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Abstract

Purpose The assessment of health-related quality of life (HRQOL) measured via patient-reported outcomes (PROs) is a key
component in clinical trials and increasingly used in clinical routine worldwide. Two PRO measures (PROMs) that share
the same definition of health and report outcomes on a comparable T-metric anchored to general population samples are the
PROMIS-29 and the EORTC QLQ-C30. In this study, we investigate the empirical agreement of these underlying concepts.
Methods We collected PROMIS-29 and EORTC QLQ-C30 data from 1,478 female patients at a breast cancer outpatient
centre. We calculated descriptive statistics and correlations between the subscales of both instruments. We performed
exploratory (EFA) and confirmatory factor analysis (CFA) in randomly split subsamples in order to assess the underlying
psychometric structure of both instruments.

Results The cohort (mean age =47.4,+ 14.49) reported comparable mean HRQOL scores between the corresponding sub-
scales of both instruments similar to general population reference values. Correlation between the corresponding subscales of
both instruments ranged between 0.59 (Social Role) and 0.78 (Physical Functioning). Both an exploratory and a theoretically
driven confirmatory factor analysis provided further support for conceptual agreement of the scales.

Conclusion EORTC QLQ-C30 and PROMIS-29 showed similar scores and satisfactory agreement in conceptional and sta-
tistical analysis. This suggests that the underlying conceptualization of health is reasonably close. Hence, the development
of score transformation algorithms or calibration of both instruments on common scales could prospectively increase the
comparability of clinical and research PRO data collected with either instrument.

Keywords PROMIS-29 - EORTC QLQ-C30 - Health-related quality of life - Conceptualization of health - Comparable
outcome

Purpose

Collecting patient-reported outcomes (PROs) to measure
health-related quality of life (HRQOL) in clinical routine has
become more common and accepted worldwide, as recent
studies have shown that a systematic collection of PROs as
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a monitoring tool can improve overall survival and reduce
hospitalization and emergency visits [1]. Furthermore, rou-
tine collection of PRO data improves patient—physician
communication and can lead to better outcomes [2—4].

PROs collected in clinical routine allow clinicians to
compare outcomes of similar patient groups between coun-
tries and to improve overall health care quality [5]. Cur-
rently, over 3,900 PRO instruments have been developed and
are available to measure HRQOL [6]; the greatest challenge
for the upcoming years is to standardize PRO assessments
with common underlying latent constructs such as depres-
sion, physical function, fatigue, etc.

Two PRO instruments that are widely used to assess
HRQOL in a comprehensive manner are the Quality of
Life Questionnaire-Core30 (QLQ-C30), developed by the
European Organization for Research and Treatment Cancer

@ Springer


http://orcid.org/0000-0002-8298-5557
http://orcid.org/0000-0002-9693-6676
http://orcid.org/0000-0001-6057-5920
http://orcid.org/0000-0002-8130-6524
http://orcid.org/0000-0002-7842-8256
http://orcid.org/0000-0001-7587-7550
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-022-03324-7&domain=pdf

750

Quality of Life Research (2023) 32:749-758

(EORTC), and the PROMIS-29 as part of the Patient-
Reported Outcome Measurement Information System
(PROMIS). The QLQ-C30 was developed as a core instru-
ment for patients with any cancer. Therefore, the instrument
contains relevant items covering generic general health as
well as items covering common symptoms following cancer
therapy (e.g. nausea, appetite loss) [7]. The PROMIS-29 was
developed to capture PROs for a wide range of chronic ill-
nesses and disorders [8], and therefore covers only domains
of general health (e.g. physical function, pain). Both instru-
ments share the same definition of health as a multidimen-
sional construct of dimensions such as physical function,
mental health, social participation, sleep, and pain [7, 9].
Both are also based on the methodical and conceptual frame-
work by Ware et al. [10, 11] to assess the health status of
patients. A main difference between those two measures is
the population they were developed for. Nevertheless, the
PROMIS-29 has been successfully used in cancer popula-
tions [12-14] and is compared to the QLQ-C30 equivalent
in terms of value and usefulness for patients and clinicians
[15].

Both instruments are centrepieces of a wider framework
of health assessment and have each been translated and vali-
dated in more than 40 languages. While PROMIS measures
were developed using item response theory (IRT) methods,
EORTC initially used methods of classical test theory for
questionnaire development and recently adopted IRT to
develop item banks for all QLQ-C30 domains. IRT allows
a more flexible and efficient measurement of the targeted
domains, e.g. using computer adaptive tests (CAT) or creat-
ing specific shortforms [16]. IRT is also used to score each
domain measured on a standardized T-score metric, where
50 describes the mean (M) and 10 the standard deviation
(SD). For both instruments, 50 represents the mean score
in the general population in the US and Europe showing no
significant differences between the population. [17] [18] [19]
Using such a T-score metric makes similar domains from
different instruments directly comparable [20].

One example that highlights the similarities and shared
conception underlying both instruments is that the U.S.
Food & Drug Administration (FDA) recommends both the
EORTC and the PROMIS Physical Function scales in its
Guidance Document “Core Patient-Reported Outcomes in
Cancer Clinical Trials” [21]. As a first step to allow direct
comparability of the results measured with the QLQ-C30
and PROMIS-29, the aim of this paper is to (1) descriptively
assess the similarity of the PROMIS-29 and the EORTC
QLQ-C30 at the domain and item levels, (2) empirically
assess the agreement of comparable domain scores in terms
of mean scores and correlations, and (3) assess whether a
common underlying factor structure for both measures can
be established. We expect that the mean scores of simi-
lar domains are reasonably close and that the correlation
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coefficients show a strong association (> 0.6) between con-
vergent domains. The following exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA) will further
investigate the underlying psychometric structure of both
instruments.

Methods
Sample

PROMIS-29 and QLQ-C30 data were collected from
patients visiting the breast cancer outpatient clinic at Char-
ite — Universitaetsmedizin Berlin during routine diagnosis
between November 2016 and March 2021. We included the
first PRO assessment that was taken at the initial visit from
1,478 female ambulant patients for our analysis regardless
of the breast desease (breast cancer, fibroadenom and other).
To avoid missing responses, the digital survey did not allow
skipping questions.

Measures

The QLQ-C30 is a cancer-specific and core instrument in
the library of EORTC instruments focussing on the gen-
eral HRQOL and was first mentioned in 1986 [7, 22]. It
comprises five functional scales, social (SF), emotional
(EF), cognitive (CF), role (RF) and physical (PF), plus 8
symptom scales, pain (PA), fatigue (FA), dyspnoea (DY),
sleep disturbance (SD), appetite loss (AL), constipation
(CO), diarrhoea (DI) and nausea & vomiting (NV). Addi-
tionally, the financial status (FD), a global quality of life
and global health scale (QOL and GLQ) as well as several
symptom measures are collected. In total, the QLQ-C30 uses
30 items. Responses to each item are made on a four-point
Likert scale (1 ="“Not at all”, 2 ="A little”, 3 ="“Quite a bit”,
4 =*“Very much”) for Items 1-28 and a seven-point Likert
scale (1 ="“Very poor” to 7 ="“Excellent”) for Items 28 and
29 (global health and quality of life) [7]. The recall period
is not specified for the first 5 items, and all the following 25
items use a week as the recall period.

The PROMIS was funded in 2004 by the United States
under the National Institute of Health (NIH) Roadmap for
Medical Research Initiative [9] and since then, developed
over 100 item banks covering different aspects of physi-
cal, mental and social health. The PROMIS-29 Profile—a
29-item instrument—combines short assessments of eight
core constructs of HRQOL: physical function (PF), sleep
disturbance (SD), pain interference (PI) and pain intensity
(PIN), fatigue (FA), anxiety (AN), depression (DE) and
ability to participate in social roles and activities (SRAA).
The instrument includes 8 subscales and a five-point Lik-
ert scale where 3 scales (AN, DE, SRAA) use 5="“Never”
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to 1 ="Always” and 3 scales (PI, SD, FA) use 5=‘“Not at
all” to 1 ="“Very much” [19]. The PF Likert scale ranges
from 5 =“Without any difficulty” to 1 =“unable to do”. Pain
intensity is measured on a 10-Point visual analogue scale
(VAS) from 0="No pain” to 10=“Worst pain imaginable”.
All domains use a 7-day recall period, except for PF and
SRAA. [8, 19]. Table 1 shows the scale and item content for
both instruments.

Analysis
We summarized the demographic characteristics of the

sample. We then transformed the individual item responses
for each domain to 7-scores for both the QLQ-C30 and the

PROMIS-29 using algorithms provided by the EORTC QLQ
group and the German PROMIS National Center. Means
and standard deviations for the PROMIS-29 and QLQ-C30
domain scores were computed. We compared these scores
with general population reference data reported in the pre-
vious papers [17, 18]. We assessed correlations between
all domains using the Pearson correlation coefficient. We
defined a correlation > 0.6 as high and > 0.4 as moderate.
[23] Furthermore, we performed an exploratory factor analy-
sis (EFA) and confirmatory factor analysis (CFA) to evaluate
the dimensional structure of both instruments.

The combined dataset was randomly split in half, result-
ing in an equal amount of N=739 for EFA and CFA. We
investigated the number of factors to extract in the EFA

Table 1 Domains and items of the PROMIS-29 and the EORTC QLQ-C30

PROMIS-29

Domain

Item

QLQ-C30

Domain

Item

Physical function Ability to do chores such as vacuuming or yard

Anxiety

Depression

Pain

Fatigue

Sleep

Social activity

work
Ability to run errands and shop
Ability to go for a walk of at least 15 min

Ability to go up and down stairs at a normal pace

Feel fearful

Hard to focus on anything other than anxiety
Overwhelmed by worries

Feel uneasy

Feel worthless

Feel helpless

Feel depressed

Feel hopeless

Pain interferes with day-to-day activities
Pain interferes with work around the home

Pain interferes with ability to participate in social
activities

Pain interferes with household chores
Pain scale

Feel fatigued

Trouble starting things because I am tired
Average feeling of run-down
Average fatigue

Sleep quality

Sleep was refreshing

Problem with sleep

Difficulty falling asleep

Regular leisure activities with others
Family activities that I want to do

Usual work (including work at home)

Activities with friends that I want to do

Physical function

Strenuous activities, like carrying a heavy shopping
bag or a suitcase

Take a long walk
A short walk outside of the house
Stay in bed or a chair during the day

Help with eating, dressing, washing yourself or
using the toilet

Emotional function Worry

Pain

Fatigue

Sleep

Role function

Social function

Feel tense
Feel depressed
Feel irritable

Had pain
Pain interference with daily activities

Need to rest
Feel weak
Tired

Trouble sleeping

Doing either work or other daily activities

Pursuing hobbies or other leisure time activities

Physical condition or medical treatment interfered
with family life

Physical condition or medical treatment interfered
with social activities

@ Springer
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dataset by assessing eigenvalues using the Kaiser criterion.
Since this tends to overestimate the number of factors to
extract, we also performed a scree test and a parallel anal-
ysis. We performed ordinary least squares factor analysis
based on the polychoric correlation matrix to account for
the ordinal nature of the items and used oblimin rotation to
account for the correlated nature of the constructs. We then
compared multiple factor solutions exploratively by assess-
ing the resulting patterns of factor loadings.

For the CFA, we estimated an a priori specified model
based on our content analysis and the results from the EFA.
For this model, we assigned items of the same construct
from both the PROMIS-29 and QLQ-C30 to the corre-
lated latent factors. To account for the ordinal nature of
the responses, we used the WLSMV estimator. We report
standardized model parameter estimates and assessed the
comparative fit index (CFI), the root mean square error of
approximation (RMSEA) and the standardized root mean
square residual (SRMR) to evaluate model fit (criteria
RMSEA <0.08, CFI>0.95, SRMR < 0.08 [24]). Modifica-
tion indices were descriptively assessed to investigate poten-
tial misspecifications of the model.

Symptom measures of the QLQ-C30 as well as the FD,
CF, NV and global scales were excluded a priori from the
correlation analysis, EFA and CFA. FD was excluded as it is
neither a measure of function nor a symptom. The symptoms
and global scales were excluded since they are not covered
by the PROMIS-29. We excluded the PROMIS Pain inten-
sity item, as it is a numerical analogue scale not used in
latent variable modelling.

All analyses were conducted with R version 4.0.2 soft-
ware using the following packages: lavaan (0.6-8), nFactors
(2.4.1), tidyr (1.1.2) and dplyr (1.0.3).

Results
Content comparison

The content assessment of both instruments showed a simi-
lar conceptualization of health on the domain as well as on
the item level (Table 1). Each of the seven domains of the
PROMIS-29 is assignable to one domain of the QLQ-C30.
The PROMIS-29 domains AN and DE are linked to the
EF domain of QLQ-30, and the SRAA domain combines
the two QLQ-C30 domains RF and SF. A main difference
between both instruments is the number of items used to
measure a domain. Whereas the PROMIS-29 uses 4 items
for each domain, the QLQ-C30 uses a different number of
items to measure a single construct: for example, one item
for SF, 3 items for FA and 5 items for PF (see Table 1).

In addition to the comparability of the content, the word-
ing used in individual items further shows similarities
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between the two instruments. The items measuring depres-
sion both use the wording “feel depressed”/“felt depressed”,
and for anxiety, both use “worry”/“worries”. Similar word-
ing can also be seen for items in the domains FA, PI and SD.
Above all, there are differences that are particularly evident
within the spectrum of the domains. Looking at the domain
PF, the QLQ-C30 items cover a wider range from very basic
(eating, dressing), easy (short walk) and difficult tasks (long
walk), whereas the spectrum of the PROMIS-29 does not
cover basic tasks. The PROMIS-29 domain SL, however,
covers a broader spectrum of sleep quality than the single
item used in the QLQ-C30.

Looking at the overall wording items of the generic
instrument, PROMIS-29 does not reflect any specific dis-
ease. Despite QLQ-C30 being developed as a cancer-specific
instrument, no reference to a specific disease is made in item
wording.

Descriptive statistics

The mean age of the 1,478 female patients in the sample
was 47.4 years (SD=14.49, range 15-90), with 41.54% of
the women being diagnosed with malignant and 26.86%
with benign breast cancer. Most patients (65.97%) had a
high school diploma or further education. Demographics
are summarized in Table 2.

Table 2 Demographic characteristics of the sample

Patient characteristics (N=1,478)

Characteristics No %

Age at enrolment

Mean 47.4
Range 15-90
Age group
<30 192 12.99%
30-40 312 21.11%
41-50 391 26.45%
51-60 309 20.91%
61-70 177 11.98%
>70 97 6.56%
Education group
High 975 65.97%
Middle 369 24.97%
Low 128 8.66%
not specified 6 0.41%
Diagnose group
Mamma-CA 572 38.70%
Fibroadenoma 225 15.22%
Benign 397 26.86%
DCIS 42 2.84%
Second opinion 242 16.37%
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Table 3 shows the T-scores of both instruments by
domain. We observed no relevant deviation regarding
HRQOL of our cohort from the general population, as
the mean scores of all domains were close to 50 (M =50,
SD+10) [17, 18]). An exception is mental health, where we
observed elevated levels of anxiety (PROMIS) and reduced
levels of emotional functioning (EORTC). Overall, the mean
T-scores of the corresponding domains of both measures
show only small differences (< 5) between each other. More
descriptives results (mean, standard deviation, normdata,
kurtosis, skewness) of the included health domains can be
found in the electronic supplement Table I.

Correlation analysis

All PROMIS-29 domains correlate highly (> 0.6) with at
least one other domain of the QLQ-C30. Most of the similar
descriptive domains show the highest correlation to each
other except for the QLQ-C30 domain RF, with a correlation
to the corresponding domain of 0.59 and a higher correla-
tion to PF and PI of the PROMIS-29 (0.68 and —0.63). As
expected from the content analysis, the QLQ-C30 domain
EF shows high correlations with the PROMIS-29 domains
AN (-0.69) and DP (—0.70) and with FA (—0.62). All coef-
ficients are summarized in Table 4.

The multitrait-multimethod analysis showed a high aver-
age correlation of 0.73 for conceptually similar domains.
The average correlation attributed to the method is simi-
lar, looking only at PRMIS-29 and QLQ-30, with 0.52 and
0.51, respectively. The average correlation for conceptually

distinct domains that do not share the same method is low-
est at 0.47.

Exploratory factor analysis (EFA)

The EFA resulted in 6 eigenvalues greater than 1 (19.95,
5.08, 3.02, 1.85, 1.39, 1.14), indicating 6 factors to extract
according to the Kaiser criterion. Parallel analysis also sug-
gested 6 factors. An inspection of the scree plot suggests 3—5
factors. We, therefore, estimated four different EFA models
with 3 to 6 factors.

We found the EFA with 5 factors to be interpretable as
the most meaningful. These 5 factors were categorized as
Physical Function, Mental Health, Fatigue, Pain and Sleep.
These factors explain 72% of the total variance. All items of
both instruments related to pain and sleep load on the same
factor. All PROMIS-29 domains and associated items show
the highest loading to one modelled factor with loadings of
0.6/—0.6 and higher/lower, respectively, except all items of
the SRAA domain, which have loadings between —0.56 and
—0.51 to the factor Physical Function. Eight out of 19 items
of the QLQ-C30 did show a relevant loading for a single
factor, and six showed a moderate or single relevant loading
assignable to one factor. Items of the QLQ-C30 domain EF
and SF have cross-loadings to several factors, whereas two
QLQ-C30 EF items show the highest loadings on the factor
Fatigue (0.51, 0.49) and two on the factor Mental Health
(0.55, 0.51). All factor loadings of the Exploratory Factor
Analysis with 5 factors can be found in the electronic sup-
plement Table II.

Table 3 Results of PROMIS-29

PROMIS-29 QLQ-C30
and QLQ-C30 compared to
norm data T-Score Norm T-Score Norm
Mean (SD) Mean (SD)
Mental health Anxiety 56.19 (9.82)¢ 53.1
Depression 51.52 (8.94)¢ 52.7
Emotional function 44.17 (9.72)* 50.63
Fatigue 47.85 (10.11)¢ 48.3 51.52 (10.15)° 51.17
Physical health Physical function 51.17 (7.61)° 514 50.68 (9.74)* 48.33
Pain Interference 48.79 (8.93)¢ 524 50.18 (9.03)° 50.84
Sleep disturbance 50.43 (8.95)¢ 49.2 54.22 (8.41)° 50.96
Social health Social roles and activities 54.04 (9.63)° 50.8
Role function 48.96 (9.04)* 49.13
Social function 47.86 (8.76)* 49.93

4QLQ-C30 domains in T-score, 50 =population average, —/+ 10 SD worse/better than population average,
i.e. higher values indicate better function

®QLQ-C30 domains in T-score, 50 =population average, —/+ 10 SD better/worse than population average,
i.e. lower values indicate better function

“PROMIS domains in T-score, 50 =population average, —/+ 10 SD worse/better than population average,

higher values indicate better function

dPROMIS domains in theta T-score, 50=population average, —/+ 10 SD better/worse than population
average, lower values indicate better function

@ Springer
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Table 4 Correlation coefficients of the PROMIS-29 and QLQ-C30 domains, highlighted correlations > 0.6/ < —0.6 and multitrait-multimethod

correlation matrix.

PROMIS-29

Anxiety Depression Fatigue Pain Physical

Interference  Function Dis-

QLQ-C30
Sleep Social Physical  Emotional Role Social Fatique Pain
roles & Function  Function Function Function

turbance activities

Depression 0.76
[o)] Fatigue 0.49 0.64 B
N average correlations
A .
5 Pain Interference 0.32 0.43 0.54 same trait - different method ~ 0.73
O __Physical Function -0.24 -0.37 -0.49 -0.73 same method - different trait - PROMIS-29 0.52
o
Q. Sleep Disturbance 0.43 0.49 0.47 037 -0.32 same method - different trait - QLQ-C30  0.51
Social roles and different method - different trait 0.47
activities -0.48 -0.62 -0.70 -0.63 0.62 -0.42
‘ ’ Physical Function -0.19 -0.33 -0.47 -0.64 0.78 -0.32 0.59
Emotional Function -0.69 -0.70 -0.62 -0.39 0.34 -0.47 0.57 0.32
o .
8 Role Function -0.24 -0.35 -0.49 -0.63 0.68 -0.29 0.59 0.62 0.37
cl Social Function -0.48 -0.56 -0.55 -0.53 0.54 -0.37 0.66 0.48 0.61 0.57
—
g Fatique 0.35 0.49 0.75 0.58 -0.59 0.43 -0.65 -0.59 -0.57 -0.59 -0.56
Pain 0.26 0.35 0.47 0.75 -0.63 0.35 -0.51 -0.61 -0.38 -0.60 -0.47 0.60
Sleep 0.39 0.45 0.46 0.40 -0.38 0.77 -0.44 -0.37 -0.51 -0.38 -0.42 0.54

0.42

Confirmatory factor analysis (CFA)

Content analysis showed 7 domains with corresponding
items from both measures. Based on the EFA, we mod-
elled anxiety and depression as common factors. Figure 1
shows the resulting CFA model, which had a satisfactory fit
of the data according to RMSEA =0.074, CFI=0.968 and
SRMR =0.074. Overall, we found that all items had high
loadings (> 0.6) on the hypothesized factors and that correla-
tion between factors was as expected. The top modification
indices suggest additional common variance not explained
by our hypothesized model between the QLQ-C30 question
10 (“Did you need to rest?””) and the physical function and
pain factors. Additionally, the PROMIS-29 item “I found it
hard to focus on anything other than my anxiety” showed
additional relations to factors of fatigue, social role, physical
function and pain. Since the model fit was satisfactory, we
did not model these additional associations.

Discussion

This paper focuses on the comparability of the two instru-
ments QLQ-C30 and PROMIS-29 and their similar domains
to prospectively increase the comparability of clinical and
research PRO data collected with either instrument. In this
study, we descriptively assessed the underlying HRQOL
model of the PROMIS-29 and QLQ-C30 before we evalu-
ated the similarity of both instruments empirically in a sam-
ple of 1,549 patients visiting the outpatient clinic for breast
cancer and assessed whether a common underlying factor
structure for both measures could be established. Our results
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demonstrate that the underlying conceptualization of health
is comparable in both instruments.

First, we found a descriptive similarity of both instru-
ments on the domain as well as on the item level indicated
by similar wording in domain titles and item descriptions.
Despite the different patient population backgrounds of
the two instruments—cancer patients in clinical trials vs.
patients with chronic diseases—there are structural simi-
larities in the choice of health domains, implying a similar
understanding of health. This finding was expected because
both are core instruments within their frameworks to meas-
ure general health.

Second, we demonstrated this similarity empirically by
comparing the T-scores and evaluating the correlation coef-
ficients of the subscales from both measures. It could be
shown that subscales with similar descriptive content show
similar 7-scores and a stronger correlation than others.
It can also be assessed that the domains PF and PI of the
PROMIS-29 both show a strong correlation to the QLQ-
C30 domains PF, RF and PA, indicating a strong associa-
tion between those dimensions. The highest correlation was
observed between the corresponding scales, but this finding
shows that factors such as pain are interrelated or dependent
with the outcome of factors such as PF and RF, which is par-
ticularly relevant for the interpretation of the results in prac-
tice. These findings are in line with the previous research
[25, 26]. We also compared the T-scores to data from the
general population and showed that they are similar, indicat-
ing that the results of our paper are not disease specific. This
similarity between the outcomes of our sample and the gen-
eral population is expected since data were collected prior
to treatment and final diagnosis. Therefore, we would not



Quality of Life Research (2023) 32:749-758 755
Fig. 1 Confirmatory factor 3
analysis—loadings of all items | PROMIS-FF H e
and factors to one another —llallo!l<!|lw
| e I N IE=RIE=RIE=RIE=21k=}
= (1212 12{ISUHS G |S
alaE&|&]g]2]12]S]|S
gl||cl|c||o]||o
.97 .89.94 .96 -.86-.92-.96-.83-.81
HI7 <
- AN3 (,3)
89 FATEXP41 || &
.96 x
o _»| FATEXP40 || @
91 QLQ Q10 || <
X QL Q12 || &
T ™
~ alq a18 || ©
/79 PAINING | <
43 .95/# PAININ22 | ¢,
i 99 PAININ31 || 3
_—»] PAININGZ || &
76— QLQ_Q09 ||
9 = o
QLQ_Q19 ||
SLEEP109 || 9
50 SLEEP116 || !
.83 2]
90 SLEEP20 g
76— SLEEP44 &
' aLQ_ Q11 |[83
w| SRPPER11 || <
9 SRPPER18 || o
s SRPPER23 || 3
'95—»]| SRPPER46 || &
2% QLQ_Q06 |
5 aLQ_ Qo7 || &
-89 QLQ_Q26 §
~~~~~ sl QLQ_Q27
Health =

.79 .87 .87 .85 .80 .88 .92 .89 .83 .80 .76 .91

EDANXO01
EDANX40
EDANX41
EDANX53
EDDEPO04
EDDEP06
EDDEP29
EDDEP41
QLQ_Q21

QLQ_Q24

PROMIS - AN || PROMIS - DP || C30-EF

@ Springer




756

Quality of Life Research (2023) 32:749-758

expect major differences in the general population. What can
be expected is a slightly higher score in anxiety compared to
norm data due to upcoming diagnosis and/or therapy deci-
sions. This was measured well by the PROMIS-29. Differ-
ences between the two scores may be due to the different
underlying norm samples (EU and US) and the measurement
accuracy of the instruments and subscales. For example, SD
is measured with a single item by the QLQ-C30 and four
items by the PROMIS-29.

Based on the conceptual overlap between the two instru-
ments, we empirically developed a 5 factor model in an EFA
framework. Unlike previous papers, our focus was not on the
validation of the instruments and their subscales in a certain
population. We focussed on analysing whether these two
measures are part of a greater model, hence using the same
latent constructs to measure HRQOL. For the PROMIS-29
items, this model shows that 24 of 28 items can be assigned
to one of the factors. For the QLQ-C30, only 8 out of 19
can be clearly assigned to one factor. An assignment of the
other items or even the domain to one single construct was
not always clear, which is also the case in a model with
fewer factors. Similar results were found in earlier research
[26]. Taking into account the appropriate fit of a theoreti-
cally derived model in the CFA, it can be assumed that the
PROMIS-29 and QLQ-C30 share a similar conceptional
model of health as perceived by patients. However, in both
the EFA and CFA, some theoretically distinct constructs
were inseparable or showed high correlations. For example,
Social Function and Physical Function constituted a single
factor in the EFA and were highly correlated (r=0.79) in the
CFA. This suggests less than perfect discriminant validity.

Sharing the same metric is a huge advantage in comparing
the outcome measured with two different instruments, the
exchange of results, the clinical applicability and the reduc-
tion of the ambiguity of the interpretation [20]. Although
both instruments share the same metric, the value 50 does
not correspond to the 50 of the other instrument, since they
have been calculated based on different patient populations
(European for QLQ-C30 and US for PROMIS-29). How-
ever, as our and other research [18] showed, differences to
the mean are minor, and comparison of scores is possible,
with the general advantage outweighing the minor differ-
ences [20]. However, differences in the calibration samples
could potentially mask real differences. Therefore, to allow
precise comparisons between assessments made with both
instruments, a common measurement model based on the
same population is necessary.

Strengths and limitations
A major limitation of this study is that the sample is a con-

venience sample. This study evaluated data only from one
sex and only from patients with breast-related diseases.
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Therefore, we cannot generalize our findings to men or
patients with other diseases. However, since all domains of
both scores in our sample show no or only little deviation
compared with the general population, it can be assumed
that this results in a general validity.

A further limitation is derived from the number of items
used to measure each construct. Since both measures are
streamlined for rapid, individual, and comprehensive
HRQOL, assessment results scoring leads to limited preci-
sion. To develop common measurement models across both
instruments, it would be necessary to include enough items
to adequately represent the full range of each construct with
a reasonable measurement precision.

Finally, we did not develop conversion tables between
PROMIS-29 and EORTC QLQ-C30 since both question-
naires only include very few items of each item bank, which
are likely not reflecting the broad range of the underlying
constructs and therefore score conversion could be biassed.

Despite these limitations, our work has strengths, such as
a large dataset with over 1,500 patients in a relevant popula-
tion. Furthermore, the results from this sample have been
compared to the general population, showing no major dif-
ferences between both groups prior to treatment.

Conclusion

The EORTC QLQ-C30 and PROMIS-29 are two instruments
that measure HRQL with a focus on different populations,
which is why the QLQ-C30 covers a broader spectrum of
dimensions and the instruments shall not be seen as redun-
dant. Our research showed similar scores and satisfactory
agreement in conceptual and statistical analysis between the
two instruments. This suggests that the underlying conceptu-
alization of health is reasonably close. Hence, the develop-
ment of score transformation algorithms or calibration of
overall HRQOL domains of both instruments on common
scales could prospectively increase the comparability of
clinical and research PRO data collected with either one and
increase flexibility when choosing an instrument. The data-
sets analysed during the current study are not publicly avail-
able due to data privacy regulations but can be made avail-
able from the corresponding author on reasonable request.
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