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Abstract
Purpose Our aim is to advance response shift research by explicating the implications of published syntheses by the Response 
Shift – in Sync Working Group in an integrative way and suggesting ways for improving the quality of future response shift 
studies.
Methods Members of the Working Group further discussed the syntheses of the literature on definitions, theoretical under‑
pinnings, operationalizations, and response shift methods. They outlined areas in need of further explication and refinement, 
and delineated additional implications for future research.
Results First, the proposed response shift definition was further specified and its implications for the interpretation of results 
explicated in relation to former, published definitions. Second, the proposed theoretical model was further explained in 
relation to previous theoretical models and its implications for formulating research objectives highlighted. Third, ways to 
explore alternative explanations per response shift method and their implications for response shift detection and explanation 
were delineated. The implications of the diversity of the response shift methods for response shift research were presented. 
Fourth, the implications of the need to enhance the quality and reporting of the response shift studies for future research 
were sketched.
Conclusion With our work, we intend to contribute to a common language regarding response shift definitions, theory, and 
methods. By elucidating some of the major implications of earlier work, we hope to advance response shift research.

Keywords Response shift · Definition · Theory · Operationalization · Method · Interpretation
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Introduction

The validation of patient‑reported outcome measures 
(PROMs) over time ultimately pertains to whether the 
inferences we make on changes in PROM scores are justi‑
fied, and subsequent actions and decisions based on those 
inferences are well founded. Such inferences are typically 
based on comparisons of responses to PROMs over time. 
An important source of validity evidence is information on 
response processes [1], which are defined as “… the mech‑
anisms that underlie what people do, think, or feel when 
interacting with, and responding to (PROM items)…” [2, 
p. 2]. In this paper, we will use the general term ‘response 
processes’ to refer to these mechanisms. We will use the 
more specific term ‘appraisal’ (i.e. a specific set of four 
main types of cognitive processes proposed to describe 
how people respond to PROM items) only when refer‑
ring to the work of Rapkin and Schwartz [3, 4]. Inferences 
about change over time based on the repeated administra‑
tion of PROMs require that we take into account that the 
response processes over time may also change. There is 
ample evidence that respondents may not interpret and 
respond to PROM items in the same way at different time 
points as a result of health state changes [5, 6]. Changes 
in observed PROM results over time may signal changes 
in the measured target construct. They may also reflect 
a number of other response processes that influence 
response behaviour, including a change in the interpreta‑
tion of the item, referred to as response shift [7]. Such 
response shifts may signal meaningful changes. However, 
if ignored, response shifts may threaten the validity of the 
inferences, actions, and decisions we will make based on 
the results of these PROMs over time.

The last 25 years have witnessed the burgeoning of 
response shift research and a concomitant increase in the 
heterogeneity of conceptualizations, objectives, designs, 
methods, and reporting of results [8]. The Response 
Shift – in Sync Working Group [9] was therefore estab‑
lished to synthesize diverse approaches wherever possi‑
ble and desirable, based on a critical and comprehensive 
appraisal of the work to date. Among others, the Working 
Group focused on two interrelated topics: definitions and 
theoretical underpinnings [7], and operationalizations and 
response shift methods [10].

These two orienting works may benefit from further clari‑
fication and refinement and have implications for response 
shift research, either separately or combined, that have 
not been delineated. The aim of this paper is to advance 
response shift research by explicating the implications of 
these syntheses in an integrative way and suggesting ways 
for improving the quality of future response shift studies. We 
hereby aim to reach particularly researchers, but also health 

care providers and policy makers who are familiar with or 
want to familiarize themselves with response shift.

Implication 1: definition

The proposed response shift definition by Vanier and col-
leagues [7] needs further revision and clarification in rela-
tion to the definitions provided by Sprangers & Schwartz 
[11] and Rapkin & Schwartz [3, 4] and its implications for 
the interpretation of results need to be explicated.

Revision of the Vanier et al. [7] definition

The key definitions of response shift, provided by Sprangers 
and Schwartz [11], Rapkin and Schwartz [3, 4], and Vanier 
et al. [7] based on Oort [12, 13], are listed in Box 1. Accord‑
ing to these definitions, measures that are particularly sus‑
ceptible to response shift pertain to one’s self‑evaluation 
[11], evaluation‑based PROs [3, 4], and evaluation‑based 
self‑reports [7]. Hence, all definitions pertain to evaluations 
of oneself, of which PROs are a subset. We propose expand‑
ing the definition of Vanier et al. [7] to include any sub‑
jective evaluation requiring idiosyncratic criteria [3]. This 
would imply that response shift can also occur in proxy eval‑
uations of other persons (e.g. patients, children) or objects 
(e.g. aesthetic evaluations of art). The definition can also 
be strengthened by including the sentence that Vanier et al. 
[7, p. 3316] formulated separately, in the definition itself, 
namely that response shift is the consequence of ‘a change 
in the meaning of one’s self evaluation of a target construct’. 
Finally, the definition can be written more precisely, high‑
lighting that response shift is an effect, resulting in:

“Response shift is an effect on observed change that 
cannot be attributed to target change because of a 
change in the meaning of the subjective evaluation of 
the target construct.”

Note that observed change is change in the scores on the 
measurement instrument (e.g. a PROM), target change is 
change in the targeted construct or intended outcome (e.g. 
a PRO), and change in meaning of subjective evaluation 
refers to change in response processes (e.g. recalibration 
[11]) when responding to the items of the measurement 
instrument.

This definition coincides with the formal definition of 
response shift, where response shift is defined as a special 
case of a violation of the principle of conditional independ‑
ence (PCI), which can be phrased in mathematical terms [7, 
13]. There are many possible causes of violations of the PCI. 
The current definition refers to the special case where the 
violation of the PCI is caused by a change in the meaning of 
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the subjective evaluation of the target construct. Only then 
there is response shift (see Box 1).

Agreements and differences among the definitions

Building on prior work by Golembiewski et al. [14] and 
Howard et al., [15], Sprangers and Schwartz [11] conceptu‑
alized response shift as a change in meaning of one’s self‑
evaluation. Conversely, Vanier et al. [7] define response 
shift at the measurement level as a discrepancy between 
observed and target change, as a special case of violation of 
the PCI, if it is caused by a change in the meaning of subjec‑
tive evaluation. Hence, whereas change in meaning of one’s 
self‑evaluation is response shift according to the conceptual 
definition by Sprangers and Schwartz [11], it is a cause of 
response shift according to Vanier et al. [7]. Clearly, such 
a discrepancy between observed and target change may not 
always be caused by a change in the meaning of a subjective 
evaluation, but for example by social desirability responding 
or effort justification. In those cases, it will not be considered 
response shift, which is consistent with the conceptual defi‑
nition. Hence, as discussed by Vanier et al. [7] and Sébille 
et al. [10], and as indicated above, a discrepancy between 
observed and target change is considered a necessary condi‑
tion and change in meaning of subjective evaluation a suf‑
ficient condition for the occurrence of response shift. For 
example, within latent variable frameworks, a lack of longi‑
tudinal measurement invariance and presence of longitudinal 
differential item functioning (DIF) provide evidence of PCI 
violation and could be considered a necessary but not suf‑
ficient condition for response shift to occur.

The response shift definitions provided by Rapkin & 
Schwartz [3, 4] and Vanier et al. [7] are comparable in 
that they both refer to a discrepancy between observed and 
expected change [3, 4] or target change [7] that is caused by 

changes in appraisal [3, 4] or changes in meaning of subjec‑
tive evaluation [7]. The major difference is that the definition 
of Rapkin & Schwartz [3, 4], refers to an empirical study 
where expected change is dependent on the variables meas‑
ured and change in meaning is assessed with a particular 
measure assessing appraisal. Conversely, Vanier et al. [7] 
employ a formal definition based on violation of the PCI, 
which is applicable to any method that can detect such dis‑
crepancies and where change in meaning can be assessed in 
multiple ways.

Situations might occur where a change in meaning of the 
subjective evaluation does not cause a discrepancy between 
observed and expected [3, 4] or target [7] change. Whether 
plausible or empirically detectable, this situation would still 
be considered response shift according to the conceptual 
definition [11], but not according to the two definitions by 
Rapkin & Schwartz [3, 4] and Vanier et al. [7] where these 
discrepancies are the conditio sine qua non.

We suggest a possible way to reconcile the two previ‑
ous definitions [3, 4, 11] and the current definition: how 
response shift occurs (i.e. via changes in response processes, 
e.g. recalibration) may take place in respondents’ minds, but 
may be revealed in the violation of the PCI when there is a 
discrepancy between target and observed change caused by 
a change in the meaning of the subjective evaluation of the 
target construct.

Implication 2: theory

The proposed theoretical model by Vanier et al. [7] requires 
further explanation in relation to previous theoretical mod-
els [3, 11] and its implications for formulating research 
objectives need to be highlighted.

Box 1  Previous and new response shift definitions

• Sprangers and Schwartz [11] proposed the following working definition of response shift: “a change in the meaning of one's self‑evaluation 
of a target construct as a result of: (a) a change in the respondent's internal standards of measurement (scale recalibration, in psychometric 
terms); (b) a change in the respondent's values (i.e. the importance of component domains constituting the target construct); or (c) a redefini‑
tion of the target construct (i.e. reconceptualization)” [11, p. 1508].

• Rapkin and Schwartz [3, 4] defined response shift as the residual change score or the discrepancy between expected and observed change 
that can be explained by changes in appraisal, after taking into account standard influences (i.e. demographic and clinical characteristics 
generally considered important to quality of life (QOL) [4, p. 4].

• Following Oort [12, 13], Vanier et al. [7] consider response shift to be a special case of violation of the principle of conditional independ‑
ence (PCI) when observed change is not fully explained by target change”. They added that they assumed response shift to be the conse‑
quence of ‘a change in the meaning of one’s self evaluation of a target construct’ …” [7, p. 8].

• In the current paper, we define response shift as an effect on observed change that cannot be attributed to target change because of a change 
in the meaning of the subjective evaluation of the target construct

This definition can be operationalized as a special case of the violation of the principle of conditional independence (PCI): Response shift is 
present when there is a discrepancy between: (a) observed change conditioned only on change in the target construct (i.e. observed change 
directly reflects target change) and (b) the observed change conditioned on the target construct and other variables that explain variation in 
observed change (e.g. adaptation to a new health state) [7]. This definition refers to the special case where there is response shift only if the 
violation of the PCI is caused by a change in the meaning of the subjective evaluation of the target construct.
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Recalibration, reprioritization, 
and reconceptualization

In the conceptual definition of response shift [11], a change 
in the meaning of one’s self‑evaluation of a target construct 
results from recalibration, reprioritization, and/or reconcep‑
tualization. They were also referred to as the three types of 
response shift and were thus conceived as the causes or why 
there is change in meaning. The definitions of Rapkin and 
Schwartz [3, 4] and Vanier et al. [7] do not explicitly include 
these three types of response shift.

Rapkin and Schwartz [3] do not depict the three types of 
response shift in their model but rather intend their appraisal 
measures to operationalize them. Changes in appraisal may 
indicate a change in standards of comparison (recalibration), 
combinatory algorithm and/or sampling strategy (reprior‑
itization), and frame of reference (i.e. reconceptualization). 
Vanier et al. [7] did include the three types of response shift 
in their theoretical model, but removed them from the ‘why’ 
(response shift can occur), and subsumed them under the 
‘how’, i.e. how response shift, or the violation of the PCI 
due to change in meaning, can occur. Hence, the relevant 
question would be ‘How does response shift occur?’ and the 
answers could be “Through recalibrating the scale, reprior‑
itizing the relative importance of the components constitut‑
ing the target construct and/or reconceptualizing the mean‑
ing of the target construct itself”. These ways through which 
response shift can occur are not exhaustive as response shift 
can also occur via other response processes that induce or 
reflect change in meaning of the subjective evaluation, e.g. 
changes in response selection to normalize health state 
change [5, 6, 16].

In Vanier et al.’s [7] theoretical model, the why or the 
explanation of the violation of the PCI due to change in 
meaning, needs to be sought in a broader explanation of why 
people react to changing conditions as the underlying cause 
of response shift. Hence, all possible theories explaining 
such reactions are subsumed under the why, e.g. theories 
on cognitive homeostasis, set points, meaning making, or 
regaining control. This distinction is particularly impor‑
tant as it allows for linkages with relevant fields, such as 
health psychology theories and approaches that are critical 
to advancing response shift research [17].

Adaptation and response shift

The response shift theoretical model proposed by Vanier 
et al. [7] can further provide insights as to why adaptation 
to changing health and response shift are distinct concepts 
despite the fact that they are frequently confused or used 
interchangeably in the literature. Here we view adaptation 
as the lay term to what we have defined as mechanisms, 
i.e. behavioural, cognitive, and affective processes to 

accommodate health state change [7, 11]. Hence, adapta‑
tion may refer to any variable subsumed under mechanisms, 
e.g. coping, social comparisons, or spiritual engagement.

The theoretical model [7, p. 3317] shows that adapta‑
tion to changing health may induce response shift only if 
this mechanism has an additional effect on observed change 
that cannot be explained by its effect on target change due 
to change in meaning. This happens when adaptation not 
only affects the responses to the PROM at follow‑up through 
its influence on the target construct at follow‑up but also 
directly (i.e. through path M2 [7, p. 3317]). Consequently, 
the general distinction is that response shift is an effect 
that may be caused by adaptation. It should be noted that 
adaptation can take place without inducing response shift. 
This is the case when adaptation influences the level of the 
target construct, and through this influence, indirectly the 
responses to the PROM at follow‑up (i.e. through paths M1 
and TC2 1) [7, p. 3317]. For example, seeking pain medi‑
cation may help an individual to experience less pain over 
time, or taking a course in mindfulness may help a person 
to better cope with debilitating fatigue, without affecting 
the meaning of the response scales of pain and fatigue, 
respectively. Response shift can also occur when the cata‑
lyst directly affects the responses to the measure at follow‑up 
(i.e. through path C3) [7, p. 3317]. For example, when the 
catalyst is an acute and severe shock, e.g. a car accident or 
emergency surgery. Hence, adaptation and response shift 
are distinct phenomena and they do not need to co‑occur.

An implication of this distinction is to be careful and pre‑
cise about the objective of an empirical study. For example, 
is one primarily interested in the influence of adaptation to 
illness on changes in the level of pain or fatigue, or in detect‑
ing response shift in the assessment of pain or fatigue over 
time? One should keep in mind that these two objectives 
are not mutually exclusive. If one would adopt our defini‑
tion and model where response shift is a possible effect of 
adaptation (i.e. mechanisms) on observed change that cannot 
be attributed to target change, due to change in meaning, 
another implication would be to avoid referring to interven‑
tions or treatments as designed to induce a positive response 
shift. Rather, such interventions or treatments are meant to 
stimulate adaptation, which in turn may cause response shift 
at the measurement level, or not.

Implication 3: methods

The proposed list of alternative explanations per method in 
Sébille et al. [10] would benefit from extension and further 
implications for response shift detection and explanation 
need to be delineated. The diversity of the methods also 
has implications for response shift research that warrants 
attention.
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Change in meaning of subjective evaluation

The main finding of the review by Sébille et al. [10] was that 
for all methods, response shift results cannot be accepted 
at face value and steps need to be taken to rule out alterna‑
tive explanations or make them less likely. Vanier et al. [7] 
have provided a list of phenomena that are related to but dis‑
tinct from response shift, which may influence responses to 
PROMs. Some of these can be considered alternative expla‑
nations of response shift and may be applicable to a range 
of methods (Table 1 [7, p 3312–5]). Sébille and colleagues 
[10] have listed the major alternative explanations for each 
method specifically. We bring our earlier work a step fur‑
ther by listing additional alternative explanations for each 
method, without claiming to be exhaustive (Table 1). One 
additional alternative explanation merits particular attention. 
According to all three definitions, the key to response shift 
is that a change in meaning of a subjective evaluation is at 
stake [3, 7, 11]. This implies that response shift methods 
should be able to detect a change in meaning. However, none 
of the extant quantitative methods are able to attribute une‑
quivocally their results to change in the meaning of subjec‑
tive evaluations [10]. With this perspective, all quantitative 
methods provide the necessary but not the sufficient condi‑
tions for response shift. An exception would be the appraisal 
method as it directly targets change in meaning of subjective 
evaluations. However, it is doubtful whether the derivatives 
of the original Quality of Life Appraisal Profile, version 2 
[18] and the Brief Appraisal Inventory [19] as employed are 
able to assess appraisal, as these measures conflate appraisal 
of quality of life (QoL) with QoL itself and adaptation [10, 
20]. Moreover, it is unlikely that an appraisal measure 
administered at the end of an entire set of various question‑
naires would be able to assess the response processes of all 
these items [5, 6]. Further research, particularly qualitative 
research, on understanding (causes of) appraisal or more 
generally, response processes, is needed [21, 22].

Exploring alternative explanations

For each method separately, we have further expanded our 
earlier work by providing ways to assess the plausibility that 
results are caused by change in meaning, exploring empiri‑
cally the possible influence of all the other listed alternative 
explanations, and making these less likely by design or anal‑
ysis where possible (Table 1). These actions are needed to 
make the conclusion that response shift may have occurred 
(more) plausible. However, additional validity evidence (e.g. 
qualitative research) and theoretical and/or clinical support 
for the interpretation of the results are also required to con‑
firm that the results can indeed be attributed to response 
shift [2, 23–25].

One should be aware that in principle, we cannot know 
whether our results reflect the presence or absence of 
response shift. There are logically four possible situations 
based on whether response shift is present or absent and 
whether the methods have detected response shift or not. 
Clearly, particularly in the case of false positives and false 
negatives, alternative explanations or rebuttal arguments 
[23] would clarify these results. We are therefore obliged to 
explore the possible influence of alternative explanations in 
all empirical studies.

Different purposes

The response shift methods are diverse and range from quali‑
tative and individualized methods to design and statistical 
approaches [8, 10]. Given their variety, they may be use‑
ful for different purposes. A helpful distinction might be 
between methods that detect response shift, and methods 
that investigate (components of) response shift theory or aim 
to explain response shift for short.

If we want to detect response shift, then we need to opera‑
tionalize the constructs that feature in the definition, and 
their interrelationships. We then would favour methods that 
are optimal for investigating violations of the PCI or dis‑
crepancies between observed and target change. Again, we 
need to check whether change in the meaning of people’s 
responses to PROM questions (i.e. subjective evaluation) 
is the cause of the discrepancies between observed and tar‑
get change. In other words, finding their cause is part of 
response shift detection. Detection also concerns the scale 
or magnitude of the findings. This includes methods that 
are able to generate effect size estimates and methods that 
classify people as having undergone response shift or not. 
Finally, detection also refers to the ability to assess change 
over time while adjusting for response shift effects [10, 
Table 1]. This is key when the aim of the study is not only 
to detect response shift but also to assess change in the level 
of the target construct, adjusted for response shift.

If we want to explain response shift, we need to investi‑
gate (specific parts of) response shift theory and operational‑
ize the constructs that feature in the theory, and their inter‑
relationships. Based on the theoretical model proposed by 
Vanier and colleagues [7] we distinguish its components (i.e. 
target construct, catalyst, antecedents, and mechanisms), 
as well as “how”’ and “why” response shift occurs. This 
would imply that explanation encompasses how response 
shift occurs, why response shift occurs at study level via 
explanatory variables, and why response shift occurs at a 
more abstract, theoretical level by considering the underly‑
ing theories explaining the main principles behind response 
shift. In other words, finding the cause of response shift 
is part of response shift explanation. We therefore would 
favour methods that reveal how response shift can occur (i.e. 
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e 

stu
di

es
, e

m
pl

oy
 (p

la
ce

bo
) c

on
tro

l c
on

di
tio

n,
 if

 p
os

si
bl

e.
– 

G
iv

en
 th

e 
ne

ed
 fo

r r
et

ro
sp

ec
tio

n,
 th

is
 m

et
ho

d 
is

 a
ls

o 
pr

on
e 

to
 re

ca
ll 

bi
as

 a
nd

 
im

pl
ic

it 
th

eo
rie

s o
f c

ha
ng

e.
b

– 
En

su
re

 th
e 

ba
se

lin
e 

ev
en

t i
s a

 sa
lie

nt
 m

om
en

t f
or

 p
at

ie
nt

s t
o 

in
cr

ea
se

 th
e 

po
ss

ib
ili

ty
 

th
ey

 w
ill

 re
m

em
be

r i
t, 

e.
g.

 b
y 

in
vo

lv
in

g 
pa

tie
nt

s i
n 

th
e 

de
si

gn
 o

f t
he

 st
ud

y.
– 

C
om

pa
re

 th
e 

th
en

‑te
st 

re
su

lts
 w

ith
 th

os
e 

of
 a

n 
in

de
pe

nd
en

t a
pp

ro
ac

h 
th

at
 c

an
no

t b
e 

aff
ec

te
d 

by
 re

ca
ll 

bi
as

, e
.g

. s
ta

tis
tic

al
 m

et
ho

ds
. S

ee
 fu

rth
er

 [3
8]

.
– 

A
n 

ea
rli

er
 su

gg
es

te
d 

m
et

ho
d 

to
 e

xp
lo

re
 re

ca
ll 

bi
as

 in
cl

ud
ed

 th
e 

ad
m

in
ist

ra
tio

n 
of

 th
e 

sa
m

e 
ou

tc
om

e 
m

ea
su

re
 a

t f
ol

lo
w

‑u
p,

 b
ut

 w
ith

 th
e 

in
str

uc
tio

n 
to

 re
ca

ll 
th

e 
ba

se
lin

e 
sc

or
es

 (r
at

he
r t

ha
n 

pr
ov

id
in

g 
a 

re
‑e

va
lu

at
io

n 
of

 o
ne

’s
 fu

nc
tio

ni
ng

 a
t b

as
el

in
e)

. H
ow

‑
ev

er
, t

hi
s m

ay
 n

ot
 b

e 
a 

so
un

d 
ap

pr
oa

ch
, g

iv
en

 th
at

 re
sp

on
se

 sh
ift

 it
se

lf 
m

ay
 in

du
ce

 
re

ca
ll 

bi
as

. T
ha

t i
s, 

gi
ve

n 
th

e 
ne

w
 st

an
da

rd
, r

es
po

nd
en

ts
 m

ay
 n

ot
 e

ve
n 

be
 a

bl
e 

to
 re

ca
ll 

th
ei

r p
re

vi
ou

s r
es

po
ns

es
 th

at
 w

er
e 

gi
ve

n 
fro

m
 a

 p
re

vi
ou

s s
ta

nd
ar

d.
– 

W
ith

ou
t f

ur
th

er
 d

at
a,

 it
 is

 u
nc

er
ta

in
 w

he
th

er
 th

e 
re

su
lts

 c
an

 b
e 

at
tri

bu
te

d 
to

 a
 

ch
an

ge
 in

 m
ea

ni
ng

 o
f t

he
 su

bj
ec

tiv
e 

ev
al

ua
tio

n.
– 

C
on

du
ct

 q
ua

lit
at

iv
e 

re
se

ar
ch

 to
 u

nd
er

st
an

d 
re

sp
on

se
 p

ro
ce

ss
es

. T
hi

s m
ay

 in
cl

ud
e 

co
gn

iti
ve

 in
te

rv
ie

w
s w

ith
 (a

 su
bs

am
pl

e 
of

) r
es

po
nd

en
ts

 in
vi

tin
g 

th
em

 to
 re

fle
ct

 o
n 

th
ei

r r
es

po
ns

es
, s

ta
rti

ng
 w

ith
 o

pe
n,

 n
on

‑le
ad

in
g 

qu
es

tio
ns

. F
or

 e
xa

m
pl

e,
 “

If
 y

ou
 

co
m

pa
re

 th
e 

an
sw

er
s y

ou
 h

av
e 

ju
st 

pr
ov

id
ed

 (i
.e

. t
he

n‑
te

st)
 w

ith
 th

os
e 

yo
u 

ga
ve

…
w

ee
ks

 a
go

 (i
.e

. p
re

te
st)

, c
an

 y
ou

 te
ll 

m
e 

so
m

et
hi

ng
 a

bo
ut

 it
? 

A
re

 th
e 

an
sw

er
s y

ou
 h

av
e 

ju
st 

pr
ov

id
ed

 g
en

er
al

ly
 in

 a
gr

ee
m

en
t w

ith
 th

e 
an

sw
er

s y
ou

 g
av

e 
…

w
ee

ks
 a

go
? 

A
re

 
th

er
e 

an
sw

er
s t

ha
t a

re
 in

 d
is

ag
re

em
en

t?
 C

an
 y

ou
 a

m
pl

ify
 y

ou
r a

ns
w

er
? 

C
an

 y
ou

 g
iv

e 
an

 e
xa

m
pl

e?
” 

[3
9,

 p
. 7

12
]. 

Th
in

k 
al

ou
d 

in
te

rv
ie

w
s w

ith
 v

er
ba

l p
ro

bi
ng

 te
ch

ni
qu

es
 

m
ay

 a
ls

o 
be

 c
on

du
ct

ed
 a

t d
iff

er
en

t a
ss

es
sm

en
ts

 to
 e

na
bl

e 
co

m
pa

ris
on

s o
f r

es
po

nd
en

ts’
 

co
gn

iti
ve

 p
ro

ce
ss

es
 o

ve
r t

im
e 

[2
2,

 3
0,

 3
1]

.
A

pp
ra

is
al

 m
et

ho
d 

[3
]

– 
Th

e 
ex

ta
nt

 a
pp

ra
is

al
 m

ea
su

re
s (

e.
g.

 th
e 

B
rie

f A
pp

ra
is

al
 In

ve
nt

or
y 

as
se

ss
in

g 
he

al
th

 w
or

rie
s, 

co
nc

er
ns

, g
oa

ls
, m

oo
d,

 a
nd

 sp
iri

tu
al

ity
) d

o 
no

t d
ist

in
gu

is
h 

am
on

g 
ap

pr
ai

sa
l o

f Q
oL

, Q
oL

 it
se

lf,
 a

da
pt

at
io

n,
 a

nd
 re

sp
on

se
 sh

ift
.

– 
W

hi
le

 th
is

 q
ue

sti
on

na
ire

 m
ay

 g
en

er
at

e 
ne

w
 in

fo
rm

at
io

n,
 o

ne
 sh

ou
ld

 b
e 

aw
ar

e 
th

at
 th

e 
re

sp
on

se
s w

ill
 n

ot
 g

iv
e 

in
fo

rm
at

io
n 

on
 h

ow
 re

sp
on

de
nt

s a
pp

ra
is

ed
 a

 c
om

pl
et

ed
 q

ue
s‑

tio
nn

ai
re

 b
ut

 ra
th

er
 h

ow
 th

ey
 ra

te
 d

iff
er

en
t a

sp
ec

ts
 o

f t
he

ir 
liv

es
. H

ow
ev

er
, c

ha
ng

e 
in

 
pe

op
le

’s
 li

ve
s i

s n
ot

 e
qu

iv
al

en
t t

o 
ch

an
ge

 in
 re

sp
on

se
 p

ro
ce

ss
es

. O
th

er
 m

ea
su

re
s m

ay
 

ne
ed

 to
 b

e 
de

vi
se

d 
or

 in
te

rv
ie

w
s m

ay
 n

ee
d 

to
 b

e 
he

ld
.

– 
G

iv
en

 th
e 

ne
ed

 to
 re

tro
sp

ec
t o

n 
th

e 
w

ay
 re

sp
on

de
nt

s c
om

pl
et

ed
 q

ue
sti

on
na

ire
 

ite
m

s, 
th

is
 m

et
ho

d 
is

 p
ro

ne
 to

 re
sp

on
se

 b
ia

s s
uc

h 
as

 re
ca

ll 
bi

as
 a

nd
 so

ci
al

 d
es

ir‑
ab

ili
ty

 b
ia

s.

– 
Pr

ov
id

ed
 a

pp
ra

is
al

 c
an

 b
e 

m
ea

su
re

d 
va

lid
ly

 w
ith

 a
 q

ue
sti

on
na

ire
 [2

0]
, a

dm
in

ist
er

 su
ch

 
a 

m
ea

su
re

 a
fte

r c
om

pl
et

io
n 

of
 a

 li
m

ite
d 

nu
m

be
r o

f r
el

at
ed

 it
em

s, 
e.

g.
 o

ne
 q

ue
sti

on
na

ire
 

or
 o

ne
 d

om
ai

n 
w

ith
in

 a
 q

ue
sti

on
na

ire
. T

hi
s p

ro
ce

du
re

 w
ou

ld
 a

ls
o 

al
lo

w
 th

e 
as

se
ss

m
en

t 
of

 v
ar

ia
bi

lit
y 

of
 a

pp
ra

is
al

 a
cr

os
s i

te
m

s/
do

m
ai

ns
 a

s p
re

vi
ou

sly
 d

oc
um

en
te

d 
[6

].
Se

m
i‑s

tru
ct

ur
ed

 in
te

rv
ie

w
 [2

1]
– 

Re
ca

ll 
bi

as
 a

nd
 im

pl
ic

it 
th

eo
rie

s o
f  c

ha
ng

eb  c
an

 b
e 

in
tro

du
ce

d 
if 

in
te

rv
ie

w
 q

ue
s‑

tio
ns

 a
sk

 to
 re

fle
ct

 o
n 

th
e 

pa
st.

– 
Ru

lin
g 

ou
t a

lte
rn

at
iv

e 
ex

pl
an

at
io

ns
 w

ou
ld

 n
ee

d 
to

 b
e 

do
ne

 in
 a

 n
ar

ra
tiv

e 
w

ay
. O

ne
 m

ay
 

pr
ob

e 
ab

ou
t p

at
ie

nt
s’

 e
xp

la
na

tio
ns

 re
ga

rd
in

g 
pe

rc
ei

ve
d 

ch
an

ge
 o

r s
ta

bi
lit

y.
 B

e 
al

er
t f

or
 

si
gn

s o
f r

ec
al

l b
ia

s (
e.

g.
 c

on
fu

si
on

 a
bo

ut
 th

e 
tim

in
g 

or
 in

co
ns

ist
en

ci
es

 in
 p

la
ci

ng
 e

ve
nt

s 
in

 ti
m

e)
. R

ec
al

l b
ia

s c
an

 b
e 

ex
am

in
ed

 w
he

n 
a 

se
co

nd
 in

te
rv

ie
w

 is
 b

ei
ng

 c
on

du
ct

ed
 a

s 
on

e 
m

ay
 c

om
pa

re
 th

e 
re

ca
lle

d 
an

sw
er

s w
ith

 th
e 

pr
ev

io
us

ly
 g

iv
en

 a
ns

w
er

s w
he

n 
th

ey
 

sh
ou

ld
 b

e 
si

m
ila

r (
e.

g.
 e

ve
nt

s)
.

– 
Re

sp
on

de
nt

s m
ay

 in
di

ca
te

 c
ha

ng
e 

th
at

 c
ou

ld
 b

e 
in

te
rp

re
te

d 
as

 re
sp

on
se

 sh
ift

 b
ut

 
w

hi
ch

 in
 fa

ct
 is

 e
nf

or
ce

d 
by

 th
e 

in
te

rv
ie

w
 c

on
te

xt
 (e

.g
. r

es
po

ns
e 

bi
as

es
 su

ch
 a

s 
de

m
an

d 
ch

ar
ac

te
ris

tic
s, 

so
ci

al
 d

es
ira

bi
lit

y 
re

sp
on

di
ng

).

– 
B

e 
al

er
t f

or
 th

e 
in

flu
en

ce
 o

f t
he

 in
te

rv
ie

w
 c

on
te

xt
. K

ey
 is

 to
 b

e 
as

 o
pe

n 
an

d 
no

n‑
ju

dg
m

en
ta

l a
s p

os
si

bl
e,

 a
nd

 a
ga

in
, a

sk
 fo

r e
xp

la
na

tio
ns

 o
f r

es
po

nd
en

ts’
 a

ns
w

er
s. 

A
ls

o 
be

 aw
ar

e 
of

 in
co

ns
ist

en
ci

es
 a

s t
he

y 
ca

n 
be

 m
ea

ni
ng

fu
l a

nd
 re

ve
al

in
g 

in
 a

dd
iti

on
 to

 
be

in
g 

in
di

ca
tiv

e 
of

 n
oi

se
.

– 
Re

sp
on

se
 sh

ift
 m

ay
 re

m
ai

n 
un

de
te

ct
ed

 w
he

n 
re

sp
on

de
nt

s a
re

 n
ot

 c
ap

ab
le

 o
f 

re
fle

ct
io

n 
or

 v
er

ba
liz

at
io

n.
– 

Th
e 

in
te

rv
ie

w
er

 m
ay

 n
ee

d 
to

 m
ak

e 
a 

su
bj

ec
tiv

e 
ju

dg
em

en
t a

bo
ut

 w
he

th
er

 th
e 

re
sp

on
d‑

en
t i

s n
ot

 c
ap

ab
le

 o
f s

uc
h 

re
fle

ct
io

n 
or

 v
er

ba
liz

at
io

n.
 T

hi
s fi

nd
in

g 
m

ay
 im

pa
ct

 th
e 

co
nc

lu
si

on
s, 

w
hi

ch
 n

ee
ds

 to
 b

e 
di

sc
us

se
d.



2171Quality of Life Research (2023) 32:2165–2178 

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

M
et

ho
ds

A
lte

rn
at

iv
e 

ex
pl

an
at

io
ns

 b
as

ed
 o

n 
[1

0]
Ex

pl
or

in
g 

an
d 

m
ak

in
g 

al
te

rn
at

iv
e 

ex
pl

an
at

io
ns

 le
ss

 p
la

us
ib

le

V
ig

ne
tte

s [
40

]
– 

If
 v

ig
ne

tte
s d

es
cr

ib
e 

he
al

th
 st

at
es

 o
ut

si
de

 re
sp

on
de

nt
s’

 e
xp

er
ie

nc
e 

an
d 

kn
ow

l‑
ed

ge
, c

ha
ng

e 
in

 ra
tin

gs
 o

ve
r t

im
e 

m
ay

 b
e 

ca
us

ed
 b

y 
fa

ct
or

s t
ha

t a
re

 ir
re

le
va

nt
 to

 
th

e 
vi

gn
et

te
s.

– 
M

ak
e 

su
re

 th
at

 th
e 

vi
gn

et
te

s a
re

 re
le

va
nt

 to
 th

e 
pa

tie
nt

 p
op

ul
at

io
n 

pr
io

r t
o 

th
ei

r u
se

. 
Th

e 
co

ns
tru

ct
io

n 
an

d 
va

lid
at

io
n 

of
 th

e 
vi

gn
et

te
s m

ay
 n

ee
d 

to
 in

vo
lv

e 
in

te
rv

ie
w

s o
r 

fo
cu

s g
ro

up
s w

ith
 p

at
ie

nt
s o

f t
he

 ta
rg

et
 g

ro
up

.

– 
W

ith
ou

t f
ur

th
er

 d
at

a,
 it

 is
 u

nc
er

ta
in

 w
he

th
er

 th
e 

re
su

lts
 c

an
 b

e 
at

tri
bu

te
d 

to
 a

 
ch

an
ge

 in
 m

ea
ni

ng
 o

f t
he

 su
bj

ec
tiv

e 
ev

al
ua

tio
n.

– 
A

n 
in

te
rv

ie
w

 w
ou

ld
 n

ee
d 

to
 b

e 
co

nd
uc

te
d 

w
ith

 (a
 su

bs
am

pl
e 

of
) r

es
po

nd
en

ts
. T

he
 fi

rs
t 

pa
rt 

of
 th

e 
in

te
rv

ie
w

 n
ee

ds
 to

 b
e 

ai
m

ed
 a

t a
sc

er
ta

in
in

g 
w

he
th

er
 (l

ac
k 

of
) c

ha
ng

es
 in

 
re

sp
on

se
s o

ve
r t

im
e 

re
fle

ct
 ta

rg
et

 c
ha

ng
e 

or
 ra

th
er

 n
oi

se
 o

r o
th

er
 c

au
se

s. 
Th

en
 re

sp
on

d‑
en

ts
 c

an
 b

e 
in

vi
te

d 
to

 re
fle

ct
 o

n 
th

ei
r r

es
po

ns
es

 to
 th

e 
vi

gn
et

te
s i

n 
an

 o
pe

n,
 n

on
‑le

ad
in

g 
w

ay
, a

nd
 to

 e
xp

la
in

 w
hy

 th
ey

 g
av

e 
th

os
e 

re
sp

on
se

s. 
Pr

ev
io

us
 re

sp
on

se
s t

o 
th

e 
vi

gn
et

te
s 

m
ay

 n
ee

d 
to

 b
e 

pr
ov

id
ed

 to
 e

na
bl

e 
re

sp
on

de
nt

s t
o 

m
ak

e 
su

ch
 c

om
pa

ris
on

s.
In

di
vi

du
al

iz
ed

 M
et

ho
ds

Sc
he

du
le

 fo
r t

he
 E

va
lu

at
io

n 
of

 In
di

vi
du

al
 Q

ua
lit

y 
of

 L
ife

 
(S

ei
Q

ol
) [

41
]

Pa
tie

nt
 G

en
er

at
ed

 In
de

x 
[4

2]

– 
C

ha
ng

e 
in

 w
ei

gh
ts

 (r
ep

rio
rit

iz
at

io
n)

 m
ay

 b
e 

an
 a

rte
fa

ct
 o

f t
he

 c
al

cu
la

tio
n 

m
et

ho
d 

as
 th

ey
 n

ee
d 

to
 a

dd
 u

p 
to

 1
00

 (o
r t

o 
12

 o
r 1

4 
im

ag
in

ar
y 

po
in

ts
 fo

r t
he

 
PG

I)
. A

 d
ec

re
as

e 
in

 th
e 

re
la

tiv
e 

im
po

rta
nc

e 
of

 o
ne

 c
ue

 im
pl

ie
s i

nc
re

as
es

 in
 th

e 
re

la
tiv

e 
im

po
rta

nc
e 

of
 o

th
er

 c
ue

s.

– 
G

iv
en

 th
is

 o
pe

ra
tio

na
liz

at
io

n,
 b

e 
aw

ar
e 

th
at

 th
e 

ab
so

lu
te

 a
nd

 re
la

tiv
e 

ch
an

ge
s i

n 
w

ei
gh

ts
 n

ee
d 

to
 b

e 
in

te
rp

re
te

d 
w

ith
 c

au
tio

n.

– 
C

ha
ng

e 
in

 d
om

ai
n 

co
nt

en
t (

re
co

nc
ep

tu
al

iz
at

io
n)

 m
ay

 b
e 

ca
us

ed
 b

y 
fo

rg
et

tin
g 

to
 

no
m

in
at

e 
a 

do
m

ai
n 

pr
ev

io
us

ly
 m

en
tio

ne
d 

(r
ec

al
l b

ia
s)

, n
ot

 li
sti

ng
 a

 d
om

ai
n 

th
at

 
ha

s i
m

pr
ov

ed
, m

en
tio

ni
ng

 a
 d

iff
er

en
t d

om
ai

n 
du

e 
to

 im
pl

ic
it 

th
eo

ry
 o

f  c
ha

ng
e2  

or
 m

en
tio

ni
ng

 a
 si

m
ila

r d
om

ai
n 

at
 a

 d
iff

er
en

t l
ev

el
 o

f a
bs

tra
ct

io
n.

– 
A

ll 
th

es
e 

ca
us

es
 w

ill
 m

ak
e 

it 
di

ffi
cu

lt 
to

 d
et

er
m

in
e 

w
he

th
er

 th
e 

do
m

ai
ns

 m
en

tio
ne

d 
ov

er
 ti

m
e 

ar
e 

si
m

ila
r o

r d
is

si
m

ila
r. 

C
on

du
ct

in
g 

an
 in

te
rv

ie
w

 w
ill

 re
ve

al
 w

ha
t p

at
ie

nt
s 

ha
d 

in
te

nd
ed

 w
ith

 th
ei

r r
es

po
ns

es
. A

n 
al

te
rn

at
iv

e 
is

 to
 p

ro
vi

de
 th

e 
do

m
ai

ns
 m

en
tio

ne
d 

at
 b

as
el

in
e 

at
 fo

llo
w

‑u
p 

an
d 

le
t r

es
po

nd
en

ts
 in

di
ca

te
 w

he
th

er
 th

e 
pr

ev
io

us
ly

 m
en

tio
ne

d 
do

m
ai

ns
 st

ill
 h

ol
d 

or
 n

ee
d 

to
 b

e 
ch

an
ge

d.
 T

he
 p

os
si

bl
e,

 u
ni

nt
en

de
d 

in
flu

en
ce

 o
f t

hi
s 

ap
pr

oa
ch

 o
n 

th
e 

re
su

lts
 n

ee
ds

 to
 b

e 
di

sc
us

se
d.

– 
If

 u
se

d 
at

 th
e 

in
di

vi
du

al
 le

ve
l, 

ch
an

ge
s i

n 
ra

nk
in

g 
or

 c
on

te
nt

 o
f d

om
ai

ns
 m

ay
 b

e 
at

tri
bu

te
d 

to
 c

ha
nc

e 
flu

ct
ua

tio
ns

, s
uc

h 
as

 c
ha

ng
es

 in
 m

oo
d 

or
 ju

st 
m

ea
su

re
m

en
t 

er
ro

r.

– 
A

ga
in

, o
nl

y 
w

ith
 a

n 
in

te
rv

ie
w

 o
ne

 m
ay

 b
e 

ab
le

 to
 d

ist
in

gu
is

h 
ta

rg
et

 c
ha

ng
e 

fro
m

 n
oi

se
.

La
te

nt
 V

ar
ia

bl
e 

M
od

el
s

St
ru

ct
ur

al
 E

qu
at

io
n 

M
od

el
s (

SE
M

) [
12

]
– 

M
is

sp
ec

ifi
ca

tio
n 

of
 th

e 
m

ea
su

re
m

en
t m

od
el

 (e
.g

. i
gn

or
in

g 
m

ul
tid

im
en

si
on

al
ity

, 
re

sp
on

se
 d

ep
en

de
nc

e 
ov

er
  ti

m
ec ).

– 
M

ak
e 

su
re

 th
e 

m
od

el
 is

 c
on

si
ste

nt
 w

ith
 th

e 
da

ta
 b

y 
ex

am
in

in
g 

m
od

el
 fi

t u
si

ng
 se

ve
ra

l 
m

od
el

 fi
t i

nd
ic

es
 a

nd
 e

xa
m

in
in

g 
re

si
du

al
 d

ep
en

de
nc

ie
s.

– 
In

te
r‑r

el
at

io
ns

 b
et

w
ee

n 
th

e 
di

ffe
re

nt
 fo

rm
s o

f r
es

po
ns

e 
sh

ift
: r

ep
rio

rit
iz

at
io

n 
m

ay
 in

 fa
ct

 re
fle

ct
 n

on
‑u

ni
fo

rm
 re

ca
lib

ra
tio

n 
an

d 
vi

ce
‑v

er
sa

.
– 

U
se

 su
bs

ta
nt

iv
e 

ar
gu

m
en

ts
 (e

.g
. t

he
or

et
ic

al
 n

ot
io

ns
, c

lin
ic

al
 in

si
gh

t, 
an

d/
or

 c
om

m
on

 
se

ns
e)

 to
 d

ec
id

e 
w

hi
ch

 ty
pe

 o
f r

es
po

ns
e 

sh
ift

 is
 m

os
t l

ik
el

y.

– 
C

ha
ng

e 
in

 re
si

du
al

 v
ar

ia
nc

es
 (n

on
‑u

ni
fo

rm
 re

ca
lib

ra
tio

n)
 c

an
 a

ls
o 

be
 d

ue
 to

 
ch

an
ge

 in
 in

te
rc

ep
ts

 (u
ni

fo
rm

 re
ca

lib
ra

tio
n)

 o
r i

n 
fa

ct
or

 lo
ad

in
gs

 (r
ep

rio
rit

iz
a‑

tio
n)

 g
oi

ng
 in

 d
iff

er
en

t d
ire

ct
io

ns
.

– 
C

ha
ng

e 
in

 re
si

du
al

 v
ar

ia
nc

es
 m

ay
 b

e 
ca

us
ed

 b
y 

he
te

ro
ge

ne
ity

 in
 a

 sa
m

pl
e.

 T
o 

ex
am

in
e 

he
te

ro
ge

ne
ity

, c
ov

ar
ia

te
s c

an
 b

e 
in

co
rp

or
at

ed
, b

as
ed

 o
n 

th
eo

ry
 a

nd
 c

lin
ic

al
 in

si
gh

t, 
to

 
te

st 
w

he
th

er
 c

ha
ng

es
 in

 in
te

rc
ep

ts
 o

r f
ac

to
r l

oa
di

ng
s d

iff
er

 in
 d

ire
ct

io
n 

an
d/

or
 m

ag
ni

‑
tu

de
 a

cr
os

s s
ub

gr
ou

ps
.

– 
In

du
ce

d 
vi

ol
at

io
ns

 o
f t

he
 P

C
I m

ay
 o

cc
ur

 d
ue

 to
 m

is
si

ng
 d

at
a.

– 
Se

ns
iti

vi
ty

 a
na

ly
se

s (
e.

g.
 im

pu
ta

tio
n 

by
 sp

ec
ify

in
g 

th
e 

im
pu

ta
tio

n 
m

od
el

s)
 c

an
 b

e 
us

ed
 

to
 a

ss
es

s t
he

 ro
bu

stn
es

s o
f t

he
 re

su
lts

 to
 m

is
si

ng
 d

at
a.

 C
ar

ef
ul

 e
xa

m
in

at
io

n 
of

 m
is

si
ng

 
da

ta
 p

at
te

rn
s i

s e
ss

en
tia

l (
e.

g.
 m

is
si

ng
ne

ss
 o

ve
r t

im
e 

m
ay

 n
ot

 b
e 

ra
nd

om
 a

nd
 c

ou
ld

 b
e 

co
rr

el
at

ed
 w

ith
 a

 re
sp

on
se

 sh
ift

 e
ffe

ct
) [

43
]. 

D
iff

er
en

t a
pp

ro
ac

he
s f

or
 h

an
dl

in
g 

m
is

si
ng

 
da

ta
 c

an
 b

e 
us

ed
, e

.g
. r

ob
us

t f
ul

l i
nf

or
m

at
io

n 
m

ax
im

um
 li

ke
lih

oo
d 

es
tim

at
es

. H
ow

ev
er

, 
to

 d
at

e,
 th

er
e 

is
 n

o 
co

ns
en

su
s r

eg
ar

di
ng

 th
e 

be
st 

m
et

ho
d 

to
 h

an
dl

e 
m

is
si

ng
 d

at
a 

[4
4]

.

– 
W

ith
ou

t f
ur

th
er

 d
at

a,
 it

 is
 u

nc
er

ta
in

 w
he

th
er

 th
e 

re
su

lts
 c

an
 b

e 
at

tri
bu

te
d 

to
 a

 
ch

an
ge

 in
 m

ea
ni

ng
 o

f t
he

 su
bj

ec
tiv

e 
ev

al
ua

tio
n.

– 
Q

ua
lit

at
iv

e 
re

se
ar

ch
 a

bo
ut

 re
sp

on
se

 p
ro

ce
ss

es
, w

hi
ch

 m
ay

 in
cl

ud
e 

in
te

rv
ie

w
s w

ith
 (a

 
su

bg
ro

up
 o

f) 
re

sp
on

de
nt

s, 
ar

e 
ne

ed
ed

 to
 u

nd
er

sta
nd

 w
he

th
er

 th
e 

ch
an

ge
s i

n 
re

sp
on

se
s t

o 
PR

O
M

s a
re

 a
ttr

ib
ut

ab
le

 to
 ch

an
ge

 in
 m

ea
ni

ng
 o

f t
he

 su
bj

ec
tiv

e 
ev

al
ua

tio
n,

 o
r s

om
et

hi
ng

 
el

se
. O

ne
 w

ay
 is

 to
 c

on
du

ct
 in

te
rv

ie
w

s a
t e

ac
h 

m
ea

su
re

m
en

t o
cc

as
io

n 
ab

ou
t t

he
 re

sp
on

se
 

pr
oc

es
se

s (
e.

g.
 u

sin
g 

th
in

k‑
al

ou
d 

in
te

rv
ie

w
s, 

or
 v

er
ba

l p
ro

bi
ng

 te
ch

ni
qu

es
 c

on
du

ct
ed

 
af

te
r c

om
pl

et
io

n 
of

 a
 q

ue
sti

on
na

ire
 a

im
ed

 a
t u

nd
er

sta
nd

in
g 

w
hy

 re
sp

on
de

nt
s c

ho
se

 th
e 

an
sw

er
s t

he
y 

ga
ve

) [
22

, 3
0,

 3
1]

. A
no

th
er

 w
ay

 is
 to

 c
on

du
ct

 in
te

rv
ie

w
s o

nl
y 

at
 fo

llo
w

‑u
p 

an
d 

gi
ve

 b
ac

k 
th

e 
an

sw
er

s r
es

po
nd

en
ts 

pr
ov

id
ed

 a
t b

as
el

in
e 

an
d 

in
vi

te
 th

em
 to

 re
fle

ct
 o

n 
th

e 
co

m
pa

ris
on

 o
f t

he
se

 re
sp

on
se

s (
se

e 
al

so
 in

te
rv

ie
w

s f
or

 th
en

‑te
st 

an
d 

vi
gn

et
te

s)
. 

O
th

er
, c

irc
um

st
an

tia
l e

vi
de

nc
e 

m
ay

 a
ls

o 
be

 so
ug

ht
.
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Ta
bl

e 
1 

 (c
on

tin
ue

d)

M
et

ho
ds

A
lte

rn
at

iv
e 

ex
pl

an
at

io
ns

 b
as

ed
 o

n 
[1

0]
Ex

pl
or

in
g 

an
d 

m
ak

in
g 

al
te

rn
at

iv
e 

ex
pl

an
at

io
ns

 le
ss

 p
la

us
ib

le

Ite
m

 R
es

po
ns

e 
Th

eo
ry

 (I
RT

) [
45

]/R
as

ch
 M

ea
su

re
m

en
t 

Th
eo

ry
 (R

M
T)

 [4
6]

– 
M

is
sp

ec
ifi

ca
tio

n 
of

 th
e 

m
ea

su
re

m
en

t m
od

el
 (e

.g
. i

gn
or

in
g 

m
ul

tid
im

en
si

on
al

ity
, 

ite
m

 re
sp

on
se

 d
ep

en
de

nc
e 

ov
er

  ti
m

ec ).
– 

M
ak

e 
su

re
 th

e 
m

od
el

 is
 c

on
si

ste
nt

 w
ith

 th
e 

da
ta

 a
t e

ac
h 

m
ea

su
re

m
en

t o
cc

as
io

n 
by

 
ex

am
in

in
g 

m
od

el
 fi

t u
si

ng
, e

.g
. L

ag
ra

ng
e 

m
ul

tip
lie

r t
es

ts
 [4

7]
. T

es
t t

he
 a

ss
um

pt
io

n 
of

 
lo

ca
l i

nd
ep

en
de

nc
e 

ac
ro

ss
 ti

m
e 

po
in

ts
 [4

8]
.

– 
In

te
r‑r

el
at

io
ns

 b
et

w
ee

n 
th

e 
di

ffe
re

nt
 fo

rm
s o

f r
es

po
ns

e 
sh

ift
: R

ep
rio

rit
iz

at
io

n 
m

ay
 in

 fa
ct

 re
fle

ct
 n

on
‑u

ni
fo

rm
 re

ca
lib

ra
tio

n 
an

d 
vi

ce
‑v

er
sa

 (o
nl

y 
IR

T,
 n

ot
 

R
M

T)
.

– 
U

se
 su

bs
ta

nt
iv

e 
ev

id
en

ce
 (e

.g
. t

he
or

y,
 c

lin
ic

al
 in

si
gh

t, 
co

m
m

on
 se

ns
e)

 to
 d

ec
id

e 
w

hi
ch

 
ty

pe
 o

f r
es

po
ns

e 
sh

ift
 is

 m
os

t l
ik

el
y.

– 
D

iff
er

en
tia

l c
ha

ng
e 

in
 d

iffi
cu

lty
 p

ar
am

et
er

s (
no

n‑
un

ifo
rm

 re
ca

lib
ra

tio
n)

 c
an

 
al

so
 b

e 
du

e 
to

 u
ni

fo
rm

 re
ca

lib
ra

tio
n 

(o
r r

ep
rio

rit
iz

at
io

n 
fo

r I
RT

) r
es

po
ns

e 
sh

ift
s 

go
in

g 
in

 d
iff

er
en

t d
ire

ct
io

ns
.

– 
A

ga
in

, t
hi

s c
on

fu
si

on
 m

ay
 b

e 
ca

us
ed

 b
y 

he
te

ro
ge

ne
ity

 in
 a

 sa
m

pl
e.

 In
co

rp
or

at
e 

co
va

ri‑
at

es
, b

as
ed

 o
n 

th
eo

ry
 a

nd
 c

lin
ic

al
 in

si
gh

t, 
to

 te
st 

w
he

th
er

 c
ha

ng
es

 in
 it

em
 p

ar
am

et
er

s 
di

ffe
r i

n 
di

re
ct

io
n 

an
d/

or
 m

ag
ni

tu
de

 a
cr

os
s s

ub
gr

ou
ps

.
– 

In
du

ce
d 

vi
ol

at
io

ns
 o

f t
he

 P
C

I m
ay

 o
cc

ur
 d

ue
 to

 m
is

si
ng

 d
at

a.
– 

Se
ns

iti
vi

ty
 a

na
ly

se
s (

e.
g.

 im
pu

ta
tio

n 
by

 sp
ec

ify
in

g 
th

e 
im

pu
ta

tio
n 

m
od

el
s)

 c
an

 b
e 

us
ed

 
to

 a
ss

es
s t

he
 ro

bu
stn

es
s o

f t
he

 re
su

lts
 to

 m
is

si
ng

 d
at

a.
 C

ar
ef

ul
 e

xa
m

in
at

io
n 

of
 m

is
si

ng
 

da
ta

 p
at

te
rn

s i
s e

ss
en

tia
l (

e.
g.

 m
is

si
ng

ne
ss

 o
ve

r t
im

e 
m

ay
 n

ot
 b

e 
ra

nd
om

 a
nd

 c
ou

ld
 b

e 
co

rr
el

at
ed

 w
ith

 a
 re

sp
on

se
 sh

ift
 e

ffe
ct

) [
43

]. 
Th

e 
ro

bu
stn

es
s o

f I
RT

/R
M

T 
m

od
el

s t
o 

m
is

si
ng

 d
at

a 
sti

ll 
ne

ed
s t

o 
be

 a
ss

es
se

d 
fo

r r
es

po
ns

e 
sh

ift
 d

et
ec

tio
n.

– 
W

ith
ou

t f
ur

th
er

 d
at

a,
 it

 is
 u

nc
er

ta
in

 w
he

th
er

 th
e 

re
su

lts
 c

an
 b

e 
at

tri
bu

te
d 

to
 a

 
ch

an
ge

 in
 m

ea
ni

ng
 o

f t
he

 su
bj

ec
tiv

e 
ev

al
ua

tio
n.

– 
C

on
du

ct
 q

ua
lit

at
iv

e 
in

te
rv

ie
w

s w
ith

 (a
 su

bg
ro

up
 o

f)
 re

sp
on

de
nt

s t
o 

un
de

rs
ta

nd
 w

he
th

er
 

th
e 

ch
an

ge
s i

n 
re

sp
on

se
s t

o 
PR

O
M

s a
re

 a
ttr

ib
ut

ab
le

 to
 c

ha
ng

e 
in

 m
ea

ni
ng

 o
f t

he
 

su
bj

ec
tiv

e 
ev

al
ua

tio
n,

 o
r s

om
et

hi
ng

 e
ls

e 
(s

ee
 fu

rth
er

 u
nd

er
 S

EM
).

Re
gr

es
si

on
 m

et
ho

ds
 w

ith
ou

t c
la

ss
ifi

ca
tio

n

Re
la

tiv
e 

Im
po

rta
nc

e 
A

na
ly

si
s [

49
]

– 
Re

la
tiv

e 
im

po
rta

nc
e 

of
 c

om
po

ne
nt

 d
om

ai
ns

 is
 se

ns
iti

ve
 to

 n
on

‑n
or

m
al

 d
at

a 
di

str
ib

ut
io

ns
 a

nd
 m

ul
ti‑

co
lli

ne
ar

ity
 w

he
n 

th
e 

an
al

ys
is

 is
 c

on
du

ct
ed

 u
si

ng
 

di
sc

rim
in

an
t a

na
ly

si
s a

nd
 lo

gi
sti

c 
re

gr
es

si
on

, r
es

pe
ct

iv
el

y,
 le

ad
in

g 
to

 fa
ls

e 
ra

nk
 

or
de

rin
g 

of
 th

e 
do

m
ai

ns
 a

nd
 fa

ls
e 

de
te

ct
io

n 
of

 re
pr

io
rit

iz
at

io
n 

re
sp

on
se

 sh
ift

.

– 
St

ar
t w

ith
 c

he
ck

in
g 

th
e 

di
str

ib
ut

io
na

l a
ss

um
pt

io
ns

 fo
r t

he
 d

om
ai

ns
 a

nd
 tr

an
sf

or
m

 th
e 

da
ta

 to
 n

or
m

al
ity

, w
he

re
ve

r a
pp

ro
pr

ia
te

 w
he

n 
us

in
g 

di
sc

rim
in

an
t a

na
ly

si
s. 

In
sp

ec
t 

m
ul

ti‑
co

lli
ne

ar
ity

 u
si

ng
 fo

r e
xa

m
pl

e 
th

e 
Va

ria
nc

e 
In

fla
tio

n 
Fa

ct
or

 (V
IF

) w
he

n 
us

in
g 

lo
gi

sti
c 

re
gr

es
si

on
.

– 
C

ha
ng

e 
in

 re
la

tiv
e 

im
po

rta
nc

e 
w

ei
gh

ts
 o

r r
an

ks
 m

ay
 b

e 
du

e 
to

 th
e 

ex
ist

en
ce

 o
f 

m
or

e 
th

an
 tw

o 
ob

se
rv

ed
 su

bg
ro

up
s (

i.e
. h

et
er

og
en

ei
ty

 d
ue

 to
 p

re
se

nc
e 

of
 la

te
nt

 
gr

ou
ps

).

– 
A

s t
hi

s m
et

ho
d 

re
qu

ire
s t

he
 a

 p
rio

ri 
id

en
tifi

ca
tio

n 
of

 tw
o 

in
de

pe
nd

en
t g

ro
up

s, 
se

ek
 

th
e 

str
on

ge
st 

ev
id

en
ce

 p
os

si
bl

e 
to

 fo
rm

 th
e 

tw
o 

m
ut

ua
lly

 e
xc

lu
si

ve
 su

bg
ro

up
s, 

us
in

g 
th

eo
ry

, c
lin

ic
al

 k
no

w
le

dg
e,

 a
nd

 c
om

m
on

 se
ns

e.

– 
A

rti
fic

ia
l r

an
k 

or
de

rin
g 

of
 th

e 
do

m
ai

ns
 a

nd
 fa

ls
e 

de
te

ct
io

n 
of

 re
pr

io
rit

iz
at

io
n 

re
sp

on
se

 sh
ift

 m
ay

 b
e 

aff
ec

te
d 

by
 m

is
si

ng
 d

at
a 

an
d 

m
ec

ha
ni

sm
s o

f m
is
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through changes in response processes related to change in 
meaning of the subjective evaluation, including but not 
restricted to recalibration, reprioritization, and reconceptu‑
alization) and why response shift can occur by, for example, 
including explanatory variables (e.g. antecedents or mecha‑
nisms) in their models or conducting qualitative interviews.

In Table 2, the methods are classified according to these 
two, not mutually exclusive dimensions: response shift 
detection versus explanation. Here we include the extant 
methods and analytical practices used in response shift 
research. As can be seen, a number of methods can be used 
to both detect and explain response shift. Depending on 
whether a study aims at detecting/quantifying or explain‑
ing response shift, a method in those respective areas can 
be chosen. If a study targets both objectives, then a method 
combining both should be preferred.

Implication 4: future research

The need to enhance the quality and reporting of response 
shift studies has implications for future research.

Quality and reporting of response shift research

There is a need to enhance the quality of response shift 
research, which may entail the following components. 
First, the study aims need to be explicitly defined to inform 
the study design. For example, a study may aim to detect 
response shift and/or to assess change adjusted for the pos‑
sible occurrence of response shift. Prior to embarking on 
such a response shift study, one should think carefully ahead 
how likely it is that response shift would occur. Based on 
previous studies, detection of response shift does not auto‑
matically imply that it would affect the assessment of group 
level change [26, 27]. In those cases, one would need to 
weigh the value of possibly finding response shift against 
the extra effort needed to find it (i.e. designing, collecting 
data, analysing, and reporting). If the balance tends to be 
negative, then it might be better not to assess response shift. 
If the aim is to investigate (parts of) response shift theory 
or explain response shift per se, then one would also need 
to think carefully ahead to conscientiously design the study 
(e.g. timing of assessments, collecting the requisite data, 
using the appropriate methods) such that response shift can 
be demonstrated if it is present. In other words: researchers 
are advised to do it well or not.

Second, we would like to highlight that even when a 
researcher is not interested in explaining response shift per 
se, but rather aims to assess change adjusted for response 
shift, the response shift itself can point to meaningful 
changes. Similarly, Zumbo [28] advocated an explanation‑
focused approach to DIF, aimed to provide explanations of 

why DIF has occurred. In other words, response shift itself 
may reveal meaningful information in any type of study.

Third, there is need for intentional use of different 
response shift methods dependent on the research objec‑
tive and context. Methods can either focus on detection 
or explanation, standardization, or exploration, and adopt 
a nomothetic (i.e. focused on populations or groups of 
people) or idiographic orientation (i.e. focused on indi‑
vidual differences). These approaches are all needed to 
advance response shift research. Moreover, applying dif‑
ferent methods to the same data where possible rather than 
using a single approach would avoid overconfidence in the 
results and ‘model myopia’ [29].

Fourth, one particular method, however, may need to 
be used more frequently: qualitative methods. As indi‑
cated before, none of the extant quantitative methods can 
unequivocally ascribe their results to change in meaning 
of the self‑evaluation as a cause of discrepancies between 
observed and expected or target change. As indicated in 
Table 1, qualitative interviews are recommended alongside 
the quantitative methods to provide insight into response 
processes in relation to response shift [30, 31]. Particularly 
cognitive interviewing and think‑aloud methods may shed 
light on how respondents interpret and respond to PROM 
items and whether the underlying response processes 
remain equivalent over time [6, 31]. Qualitative research is 
also needed to develop tools for measuring changes in the 
meaning of subjective evaluations or changes in response 
processes, which can be used across studies to enhance 
cross‑study comparability. Such measures may include an 
interview protocol that is applicable to a range of studies 
or quantitative measures that ideally could be used as an 
explanatory variable in a statistical model, which most 
quantitative methods allow [10, Table 1, pp. 3328–32] (see 
also Table 2 of current paper). However, construction of 
such a quantitative measure is far from straightforward, if 
possible at all, given the concerns raised to the appraisal 
measures [20]. Finally, qualitative methods may play a 
pivotal role in ongoing theoretical development.

Fifth, whereas most response shift research is practi‑
cal and empirically focused, researchers are encouraged 
to ground their studies in a theoretical framework. For 
example, the theoretical model provided by Vanier et al. 
[7], based on explicated assumptions, related to ontology 
(what is response shift?) and epistemology (how do we 
learn about response shift and how is it different from 
other phenomena?), may be useful. To stimulate empirical 
research, Vanier and colleagues [7], electronic appendix] 
have provided some examples on how to empirically test 
(parts of) their response shift model. Other theoretical 
frameworks can be used, including those of Rapkin and 
Schwartz [3, 4] and Oort et al. [32].
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Sixth, to enhance the quality of research into response 
shift and to safeguard against false‑positive findings and 
publication bias, we would like to encourage researchers 
to use pre‑registrations [33] or registered reports [34, 35]. 
Both formats distinguish between prediction and postdic‑
tion. Whereas the former pre‑registration entails posting 
the protocol and analysis plan to an independent registry 
(timestamped at a time before the analyses can commence), 
a registered report is a paper accepted before the start of data 
collection, focusing on the study’s theoretical foundation and 
a prospectively planned research protocol including methods 
and analysis plan [34]. The subsequent paper including the 
results, will be accepted provided the protocol was followed 
(or deviations are justified) and the conclusions are sound. 
The results themselves (i.e. insignificant or not) will not 
affect the final editorial decision [34, 35].

Seventh, the quality of the reporting of studies may ben‑
efit from improvement. The work on the synthesis of the 
quantitative response shift research [9] was hindered by the 
many studies that did not provide the requisite data to enable 
such a synthesis. In addition, in some studies, the opera‑
tionalization of response shift was ambiguous (e.g. due to 
conflation with measuring adaptation). A list of reporting 
recommendations, based on a Delphi study and endorsed 
by all stakeholders, including editorial boards, may be help‑
ful. To avoid too restrictive reporting recommendations, 
their purpose would need to be made explicit. For example, 
reporting recommendations may differ for studies aimed to 
detect, explain, or understand response shift (e.g. qualitative 
studies).

Last but not least, the planning of future studies and a 
future research agenda may benefit from being co‑led by 
people living with the particular condition, carers, and other 
stakeholders. Patients and other stakeholders provide unique 
insights from their perspective that may ensure that the top‑
ics of greatest importance are advanced [36]. Moreover, such 
engagement may enhance the quality of the study, including, 
for example, the study design, outcome selection, patient 
recruitment strategies, patient enrolment rates, and the cred‑
ibility of the findings [37]. Finally, integrating diverse con‑
tributions would yield “results that go beyond the ‘average 
treatment effects’” as they are pertinent to specific groups 
of patients [36, p. 1588].

Epilogue

We consider response shift itself to provide meaningful 
information that improves our understanding of change over 
time in PROs. The key is that our inferences, decisions, and 
actions made on longitudinal PROM data must consider the 
possibility that measurements of change over time may be 
influenced by response shift. However, a repeated finding 

is that response shift is not a self‑evident or easy to under‑
stand term and many researchers attach different meanings 
to it. With the Response Shift – in Sync initiative, we aimed 
to contribute to a common language regarding definition, 
theory, and methods. By further elucidating and specifying 
this work, we hope to advance response shift research. We 
also intended to provide the logical or possible implications 
of our earlier work. Clearly, the current work is part of an 
ongoing process where the sketched implications are open 
for debate and further improvement.

Although we believe a common framework could be 
helpful, our goal is to promote the development and test‑
ing of theoretical frameworks and methods. We intention‑
ally have not promoted one type of response shift method 
over another, as favouring one method would devalue other 
approaches. We believe all response shift approaches are 
needed to advance response shift research.
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