-QOL forms (h2=0.08–0.10) over the
KDQOL forms (h2=0.02–0.08). Taking conﬁdence intervals
into account, RVs did not differ signiﬁcantly.
In the self-reported severity test, the four groups were
ordered as hypothesized and separated substantially and
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signiﬁcantly (Table 5). For each of the three categories of measures, this test yielded the largest sets of variances explained
(KDQOL, h2=0.28–0.33; CKD-QOL, h2=0.45–0.48; and PCS/
MCS, h2=0.08–0.23). Consistent with the nonoverlapping
ranges of variances explained for referent versus comparator
CKD-QOL scales, the largest CKD-QOL RV ratios, about
60%–80% better, were observed (RV=1.65–1.83; all P,0.05).
Over half the patients (53 out of 95, 56%) with complete
data for longitudinal follow-up were judged by clinicians to
have the same CKD status after 3 months (Table 7). Although a
change for the better was two times more likely than for the
worse, samples were sufﬁcient for preliminary estimation of
F statistics. Average score changes on all CKD-speciﬁc measures were ordered as hypothesized across clinical change
groups. On average, groups that were judged clinically to
have gotten better improved more in QOL scores and those
that were judged clinically to have gotten worse declined more
in QOL scores. Group differences were signiﬁcant (P,0.05)
for the two CKD-QOL-CAT (P,0.001) and generic PCS
(P,0.01) and MCS (P,0.05) measures. However, given the
very small samples for groups that changed, RV estimates that
would otherwise be considered substantial38 could not be differentiated from what would be expected by chance.
As hypothesized, the generic PCS measure declined significantly (P,0.05) in the presence of, and with increases in, the
number of comorbid conditions (Table 6). Five of the six
CKD-speciﬁc measures did not respond to the presence or
number of comorbid conditions. The exception was
KDQOL-36 Symptoms/Problems scale, which worsened
(P,0.05) in the presence of comorbid conditions.

DISCUSSION

These results support the hypothesized advantages of a new
approach to CKD-speciﬁc QOL impact measurement. The new
CKD-QOL measures improved validity in head-to-head comparisons with generic SF-12v2 and CKD-speciﬁc KDQOL-36
measures. In addition to self-evaluated severity, multiple clinical comparisons included differences across treatment status
groups, severity (eGFR) within the nondialysis groups, and responsiveness to clinician-evaluated change in severity. In summary, results from comparisons of measures across groups infour
CKD-speciﬁc validation tests (Tables 3–6), showed that
KDQOL-36 and CKD-QOL measures have greater discriminant
validity than generic SF-12v2 in nearly all tests. As shown graphically in Figure 3, comparisons between CKD-speciﬁc measures
reveal clear patterns of results across KDQOL and CKD-QOL
measures in each test. For example, the top (blue) bar in the
ﬁgure shows the range of variances (0.11–0.22 from Table 3)
in three KDQOL scales explained by differences in treatment
status groups, followed by the second (red) bar estimates for the
three CKD-QOL scales in that test. Across the four comparative
validity tests in Figure 3, results favored CKD-QOL scales over the
referent (Burden) and other KDQOL-36 scales with two-fold
J Am Soc Nephrol 30: 664–677, 2019
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Table 3. Comparison of mean scores and validity statistics by treatment group
Measure

Mean (SD) Score

F Statistic

h2a

RV (95% CI)

74.6 (25.2)
83.1 (14.9)
83.2 (13.2)

66.8b
64.3b
29.1b

0.22
0.22
0.11

1.0
0.96 (0.68 to 1.37)
0.44 (0.25 to 0.70)

51.8 (8.6)
52.1 (8.0)
52.2 (8.4)

42.3 (6.7)
41.1 (8.5)
41.5 (8.0)

77.3b
95.0b
89.3b

0.25
0.29
0.29

1.16 (0.87 to 1.60)
1.42 (1.07 to 1.97)c
1.34 (0.99 to 1.86)

36.6 (10.1)
49.6 (10.7)

45.5 (10.6)
51.1 (10.0)

35.3b
0.8

0.13
0.00

0.53 (0.32 to 0.91)c
0.01 (0.00 to 0.05)c

Stage 3–5, n=118

Dialysis, n=232

Transplant, n=111

76.4 (24.7)
82.9 (18.8)
80.0 (15.8)

47.6 (27.1)
62.1 (22.2)
70.5 (17.2)

42.9 (7.9)
41.2 (9.4)
41.9 (8.8)
43.6 (10.5)
50.0 (10.1)

KDQOL-36
Burden (+)
Effects (+)
Symptoms (+)
CKD-QOL
CKD-QOL-6 (2)
CKD-QOL-CAT (2)
Three- or six-item CAT (2)
SF-12v2
PCS (+)
MCS (+)

Means are unadjusted. 95% CI, 95% conﬁdence interval.
a 2
h estimate of variance explained by groups (see text); signiﬁcance is same as F ratio.
b
P,0.001 (see text).
c
P,0.05 (see text).

median differences (0.22 versus 0.10) in variances (h2) explained. Figure 3 also shows nonoverlapping ranges of variances
for referent and comparator scales and relatively wider and narrower ranges of variances across tests that have implications for
measurement validity and interpretation. The relatively wider
ranges observed across the three KDQOL scales reﬂect the consistently superior discriminant validity of the referent KDQOL
Burden scale over the Symptoms scale in all four tests. Relatively
narrower ranges of variances explained for the three CKD-QOL
scales are consistent with alternate form measures of the same
construct, presumably CKD-speciﬁc QOL. The implication is
essentially the same or similar discriminant validity. An exception apparent in the physician-assessed change test reﬂects an
unresponsive static CKD-QOL in comparison with the better
performing two CAT scales (see Table 6). This pattern favoring
CAT over static CKD-QOL forms was observed in all tests. The

pattern of variance estimates shown graphically also corroborates the only two signiﬁcant RV estimates that favored
CKD-QOL over the KDQOL referent measure by about
40% and 80%, respectively (Tables 3 and 5). Reasons for these
and other differences in sets of measures studied, including
the comorbidity test (Table 7), their implications for improving QOL measurement in clinical research and practice and
other issues are discussed below.
To the best of our knowledge, this is the ﬁrst study to report
head-to-head comparisons of validity, including responsiveness, between KDQOL-36 and alternative CKD-speciﬁc measures. It also identiﬁed differences in discriminant validity
between the three KDQOL scales. The largest improvement in
validity with CKD-QOL over KDQOL-36 measures
was observed for comparisons between patients differing in
their own assessments of the severity of their CKD symptoms,

Table 4. Comparison of mean scores and validity statistics by eGFRa
Measure
KDQOL-36
Burden (+)
Effects (+)
Symptoms (+)
CKD-QOL
CKD-QOL-6 (2)
CKD-QOL-CAT(2)
Three- or six-item CAT (2)
SF-12v2
PCS (+)
MCS (+)

Mean (SD) Score

F Statistic

h2b

RV (95% CI)

9.9c
6.1d
2.0

0.08
0.05
0.02

1.0
0.61 (0.20 to 1.62)
0.20 (0.00 to 0.67)

47.7 (8.1)
47.5 (8.4)
48.5 (8.3)

9.1c
11.5c
12.4c

0.08
0.10
0.10

0.92 (0.30 to 2.03)
1.15 (0.51 to 2.56)
1.25 (0.54 to 2.85)

43.1 (10.2)
48.3 (9.9)

2.0
0.4

0.02
0.00

0.20 (0.01 to 0.77)
0.04 (0.00 to 0.19)

GFR 30–59, n=153

GFR 15–29, n=50

GFR<15, n=17

79.9 (24.0)
84.8 (15.7)
82.6 (14.1)

69.6 (24.8)
81.5 (18.9)
78.6 (16.3)

55.5 (23.1)
70.3 (17.4)
77.4 (16.8)

41.4 (6.8)
39.4 (8.63)
40.1 (7.9)

44.8 (7.4)
44.4 (8.6)
44.5 (8.3)

45.4 (10.5)
50.7 (10.2)

42.2 (9.9)
50.7 (10.3)

Means are unadjusted. 95% CI, 95% conﬁdence interval.
a
Abstracted from medical record.
b 2
h estimate of variance explained by groups (see text); signiﬁcance is same as F ratio.
c
P,0.001 (see text).
d
P,0.05 (see text).
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Table 5. Comparison of mean scores and validity statistics by self-evaluated severity of kidney disease symptomsa
Measure
KDQOL-36
Burden (+)
Effects (+)
Symptoms (+)
CKD-QOL
CKD-QOL-6 (2)
CKD-QOL-CAT (2)
Three- or six-item CAT (2)
SF-12v2
PCS (+)
MCS (+)

Mean (SD) Score
Not Notable, n=148 Mild, n=120 Moderate, n=131 Severe, n=50

F Statistic

h2b

RV (95% CI)

1.0
0.89 (0.65 to 1.21)
0.79 (0.53 to 1.16)

81.6 (22.9)
86.9 (13.2)
86.1 (10.8)

63.8 (23.1)
75.9 (17.4)
79.4 (12.5)

48.0 (25.7)
61.6 (21.6)
68.0 (16.0)

31.6 (25.2)
52.8 (23.7)
62.5 (18.3)

74.5c
66.2c
58.6c

0.33
0.31
0.28

40.0 (5.3)
37.8 (7.2)
38.6 (6.2)

45.6 (6.4)
45.9 (7.3)
45.9 (7.5)

52.9 (7.7)
53.0 (7.7)
53.2 (8.0)

56.5 (8.4)
56.3 (6.3)
56.5 (6.5)

123.0c
136.2c
131.7c

0.45 1.65 (1.24 to 2.21)d
0.48 1.83 (1.36 to 2.45)d
0.47 1.77 1.29 to 2.39)d

46.6 (9.7)
53.8 (9.1)

42.6 (9.8)
50.7 (10.1)

35.1 (9.9)
47.6 (9.8)

32.5 (9.7)
46.1 (11.8)

45.1c
12.6c

0.23 0.61 (0.37 to 0.95)d
0.08 0.17 (0.07 to 0.31)d

Means are unadjusted. 95% CI, 95% conﬁdence interval.
a
Self-reported response to “How would you rate the severity of your kidney disease symptoms in the past 4 weeks?”: not noticeable, mild, moderate, severe/very
severe.
b 2
h estimate of variance explained by groups (see text); signiﬁcance is same as F ratio.
c
P,0.001 (see text).
d
P,0.05 (see text).

followed closely by results from treatment status comparisons.
These results suggest that patients view their CKD, symptoms,
and treatment status as more severe when they have more
extreme QOL impact. This association warrants further study.
Trends in preliminary results from both cross-sectional and
longitudinal analyses show the potential of further reductions
in respondent burden with three- to six-item CAT forms that
are shorter than four- to 12-item KDQOL-36 and static CKDQOL measures. CAT forms were the only forms that discriminated across groups signiﬁcantly in all four CKD-speciﬁc tests,
including responsiveness.
The heart of this new approach is a bank of CKD-speciﬁc
QOL impact items with improvements that are closer to the
content of the Short Form-36 and other widely used generic
health surveys. The main difference between these new and

generic items with common content is their attribution to
kidney disease, as opposed to health in general. A crucial assumption underlying this approach to improving validity is
that individuals can make valid attributions to CKD in the
presence of MCCs. Because about two thirds of study participants had two or more chart-conﬁrmed MCCs, this was a
challenge for all CKD-speciﬁc measures studied. A weakness
of the discriminant test (Table 6) of whether patients with
MCCs can validly rate the impact of their CKD is that the tests
were limited to evidence that the presence of MCCs did not
appear to worsen CKD-speciﬁc QOL ratings. Alternative hypotheses are discussed below. Stronger discriminant tests,
which are very rare in the QOL literature, require analyses of
concurrent disease-speciﬁc clinical, severity, and QOL ratings
for CKD and each comorbid condition.

Table 6. Comparison of mean change scores and validity statistics by clinician assessment of 3-month change in CKD status
Measure
KDQOL-36
Burden (+)
Effects (+)
Symptoms (+)
CKD-QOL
CKD-QOL-6 (2)
CKD-QOL-CAT (2)
Three- or six-item CAT (2)
SF-12v2
PCS (+)
MCS (+)

Mean (SD) Change Score
Better, n=28

Same, n=53

Worse, n=14

2.68 (19.2)
2.71 (17.6)
2.26 (10.8)

24.24 (21,3)
1.54 (10.1)
0.83 (8.3)

212.64 (25.4)
22.00 (8.00)
24.40 (10.2)

F Statistic

h2a

RVb

2.48
0.67
2.44

0.05
0.01
0.05

1.00
0.27
0.98

20.40 (5.5)
21.40 (6.1)
21.69 (6.6)

1.05 (4.5)
1.07 (4.7)
0.97 (4.8)

3.40 (4.9)
4.90 (5.6)
4.92 (4.8)

2.84
6.65c
7.17c

0.06
0.13
0.14

1.14
2.68
2.89

20.15 (7.1)
21.06 (5.9)

0.52 (5.6)
21.08 (7.7)

27.55 (7.7)
25.10 (7.8)

9.11c
3.39d

0.16
0.07

3.67
1.37

Means are unadjusted.
a 2
h estimate of variance explained by groups (see text); signiﬁcance is same as F ratio.
b
Very small samples and other factors precluded estimation of useful conﬁdence intervals using the bootstrap method.
c
P,0.01 (see text).
d
P,0.05 (see text).
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Table 7. Comparison of mean scores and RV by number of comorbid conditionsa
Measure
KDQOL-36
Burden (+)
Effects (+)
Symptoms (+)
CKD-QOL
CKD-QOL-6 (2)
CKD-QOL-CAT (2)
Three- or six-item CAT (2)
SF-12v2
PCS (+)
MCS (+)

Mean (SD) Score

F Statistic

h2b

RV (95% CI)

61.6 (30.3)
70.8 (23.4)
73.6 (16.2)

0.6
0.4
3.0c

0.00
0.00
0.02

0.09 (0.02 to 0.27)c
0.05 (0.00 to 0.12)c
0.39 (0.07 to 1.06)

46.8 (8.2)
47.2 (8.8)
47.1 (9.0)

47.6 (9.4)
46.8 (10.0)
47.0 (9.8)

0.2
0.2
0.1

0.00
0.00
0.00

0.03 (0.00 to 0.05)c
0.02 (0.00 to 0.04)c
0.01 (0.00 to 0.01)c

40.3 (9.9)
49.4 (11.2)

36.3 (10.2)
49.2 (10.7)

7.6d
0.7

0.05
0.01

1.0
0.09 (0.00 to 0.33)c

0, n=137

1, n=140

2, n=83

3+, n=101

62.8 (29.1)
72.3 (22.6)
79.1 (17.5)

62.5 (30.3)
73.8 (22.3)
76.2 (16.8)

57.5 (27.9)
72.5 (20.9)
73.4 (16.3)

47.0 (9.4)
46.2 (10.7)
46.7 (10.3)

47.6 (9.5)
46.6 (10.5)
47.1 (10.1)

43.0 (11.8)
50.9 (9.4)

41.3 (10.7)
50.2 (10.6)

Means are unadjusted. 95% CI, 95% conﬁdence interval.
a
Count of number of comorbid conditions abstracted from medical record (amputation above ankle, amputation below ankle, angina, cardiomegaly, chronic
fatigue syndrome, congestive heart failure, chronic obstructive pulmonary disease, diabetes, ﬁbromyalgia, foot ulcers for .3 months, hepatitis, HIV/AIDS, migraine
headaches, myocardial infarction in past year, neuropathy/nerve damage, osteoarthritis, restless leg syndrome, rheumatoid arthritis, sleep disorders/insomnia/
sleep apnea, and stroke).
c
P,0.05 (see text).
d
P,0.01 (see text).

As part of a large, internet-based study of chronically ill
United States adults,41 samples with CKD and each of eight
comorbidities (diabetes, osteoarthritis, hypertension, seasonal allergies, chronic back problems, hip/knee joint problems, and anemia) were sufﬁcient (sample size $50 and
matched methods) for such tests. The methods and tables of
CKD-speciﬁc results from this study are summarized in the
Supplemental Appendix. In summary, for pairs of CKD and
comorbid conditions, correlational tests compared the convergent (same disease, different methods) and discriminant
(different diseases, same method) validity of CKD-speciﬁc and
comorbidity-speciﬁc QOL impact ratings. Discriminant tests
correlated measures of different diseases using the same
method, namely CKD in the presence of each comorbid condition. In summary, CKD-speciﬁc convergent correlations
among three different methods (eGFR, severity, and CKDspeciﬁc QOL impact) were signiﬁcant and two were substantial (r=0.39–0.72, median: 0.45). Discriminant correlations
between CKD QOL impact and QOL impact attributed to
each comorbid condition were signiﬁcantly lower (r=0.02–
0.49, median: 0.13) in magnitude. Across 51 tests of discriminant validity, 71% of correlations between matched methods
for measuring different diseases (CKD versus each comorbid
condition), which should be lower for valid measures, were
signiﬁcantly lower than their convergent correlations. The
great majority of exceptions, and the only two substantial exceptions, involved comorbid anemia and back problems. Such
exceptions warrant further study to better understand their
implications for the interpretation of CKD-speciﬁc QOL ratings, particularly with larger samples. Overall, our study ﬁndings and published convergent and discriminant test results
appear to be sufﬁcient to warrant further applications and
continued testing of the new approach to improving CKDspeciﬁc QOL impact attributions.
J Am Soc Nephrol 30: 664–677, 2019

In contrast to KDQOL-36, CKD-QOL items are aggregated
into a single QOL summary impact score. Such aggregate QOL
impact scoring is consistent with analogous one-factor models
and similar approaches used successfully in other therapeutic
areas.14,22,23 This approach is in sharp contrast to the physical
and mental summary scores for SF-12/Short Form-36 and
other comprehensive generic surveys asking very similar
QOL impact questions, but with attributions to health in general. Psychometric evaluations of the latter have consistently
yielded distinct higher-order physical and mental factors.37,42,43 In contrast, it appears that adults asked to focus
on their CKD make QOL ratings on the basis of overall CKD
severity and their experience of treatment status, and less on
the basis of divergent patterns of social, emotional, and other
aspects of QOL. Charts of group means conﬁrming this empirically for domain-speciﬁc and the summary CKD-QOL
measures in this study are documented in the Supplemental
Appendix.
This new approach to CKD-speciﬁc measurement warrants
further evaluation. Because a single score takes fewer items to
estimate than multiple scores, and such scores are more reliable, the brevity and simplicity of a 1-minute summary short
form makes such tests practical. On the basis of face and content validity and empirical performance, the new approach
appears to yield information that is both CKD-speciﬁc and
about QOL. The face and content validity of the Burden scale
may also explain its better performance over the other two
KDQOL measures. We recommend replication of head-tohead comparisons of forms with improvements over our study
limitations using larger and more diverse samples and lengthening the follow-up period for validity tests of responsiveness.
However, even if all CKD-speciﬁc measures performed
equivalently across tests, there are practical reasons to consider,
if not favor, an approach that substantially (75% or more)
Measuring CKD-Speciﬁc Quality of Life
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Treatment status (T.3)
KDQOL

RV=1.42
p<0.05b

CKD-QOL
PCS/MCS
eGFR (T.4)
KDQOL
CKD-QOL
PCS/MCS
Self-Evaluated Severity (T.5)
KDQOL

RV=1.83
p<0.05c

CKD-QOL
PCS/MCS
MD-Assessed Change (T.6)
KDQOL
CKD-QOL
PCS/MCS
0.0

0.1
0.2
0.3
0.4
Range of variance explained by validity test groups

0.5

aRanges

of variance (η2) shown graphically and RV estimates are from Tables 3-6.
test favors CKD-QOL-CAT comparator over referent KDQOL Burden scale, p<0.05, see Table 3
cRV test favors three CKD-QOL static and CAT comparators over referent KDQOL Burden scale,
p<0.05, see Table 5.
bRV

Figure 3. Non-overlapping ranges of variances explained by groups and RV estimates across tests conﬁrm greater CKD-QOL validity.

reduces respondent burden. CAT-based survey administrations should be further evaluated to observe if gains in precision and reduced respondent burden achieved in our
study, and for similar disease-speciﬁc QOL measures in other
conditions,31,44,45 are replicated. The implications of very
short CAT forms (e.g., three to six items) for individual patient
monitoring warrant further study. Because some patient surveys must be limited to static forms, our study tested a six-item
static form that was evaluated in parallel with electronic data
capture using CAT as in previous studies. The correlation between static and CAT-based scores was very high (r=0.94) and
their averages were nearly identical for most groups compared, and most often led to the same conclusions; the exception being the responsiveness test.
To facilitate further scholarly research, all CKD-QOL forms
tested in this study are available from the authors. Also available
is the newer Quality of Life Disease Impact Scale,14 which
incorporates noteworthy additional improvements including
even broader QOL content representation (e.g., adding physical functioning) and IRT-based scoring that has been standardized across CKD and other chronic conditions and
normed in the United States chronically ill population. In
addition, results from qualitative and other research may
lead to further improvements and, because this study was
674
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conducted before the Standardized Outcomes in Nephrology
initiative,46 the conclusions from the initiative should be considered in any revision to the CKD-QOL.
The KDQOL-36 Symptoms/Problems scale, which is an
aggregation of 12 relatively heterogeneous symptoms, was
the least valid CKD-speciﬁc scale in four CKD-speciﬁc tests,
and it worsened signiﬁcantly in the presence of comorbid conditions. Whether this is a relative strength or weakness depends
on purpose, measuring total disease or CKD-speciﬁc QOL
burden. Regardless, this pattern of results should be considered
when interpreting such aggregations of symptoms, QOL, and
other effects. With improvements in short-form surveys such
as those reported here, comprehensive patient-based assessment throughout the continuum of CKD-speciﬁc and generic
QOL outcomes (see Figure 1) may be feasible. In place of the
whole KDQOL-36, the best-performing of its scales (Burden)
or a new six-item (1-minute) CKD-speciﬁc QOL impact measure could be used to monitor CKD-speciﬁc QOL outcomes
with survey space sufﬁcient to add to the “dashboard” speciﬁc
prevalent symptoms (e.g., cramping, itching) of importance to
patients, to be interpreted separately to achieve more clinically
useful and actionable information. Very short improved tools
also facilitate a more practical migration from legacy surveys
such as KDQOL-36 in parallel with improved tools. CAT
J Am Soc Nephrol 30: 664–677, 2019
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surveys also can pursue additional questioning; for example,
with respect to fatigue or mental health, depending on whether
they substantially affect the patient. Indeed, a CAT is only the
ﬁrst component of an interactive system. By reducing respondent burden in measuring core scales, it frees respondent time
and attention to respond to individualized items.
A CAT may not administer the same items to a patient over
time. When the underlying domain is what is important and
items use IRT-based scoring, administering the same items is
not necessary to determine the respondent’s level for that
concept and, in some instances, may not be appropriate. For
example, if an interactive physical functioning module were
administered to a patient immediately after repair of a lower
extremity fracture, questions about the ability to transfer to a
chair might be relevant, whereas a year later relevant questions
might include the distance the patient could run, but not questions about the ability to transfer. There are, however, individual items that are considered so intrinsically important that
they should be conserved across administrations of an instrument. For patients on hemodialysis, the “recovery question”
may be such an item, as may be a question about whether the
patient ever experiences muscle cramps during or between
treatments. Instruments used in clinical practice should allow
clinicians responsible for content to “force” inclusion of items
they consider important for all respondents at all times.
Improvements in QOL surveys must balance practicality with
the precision needed for clinical research and practice, particularly for scores at the individual patient level. Comprehensive
static measures with enough items for precision across higher and
lower score levels, as required across multiple settings and for
patients with diverse clinical presentations, requires many more
time-consuming items and can be cost-prohibitive. Repeated
administrations of such lengthy forms are often unacceptable
to patients. Static surveys shortened by restricting the range of
measurement often lack the precision required for interpretation
for individual patients at the earlier CKD stages experiencing
smaller but still noteworthy QOL impairments, as well as for
those at CKD stage 5 about to begin dialysis, and those treated by
dialysis. Whether CAT-based administrations that match items to
patients’ severity levels can improve QOL assessment, as observed in this study, and are also more clinically useful in improving patient care warrants further study.
Our study was limited by the use of a convenience sample
that overrepresented white patients. Age, sex, and educational attainment distributions are similar to their respective populations and the different CKD treatment groups are what would
be expected clinically. However, future work should explore CKDQOL or similar measures in a more representative population.
In conclusion, this new approach to expanding and summarizing CKD-speciﬁc QOL impact in a single score promises
to better capture the QOL effects of differences in CKD treatment status and severity on patient-reported outcomes. Focusing on QOL impact attributed speciﬁcally to CKD appears
to improve clinical validity across multiple tests, including responsiveness. It is also likely that CAT-based administrations
J Am Soc Nephrol 30: 664–677, 2019
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that match survey items to patient severity levels will enable
more efﬁcient QOL surveys, with reductions in respondent
burden and clinically useful gains in score precision.
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