
Survey Research Methods (2020)
Vol. 14, No. 4, pp. 399-415
doi:10.18148/srm/2020.v14i4.7416

© European Survey Research Association
ISSN 1864-3361

http://www.surveymethods.org

Investigating the relative impact of different sources of measurement
non-equivalence in comparative surveys: An illustration with scale

format, data collection mode and cross-national variations

Caroline Roberts
Institute of Social Sciences, Faculty of Social and Political Sciences

University of Lausanne

Oriane Sarrasin
Institute of Psychology, Faculty of Social and Political

Sciences
University of Lausanne

Michèle Ernst Stähli
FORS - Swiss Centre of Expertise in Social Sciences

University of Lausanne

Different factors are known to affect the comparability of multinational, multicultural and mul-
tiregional (‘3MC’) survey data. These include factors relevant to the design of the questionnaire
in different contexts (such as cultural differences in how a concept is understood, inaccurate
or approximate translations of concepts, and variant adaptations to question formats). Others
include factors relating to the survey design in general and how it is implemented across con-
texts (such as sample design, choice of mode(s), and contact strategies). While research to date
has looked at the effects of these factors on measurement invariance individually, there have
been few attempts to compare them directly and assess their relative impact. To illustrate how
this can be done, the present paper tests for measurement invariance in a subjective wellbeing
measure across scale formats, modes of data collection, and linguistic and cultural contexts. To
do so, European Social Survey data from Switzerland, Germany and France were combined,
enabling analyses of the effects of naturally present and experimentally induced variations (re-
sulting from the use of variant question formulations and translations, and tests of mode and
question wording effects) on data comparability. Overall, we find variant translations and other
cross-national variations to be bigger sources of nonequivalence than scale format and mode.
The findings are of interest both to survey designers making decisions about optimal resource
allocation in the design of 3MC studies, as well as to analysts comparing countries with shared
languages and interpreting cross-group differences.
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1 Introduction

Surveys are designed with the aim of measuring variation
between population members so that researchers can draw
conclusions about the ways and extent to which they dif-
fer. In order to make such comparisons meaningful, mea-
surement accuracy is paramount, and depends largely on the
design of the questionnaire—the words selected to formu-
late the question, the format in which respondents must give
their answer, and the labels used to define the available re-
sponse alternatives (Fowler & Consenza, 2008). In compar-
ative surveys, where the goal is to make comparisons across
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multiple nations, cultures and regions (sometimes referred
to as 3MC studies; Survey Research Center, 2016) and the
questionnaire must be administered in multiple languages,
these questionnaire design challenges are compounded with
the inherent complexity of how best to translate concepts and
the words used to express them to ensure valid measurement
in each context of interest. Validity relies on the ‘equal-
ity or equivalence’ of measurement across contexts (Jowell,
1998, p. 169). Designing the survey in a way that achieves
an acceptable degree of equivalence is, therefore, of the ut-
most importance for comparative research, and establishing
the extent to which equivalent measurements are obtained is
thus increasingly recognised as an essential requirement for
analysing differences between groups (Davidov, Meuleman,
Cieciuch, Schmidt, & Billiet, 2014).

While questionnaire design and effective translation are
key determinants of data quality in comparative surveys, they
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are not the only ones. Design features such as the target
population, the sampling strategy, the mode of data collec-
tion and fieldwork protocols (timing, contact schedules, non-
contact rates) are all important influences. Often, despite
best efforts, competing resource constraints and institutional
differences result in unintended or unavoidable differences
in the design and implementation of 3MC surveys, making
threats to measurement comparability inevitable. In this con-
text, it is important—both for survey designers, as well as
for comparative analysts—to establish which design features
pose the greatest risk to comparisons. While there is a sub-
stantial body of research investigating the effects of specific
sources of nonequivalence on the comparability of 3MC data
(see ibid. for a recent review), there is little research com-
paring them directly or considering their combined effect
(though there have been attempts to control for some poten-
tial sources of nonequivalence while testing for another in
particular; e.g., E. Hu et al., 2019).

In this article, we present an analysis of the relative impact
of a number of key sources of nonequivalence in compara-
tive surveys. Drawing on methodological experiments im-
plemented in the third round of the European Social Survey
(2006) and the comparative design features implicit in this
survey, we test for measurement equivalence in a measure of
subjective wellbeing in a series of cross-group comparisons
implemented sequentially, to draw conclusions about the ex-
tent to which 1) variations in scale format, 2) different modes
of data collection, and 3) cross-national differences (in how
the survey is implemented and how questions were adapted
in different languages) affect the comparability of measure-
ment. Before describing in detail our methods and present-
ing the findings, we consider the significance of establish-
ing the relative impact of different sources of measurement
nonequivalence, focusing on how this process can serve both
a diagnostic purpose, as well as shed light on substantive
cross-group differences of interest. By doing so, our goal is
to illustrate how the impact of potential sources of nonequiv-
alence can be compared, and which solutions can be applied
if the measurement is found not to be invariant.

2 Sources of measurement nonequivalence in
comparative surveys—the Total Survey Error

framework

Survey design decisions in comparative surveys, just as in
single-country studies, are guided by the Total Survey Error
(TSE) framework (Biemer, 2010; Groves et al., 2009), tak-
ing into consideration all (i.e., sampling and non-sampling)
error sources likely to affect the accuracy of the estimates
produced and the comparisons to be made (Pennell, Cibelli
Hibben, Lyberg, Mohler, & Worku, 2017; Smith, 2011), and
deciding accordingly, how best to allocate resources to ad-
dress the potentially most damaging. Because equivalence
is so essential to effective comparative research, recommen-

dations for designing 3MC surveys stress the importance
of ‘stringent and well-policed ground rules for comparable
survey methods’ (e.g. Jowell, 1998, p. 175), whereby re-
searchers responsible for running the survey in different con-
texts are required to apply the same design, or follow the
same specifications, to ensure as far as possible that differ-
ences observed between contexts cannot be attributed to dif-
ferences in how the survey was implemented. In practice, the
use of identical methods is not always possible, and function-
ally equivalent methods may be necessary (Smith, 2011; e.g.,
different sample designs, Häder and Lynn, 2007). In other
cases, non-equivalent methods may end up being used ei-
ther by accident or intentionally, either because of ‘country-
specific differences in methodological or procedural habits’
(Jowell, Kaase, Fitzgerald, & Eva, 2007, p. 7), or especially,
resource constraints, which themselves vary by context, and
may be exacerbated by demands relating to harmonised spec-
ifications for a study.

Given the multiple survey design features with poten-
tially conflicting influences on measurement comparability,
the job of designing high quality comparative surveys is ex-
tremely complex and costly. This implies a need for survey
methodological evidence that sheds light on which sources
of nonequivalence are most detrimental to comparisons, to
ensure limited resources are directed where the impact will
be greatest. The TSE framework (Biemer & Lyberg, 2003;
Groves et al., 2009) facilitates such an evaluation, and has
been extended to take account of the multiple additional
threats to comparative survey quality not present in single-
population studies (e.g. Pennell et al., 2017; Smith, 2011). In
3MC studies, each error component contributes to compari-
son error, a conceptual error that influences the comparabil-
ity of the data collected across different populations (Smith,
2011). As well as guiding survey design decisions, the TSE
framework also provides a basis for evaluating and adjusting
error structures post hoc to ensure comparison error is kept to
a minimum during data analysis. The onus is on the analyst
to assess the extent of the threat from comparison error, by
evaluating the equivalence of measurements across the popu-
lations to be compared and even where equivalence is estab-
lished empirically, ideally, eliminating competing explana-
tions (other than true variance) for any differences observed
between populations (Davidov et al., 2014).

2.1 Levels of equivalence

The TSE framework applied to 3MC studies builds
on earlier work in the field of comparative sociology
and cross-cultural psychology, which distinguishes three
hierarchically-related levels of equivalence (e.g. Johnson,
1998; Van De Vijver, 1998). These include: construct equiv-
alence, measurement unit equivalence and scalar equivalence
(Van De Vijver, 1998), which translate into the three levels
of measurement invariance typically tested for by compara-
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tive analysts: configural, metric and scalar invariance (e.g.
Steenkamp & Baumgartner, 1998; Vandenberg & Lance,
2000). Analysts commonly use a latent variable approach
to test the extent to which multi-item instruments designed to
measure latent constructs attain these levels of invariance (for
a summary of other approaches, see Van der Vijver, 2018),
the goal being to demonstrate the equivalence of the mea-
sure (Johnson, 1998), which is considered a prerequisite for
making cross-group comparisons of different kinds. First,
configural invariance ensures that the general structure of the
measure is equivalent enough across the groups under com-
parison. In other words, the instrument (e.g., scale, question-
naire) should comprise the same number of constructs, and
the composition of each should be deemed similar enough.
Then, metric invariance implies that all items play a simi-
lar role in forming the constructs. In more technical terms,
item loadings are established to be highly similar. This en-
sures that comparisons of relationships between constructs
are trustworthy. Finally, reaching scalar invariance means
that intercepts are invariant across the groups: latent means
can be compared. Note that at each stage it is possible to rely
on partially invariant scores with some items differing across
the groups, but as a general rule, a minimum of two items
should be invariant (Byrne, Shavelson, & Muthén, 1989).

As well as pointing to the presence or absence of equiv-
alence, the advantage of the latent variable procedure for
invariance testing is that it serves a diagnostic purpose by
highlighting which items in particular contribute to a prob-
lem of nonequivalence, allowing the analyst to investigate
likely causes and make necessary adjustments to the measure
(e.g. by excluding the problematic item(s) in order to pro-
ceed). Researchers exploiting such an approach have tested
for invariance in a wide variety of different measures but very
rarely put into perspective several sources of nonequivalence.
As an illustration, the present study focuses on three sources
in particular: 1) scale format, 2) mode of data collection,
and 3) cross-national variations. We briefly review research
relating to each in the following.

2.2 Scale format

The effect of response scale format and labelling—e.g.,
the number of scale points, the presence of a middle point,
unipolar vs. bipolar labelling, full vs. end-point la-
belling, construct-specific vs. agree/disagree formats—has
been widely studied (see Krosnick and Presser, 2010 for an
overview). Each aspect of how response scales in nonfac-
tual questions are constructed can play a role in influencing
how respondents interpret the question and answer it, by con-
straining how they communicate their subjective evaluation
of the object of interest (Fowler & Consenza, 2008). Nu-
merous experimental studies have demonstrated how sensi-
tive respondents’ answers are to variations in response for-
mat, and how this in turn can affect data quality (see Roberts,

2016 for a recent review). Particularly where multiple items
are presented in a battery with the same response format
(such as in multi-item scales designed to measure latent con-
structs), the response strategies respondents adopt to simplify
the task of completing the scale (e.g. over-preferring a par-
ticular scale point) may affect the observed structure of rela-
tionships between the variables (ibid.). In a 3MC setting, this
implies that not using the same scale format could endanger
equivalence.

Two challenges relating to response format are particu-
larly relevant. The first relates to how scale labels are trans-
lated. It can be difficult to find equivalent vague quantifiers
for scale labels, making it hard to maintain the intended scale
structure. The format or intended meaning of modifiers may
be altered without intention, or deliberately adapted in the
pursuit of fluency (Villar, 2009). How far resulting format
differences jeopardize comparability in multi-lingual surveys
has so far not been addressed extensively (Harkness, Villar,
& Edwards, 2010). The second challenge is the possibility of
systematic cultural variations in how respondents make use
of answer scales (e.g. Yao et al., 2007), and the manifestation
of different response effects (e.g. social desirability bias, re-
sponse styles) (Johnson & Van de Vijver, 2003; Van Herk,
Poortinga, & Verhallen, 2004). Thus, even where equiv-
alent scale formats/ labelling can be found, measurement
equivalence may still be compromised. A large-scale pro-
gramme of research investigating measurement quality us-
ing different response formats through the use of Multitrait-
Multimethod (MTMM) experiments embedded in the Euro-
pean Social Survey (ESS) has demonstrated the need to cor-
rect for differential measurement error produced by different
formats in order to improve comparability across variant for-
mulations, as well as across countries (see Saris & Gallhofer,
2014).

2.3 Mode of data collection

A key aspect of the survey design with implications for
the structure of errors in estimates, as well as for costs, is
the mode of data collection. Available budget and infras-
tructure and the extent of population coverage offered by a
given mode determine the feasibility of using different data
collection methods in different contexts. This has meant that
many comparative surveys inevitably involve the use of mul-
tiple modes between countries. Furthermore, survey design-
ers are increasingly opting to combine modes of data collec-
tion within countries, for example, to reduce survey costs by
switching to web-based methods and then reduce the non-
coverage and nonresponse error associated with web (e.g.
by following-up nonrespondents with an alternative mode).
Thus, despite the recognised benefits of input harmonisation
in 3MC studies, mixed mode designs will continue to prevail.

Mode influences who is able to participate in a sur-
vey (coverage), who chooses to participate (nonresponse),
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and how respondents answer questions (measurement) (De
Leeuw, 2018). For example, interviewer-administered
modes tend to provoke more social desirability bias in re-
spondents’ answers than self-administered modes, while
response strategies such as ‘straightlining’ tends to be
more common in self-administered modes (Couper, 2011;
Tourangeau, 2017). Other systematic measurement dif-
ferences have been observed when comparing only inter-
viewer modes or when comparing self-administered modes
(De Leeuw, 2018). For example, in the US, the tendency
to give socially desirable, socially normative or acquiescent
answers tends to be greater in telephone interviews than in
face-to-face interviews, as is the tendency to satisfice (Hol-
brook, Green, & Krosnick, 2003).

For these reasons, testing for measurement invariance
is becoming common practice in the evaluation of mixed
mode data comparability. To date, the results of this re-
search have been mixed, finding varying degrees of equiv-
alence, depending on factors such as the nature of the mea-
sure analysed, the number of scale items, the criteria used
to establish invariance and whether or not, as is recom-
mended, differential selection errors (due to noncoverage
and nonresponse) between modes are adjusted for (Hox, De
Leeuw, & Klausch, 2017). For example, De Leeuw, Mel-
lenbergh, and Hox (1996) failed to establish measurement
invariance between self- and interviewer-administered ver-
sions of a (Dutch) measure of subjective wellbeing fielded in
the Netherlands, as did Klausch, Hox, and Schouten (2013)
in measures of perceptions of traffic, policing and police obe-
dience (also in the Netherlands. Comparing face-to-face and
telephone modes, Gordoni, Schmidt, and Gordoni (2011)
tested for measurement invariance in a sensitive measure re-
lating to social integration attitudes among the Arab minority
in Israel and found factor loadings to be invariant, but some
differences in item intercepts, resulting in only weak partial
scalar invariance overall between the modes for the measure
analysed. A number of other studies find variation in the
level of invariance between modes attained depending on the
measure analysed (e.g. Heerwegh & Loosveldt, 2011; Martin
& Lynn, 2011; Revilla, 2013), or the time of measurement,
in the case of a longitudinal survey (Cernat, 2015). To the
extent that data collection mode mediates how respondents
react to scale format and the tendency for socially desirable
responding, cross-cultural differences in response style may
also influence the relative prevalence of mode effects ob-
served in a comparative mixed-mode survey setting, though
we are not aware of studies that have addressed this.

2.4 Cross-national variations

3MC studies generally imply relying on data collected in
different national, cultural and/or linguistic settings. Cul-
ture and language represent two closely intertwined poten-
tial sources of nonequivalence. Instruments cannot simply be

exported from one culture to another (Chen, 2008); indeed,
“an appropriate translation requires a balanced treatment of
psychological, linguistic, and cultural considerations” (Van
De Vijver & Tanzer, 2004, p. 122). First, the manifestations
of psychological, social and political phenomena are likely to
differ across cultures. For instance, depression is expressed
through somatization to a greater or lesser extent in some cul-
tures, which should be taken into account when comparing
levels of depression across ethnic or national groups (Dere
et al., 2015). Second, the use of different languages may also
harm the comparability of data collected in different places.
Besides translation errors (not only in question wording, but
in the response alternatives too), which happen despite the
great care devoted to survey preparation in large-scale com-
parative studies, inaccurate translations may stem from over-
literal interpretations of instruments that should have been
adapted (Harkness et al., 2010). Finally, cross-cultural dif-
ferences are also observed in the way individuals give their
responses. Response styles, such as using extreme vs. mid-
dle points or showing acquiescence have been shown to vary
systematically across national contexts (Batchelor & Miao,
2016; Van Vaerenbergh & Thomas, 2012). For example, sur-
vey respondents in collectivistic cultures—in which member-
ships of social and familial groups are highly important—
have a greater tendency to agree with the content of items
(acquiescence bias), compared to respondents in more indi-
vidualistic cultures (Johnson, Kulesa, Cho, & Shavitt, 2005).

With a few exceptions, studies that have assessed the
cross-cultural equivalence of survey instruments have con-
sidered differences between countries. However, the invari-
ance of measurement is not guaranteed within countries with
more than one official language, since both linguistic and
compositional differences across regions may harm the com-
parability of data (Zavala-Rojas & Saris, 2018). With this
assumption in mind, Davidov and De Beuckelaer (2010)
used data from the 2004 and 2006 European Social Sur-
vey (ESS) to assess the equivalence of the Schwartz Human
Values Scale in multilingual countries (Switzerland and Bel-
gium), in neighbouring countries sharing a language (France,
German, Austria, and the Netherlands), and in countries
with a different language. Measurement invariance was
higher across countries sharing a language than it was either
across countries with no shared languages or within mul-
tilingual countries. Meanwhile, using the 2002 ESS data
from Switzerland, Sarrasin, Green, Berchtold, and Davidov
(2012) found that while support for stricter immigration cri-
teria was higher among members of the German-speaking
majority than among members of the French-speaking mi-
nority, a reverse pattern emerged in the case of a specific
criterion. Further examination of the items used revealed
that this was most probably entirely due to non-equivalent
translations, with an additional verb in French distorting the
meaning of the question.



INVESTIGATING THE RELATIVE IMPACT OF DIFFERENT SOURCES OF MEASUREMENT NON-EQUIVALENCE IN COMPARATIVE SURVEYS 403

3 The present study

The present study illustrates a way to compare different
sources of measurement nonequivalence through an analysis
of data from a module of questions on personal and subjec-
tive wellbeing from Round 3 (2006) of the European Social
Survey (later repeated in ESS Round 6). The ESS wellbeing
data have been widely analysed (e.g. Clark & Senik, 2011;
Group., 2017; Kööts-Ausmees, Realo, & Allik, 2013; Soons
& Kalmijn, 2009) as they provide a basis for constructing key
social indicators of quality of life across European countries.
Comparisons of national wellbeing are frequently reported in
the media, and are often based on simple country-level com-
parisons across single-item measures or multi-item indexes,
in some cases based on survey data involving multi-mode
data collection. However, to carry out unbiased comparisons,
measurement invariance needs to be ensured first.

We used ESS 2006 data from Switzerland and two of its
neighbours with a common language, France and Germany
(European Social Survey, 2012). Switzerland is a multi-
lingual country, the most widely spoken national languages
of which are German (roughly 64%) and French (roughly
23%). The selection of these three countries, therefore, al-
lows us to investigate measurement invariance across differ-
ent languages and cultures, both within and between coun-
tries. In addition, we take advantage of the presence of a
number of variations in adaptations to the English-language
source questionnaire identified in the different questionnaires
used in each country (described in further detail below).
These variations—which affected both the format (response
scales and scale labels) and wording of questions—may
partly be the result of translation errors and a failure to har-
monise translations across countries with shared languages,
or of deliberate choices made by the translation teams about
how best to formulate questions in a particular language, in
a particular cultural context. Finally, the selection of these
three countries allows us to take advantage of two method-
ological experiments that were conducted alongside the main
fieldwork in Switzerland and Germany in this survey round
(see sections 3.4 and 3.5).

Through this combination of natural and experimentally
designed differences, the present study compares the extent
of measurement invariance between groups to draw conclu-
sions about the relative impact of the three different sources
of comparison error reviewed above: 1) scale format; 2)
mode of data collection and 3) cross-national variations. Re-
garding the latter, while the impact of culture and language
on data comparability are conceptually closely intertwined,
for analytical purposes we had to consider country and lan-
guage separately in the empirical analyses. Overall, we use
a step-by-step analytic approach, assessing measurement in-
variance between different groups at each step, which en-
ables us to draw conclusions about the relative impact of each
error source through a process of elimination.

3.1 Data

As mentioned, we use data from the Swiss, German and
French editions of the 2006 European Social Survey (Eu-
ropean Social Survey, 2006) and data from methodological
studies that were run alongside the survey in the same year
(described below). The population for the ESS is all (legal)
residents in a country, aged 15 and over, and the survey is
conducted by face-to-face (CAPI) interviews (lasting around
one hour). Details of the sample designs and fieldwork doc-
umentation are available at www.europeansocialsurvey.org.
The combination of natural (languages, countries, transla-
tions) and experimental (question format and mode) features
resulted in 16 different groups (see Table 1 for description
and sample sizes). A document in the online appendix also
shows all translations used in our analyses.

3.2 Questions analysed

The ESS 2006 module on personal and subjective wellbe-
ing includes 55 items intended to be combined in different
ways to capture different dimensions of wellbeing (see Hup-
pert, Clark, Frey, Marks, & Siegrist, 2005; Huppert et al.,
2009). This makes a latent variable approach to the evalua-
tion of measurement invariance particularly suitable and this
is the approach we adopt. To ensure a sufficient ’respondents
by parameter’ ratio (Kline, 2011), we decided to focus on
two dimensions of subjective wellbeing. The first dimen-
sion (three items) is what is referred to by the authors of the
ESS module (ibid.) as “evaluative wellbeing” and includes
two measures of life satisfaction (satisfaction with your life
“so far” and “overall”) and a measure of happiness (question
wording from the source questionnaire is shown in Table 2)
to constitute a global evaluation of an individual’s wellbeing.
The second dimension is referred to as “emotional wellbe-
ing” and is here comprised of four items measuring nega-
tive affect (frequency of feeling depressed, lonely, sad, and
anxious during the past 7 days), which should be negatively
associated with the evaluative dimension.

3.3 Differences in question adaptation between lan-
guages

Different adaptations to the English source questions re-
sulted in different formulations of the items in the French
and German language questionnaires used in Switzerland,
France and Germany. The differences between the ques-
tionnaires are documented in column 3 of Table 2. In the
measure of evaluative wellbeing, the adaptations concerned
the scale format. The modifier “extremely” dissatisfied/ sat-
isfied in the overall life satisfaction measure was translated
as “very” in French-speaking Switzerland, which might be
expected to attract more responses at the end-point than the
source modifier. In France, the “extremely dissatisfied” end-
point label was changed to “not at all satisfied”, which has the

www.europeansocialsurvey.org
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Table 1
Groups compared at each analytic step and sample sizes

Nr. N Sources of measurement invariance Sample

Step 1: Scale Format
1 120 Bipolar scale as in source (Extremely dissatisfied) Switzerland (CH-FR)
2 146 Unipolar (Not at all satisfied) Switzerland (CH-FR)
3 133 Bipolar with less extreme modifiers (Very dissatisfied) Switzerland (CH-FR)
4 425 Bipolar scale as in source (Extremely dissatisfied) Switzerland (CH-DE)
5 439 Unipolar (Not at all satisfied) Switzerland (CH-DE)
6 443 Bipolar with less extreme modifiers (Very dissatisfied) Switzerland (CH-DE)

Step 2: Mode
7 400 CAPIa,b Switzerland (CH-FR)
8 237 CATI Switzerland (CH-FR)
9 2681 CAPIb Germany (DE)
10 199 CATI Germany (DE)

Step 3: Language (within country)
11 400 French Switzerland (CH-FR)
12 1308 German Switzerland (CH-DE)

Step 4: Country (within language)
13 1760 France France (FR)
14 400 French-speaking Switzerland Switzerland (CH-FR)
15 1308 German-speaking Switzerland Switzerland (CH-DE)
16 2681 Germany Germany (DE)

a Respondents in French-speaking and bilingual French and German cantons only.
b Respondents with fixed-line telephones only.

effect of modifying the bipolar response scale into a unipo-
lar scale. This could affect how respondents map their an-
swer to the scale, particularly at the endpoint affected, but
also at the midpoint, because unipolar scales do not offer a
neutral “neither/nor”-type alternative. In the happiness item,
the Swiss-French again uses “very” instead of “extremely”
as the modifier, while in the life satisfaction so far item, both
France and French-speaking Switzerland used “very” instead
of “extremely” as the modifier.

In the measure of emotional wellbeing, one of the four
negative affect measures was affected by variant adaptations.
Specifically, “felt anxious” in the source was translated as
“felt worried” in France and Switzerland (both in French
and German), while in Germany the translation “waren Sie
ängstlich” was used. While closer to the origin of the word
“anxious”, to be “ängstlich” has stronger negative connota-
tions than to feel “worried”, capturing both an idea of fearful-
ness and a more persistent trait-like characteristic than does
“worry”.

3.4 Scale format experiment

In Switzerland, a split-ballot experiment was used to com-
pare the variant scale formats and labels that were used in
France and in French-speaking Switzerland (described be-

low). The data allow us, therefore, to assess the relative im-
pact of some of the above-mentioned adaptation errors on
comparability. The scale format experiment was embedded
in the Swiss supplementary questionnaire (administered by
the face-to-face interviewer at the end of the main interview)
as part of some additional country-specific tests not included
in the main survey (Ernst Stähli et al., 2019; Joye, Schöbi,
Pollien, & Kaenel, 2010). Respondents to the main inter-
view were randomly assigned to one of three versions of
the overall life satisfaction question, allowing an experimen-
tal comparison between the three variant modifiers in use
(1: “Extremely satisfied” for an 11-point symmetric bipo-
lar scale with a literal translation of the modifiers, 2: “Not
at all satisfied”, for an 11-point asymmetric unipolar scale,
and 3: “Very dissatisfied”, for an 11-point symmetric bipolar
scale as in the source version, but with more “natural” sound-
ing, but less extreme modifiers), as well as an analysis of
within-subject response reliability between question formats
(not presented here).

3.5 ESS Round 3 CATI Experiment

The second experiment was a mode comparison study,
carried out by the Core Scientific Team of the ESS in col-
laboration with the Swiss and German national coordina-
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tors of the ESS in 2006–2007 (Roberts, Eva, Lynn, & John-
son, 2010)1, designed to test the feasibility of conducting
ESS interviews by computer-assisted telephone interviewing
(CATI). Conducted in French-speaking Switzerland and Ger-
many, the CATI experiment involved the random assignment
of random probability samples (of ESS population members
with (at least one) fixed-line telephone number) to one of
three treatments involving questionnaires of different lengths
(Version A: 1 hour, Version B: 45 minutes and Version C: 30
minutes). For the analyses presented here, we used data from
respondents assigned to versions A and B.2

4 Results

4.1 Analytic approach

To compare the quality of measurements obtained in the
different modes, it is necessary to first control for potential
mode effects on selection error due to noncoverage and non-
response (Hox et al., 2017). To decide how to render as
comparable as possible the samples surveyed in each mode,
we performed preliminary analyses of the data (Section 4.2).
Then (Section 4.3), we used a multi-step procedure to en-
able us to draw conclusions about the relative impact of scale
format, mode of data collection, and cross-national varia-
tions (country and language) through a process of elimina-
tion (starting with scale format and mode—countries and
regions could be compared if the preliminary steps were
proved to be invariant)3. Across the 16 groups in the study
design, we conducted a total of seven separate tests of mea-
surement invariance in four steps (described below). We
started with scale format, since differences too large in scale
format would preclude any further analysis.

4.2 Preliminary analyses

We used two approaches to control for potential mode ef-
fects on selection error. Firstly, as the greatest source of se-
lection error in the CATI sample was noncoverage (the sam-
ples were restricted to residents in households with a fixed
line telephone number), we decided to select from the main
face-to-face samples only those respondents who reported
(in the survey) having a fixed-line telephone in their house-
hold. Secondly, we created a propensity score weight (based
on a logistic regression model) to control for the remaining
(observed) socio-demographic variables on which the sam-
ples in each mode were found to vary, following procedures
recommended for mode comparison studies testing for mea-
surement invariance (e.g. Hox et al., 2017) and general rec-
ommendations for addressing questions of causal inference
in social and psychological research (Harder, Stuart, & An-
thony, 2010; Rosenbaum & Rubin, 1983). As no auxiliary
data were available for the total samples, we examined rela-
tive differences across categories of socio-demographic char-
acteristics of the achieved (selection-probability weighted)

samples in each mode, on the assumption that these vari-
ables were least likely to be affected by mode effects on
measurement. The results4 indicated differential selection
effects between modes to be adjusted for when assessing
measurement invariance between modes. Our tests of mea-
surement invariance between the modes were conducted first
on the selection-probability weighted data to assess the over-
all comparability of the measure in both modes, then using
the combined (selection probability plus propensity-score)
weights. The weight is assumed to adjust for the main
sources of selection error in the two modes, such that remain-
ing differences observed can be attributed to mode effects on
measurement.

4.3 Assessing the relative impact of sources of measure-
ment nonequivalence

Multigroup Confirmatory Factor Analysis (MGCFA) per-
formed with Mplus 7.4 was used to test for measurement in-
variance. To do so, we proceeded by testing the three usual
steps—each one stricter than the previous—of measurement
invariance: configural, metric and scalar. Models based on
latent variables, including MGCFAs, are considered to fit
the data adequately when the Comparative Fit Index (CFI)
is equal or superior to 0.95 and when the Root Mean Square
of Approximation (RMSEA) is equal to or lower than 0.05
(L.-T. Hu & Bentler, 1999), although values between 0.05
and 0.08 are also considered acceptable (Schermelleh-Engel,
Moosbrugger, & Müller, 2003). A stricter level of invari-

1ESS ERIC reserves the right to make the relevant data sets
available upon request

2The analysis reported here is not concerned with these treat-
ments. However, the design affected the location of the personal
and social wellbeing module in one of the questionnaire versions
(C). To avoid the potentially confounding effects of questionnaire
length on response quality, we use CATI data from respondents who
completed versions A and B only. In these groups, the design of
the questionnaire was almost identical, though the omission of the
rotating module preceding the module on wellbeing in version B
may affect the context of the questions and potentially affect the
comparability of the answers given. However, to ensure sufficiently
large sample sizes for the analysis of measurement invariance, we
decided to overlook this design limitation.

3Replication materials for data preparation and analyses are pro-
vided as supplementary material to this article.

4Significant relationships between the covariates and the like-
lihood of being interviewed by telephone were relatively weak
and the Nagelkerke pseudo R-square values were low at 0.13 for
Switzerland and 0.09 for Germany. However, controlling for the
effects of the other covariates, place of residence, main activity,
household size and years of education were significantly related to
the probability of being interviewed by telephone compared to face-
to-face in both French-speaking Switzerland and Germany (and for
the latter, being hampered in daily life by disability or illness was
also a statistically significant covariate).
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ance is considered as reached if chi-square values do not dif-
fer significantly (note that due to the estimation method chi-
square values were rescaled prior to comparison; Satorra &
Bentler, 2001).5 If the differences between two models are
deemed too large, modification indices (MI) indicate which
parameters (due to their contribution to the chi-square statis-
tic) should be modified. Results are present in Table 3.

Step 1: Impact of scale format. We first compared re-
sponses to the three scale formats separately within French-
speaking Switzerland (1.1: groups 1, 2 and 3 in Table 1) and
German-speaking Switzerland (1.2: groups 4, 5 and 6). If
the variant question formats used in the different language
questionnaires were found to affect data comparability, fur-
ther comparisons between the countries and language re-
gions would not be possible. In French-speaking Switzer-
land, results show that configural, full metric and full scalar
invariance were achieved. Similar results were obtained in
German-speaking Switzerland. These two sets of results in-
dicate that in the present case, question format does not af-
fect data comparability. This means that at further steps of
the analysis, for instance when the effect of mode is investi-
gated (Step 2), we can use data from the main questionnaire,
despite the variant question formats used across the different
languages.

Step 2: Impact of mode. At Step 2, we investigate the
effect of mode, comparing the CAPI and CATI samples both
in French-speaking Switzerland (2.1: groups 7 and 8) and
in Germany (2:2: groups 9 and 10), controlling for selection
errors between modes as described above (note that both in
Switzerland and Germany similar conclusions were reached
with the unweighted data). This provides two tests of mode,
controlling for language and national cultural differences, al-
lowing us to draw conclusions about the potential risks of
combining modes within and between countries.

In French-speaking Switzerland, while configural invari-
ance was achieved, full metric invariance was not. Modifi-
cation indices show that the loading for the life satisfaction
variable (Stflife) differed across the two groups. If the con-
straint equality placed on this loading is relaxed, the model is
no longer significantly different from that testing for config-
ural invariance. Partial metric invariance can thus be consid-
ered as having been reached. In a last step, we test for partial
scalar invariance (items whose loadings are free to vary can-
not have their intercept constrained to equality). The model
received adequate fit indices. In Germany, all three steps of
invariance could be considered as having been reached.

Step 3: Impact of language within countries. At Step
3, we investigated the effect of language within Switzer-
land by comparing the French and German-speaking regions
(groups 11 and 12), controlling for shared national culture
and socio-economic conditions that could impact on people’s
wellbeing (although note language differences between re-
gions are confounded here with both translation and socio-

cultural differences). Here, while configural and full metric
invariance were reached, attaining full scalar invariance ap-
peared to be an issue. Modification indices indicated first,
that the happiness variable (Happy) was the most problem-
atic item (i.e., it contributed most to the chi-square value).
The resulting model—testing for partial scalar invariance—
was however still significantly different from that testing for
full metric invariance. It was necessary to relax the equality
constraint for the loneliness item (Fltlnl) in order to get a
model that could be considered as equivalent. Thus, despite
the difficulties, since at least two items were found to be in-
variant per factor, it would still be possible either to merge
the data from the two linguistic regions or to compare their
means in a safe way.

Step 4: Impact of country within languages. Finally,
at Step 4, we investigated the effects of cross-national vari-
ations on measurement invariance, by comparing France
with French-speaking Switzerland (4.1: groups 13 and
14), and Germany with German-speaking Switzerland (4.2:
groups 15 and 16). Results indicated that the latent means
for the subjective wellbeing measure from French-speaking
Switzerland and France should not be compared. Indeed,
while configural invariance was reached, achieving full met-
ric invariance appeared not to be possible. The equality con-
straint for the loading for the life satisfaction variable (Stflife)
had to be relaxed, which resulted in a model that did not dif-
fer significantly from that testing for configural invariance.
The next model—testing for partial scalar invariance—was,
nevertheless, still significantly different. Modification in-
dices suggest that the intercept of the two other satisfaction
items should be freed. It was not possible to go ahead, since
the satisfaction factor consisted of three items only, and at
least two items need to be invariant to perform reliable latent
means comparisons. The results also indicate that German
data should not be compared to German-speaking Swiss data
either. Here again, while configural invariance was achieved,
full metric invariance could not be reached. Modification in-
dices indicate that the equality constraint first for “anxious”
then for “happy” should be relaxed. The resulting model was
however still significantly different from that testing for con-
figural invariance. The modification indices obtained in this
last model only suggested cross-loadings, which means that
we were not able to go further with the invariance measure-
ment testing.

5 Discussion

When designing surveys and making comparisons be-
tween groups using survey data, ensuring that all respondents
receive(d) the same or functionally equivalent question stim-

5Chen (2007) has suggested using differences in CFI and
RSMEA values. However, due to the relatively small sample sizes,
chi-square difference tests were preferred here.
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Table 3
Results of measurement invariance testing

Model ∆df ∆scaledχ2 p CFI RMSEA

Step 1: Scale format
1.1. Within French-speaking Switzerland (Groups 1,2, and 3)
Configural 0.990 0.039
Full metric 10 10.61 0.39 0.990 0.036
Full scalar 10 6.82 0.74 0.993 0.027

1.2. Within German-speaking Switzerland (Groups 4,5, and 6)
Configural 0.979 0.039
Full metric 10 6.72 0.75 0.983 0.031
Full scalar 10 7.12 0.71 0.984 0.027

Step 2: Mode
2.1. Switzerland (Groups 7 and 8)
Configural 0.980 0.043
Full metric 5 11.34 0.05 0.972 0.047
Partial metric 4 1.14 0.89 0.984 0.036
Partial scalar 4 2.44 0.66 0.986 0.032

2.2. Germany (Groups 9 and 10)
Configural 0.990 0.025
Full metric 4.33 0.50 0.991 0.022
Full scalar 2.37 0.80 0.991 0.020

Step 3: Impact of language within countries
3.1. Within Switzerland (Groups 11 and 12)
Configural 0.991 0.027
Full metric 5 2.47 0.78 0.993 0.023
Full scalar 5 36.63 0.00 0.979 0.036
Partial scalar I 4 13.78 0.01 0.988 0.027
Partial scalar II 3 5.22 0.16 0.991 0.024

Step 4: Impact of country within languages
4.1. Across French-speaking regions and countries (Groups 13 and 14)
Configural 0.983 0.044
Full metric 5 19.88 0.00 0.978 0.045
Partial metric 4 5.42 0.25 0.982 0.041
Partial scalar I 3 16.25 0.00 0.978 0.043

4.2. Across German-speaking regions and countries (Groups 15 and 16)
Configural 0.988 0.032
Full metric 5 56.26 0.00 0.975 0.042
Partial metric I 4 17.37 0.00 0.984 0.034
Partial metric II 3 8.96 0.03 0.986 0.032

uli is key to drawing valid conclusions about group differ-
ences. Where the focus is on comparing populations living
in different national, sociocultural, and/or linguistic contexts,
this requirement is imperative, but entails numerous chal-
lenges for those responsible for designing and implement-
ing the survey, as well as for analysts, on whom the onus is
to demonstrate empirically that measurement invariance has
been achieved. From a total survey error perspective (Biemer

& Lyberg, 2003), identifying potential sources of nonequiva-
lence and evaluating which is likely to be the most damaging
to the accuracy of estimates and comparisons is crucial for
guiding survey design decisions about where to invest lim-
ited resources. For the analyst, uncovering the reasons for an
absence of measurement invariance across groups is not only
important for deciding how to proceed with comparisons, but
can also shed light on important substantive differences of
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interest (Davidov et al., 2014; Meuleman & Schlüter, 2018).
In this study, we illustrated a way to evaluate the respec-

tive impact of three principal sources of nonequivalence in
comparative research (that is, adaptations to scale format,
different modes of data collection, and cross-national vari-
ations) using a combination of survey data from the French,
Swiss and German editions of the European Social Survey
(2006) and data from methodological experiments conducted
alongside the main ESS in Switzerland and Germany. We
conducted tests of measurement invariance for a measure of
subjective wellbeing across 16 groups, sequentially, using a
process of elimination to evaluate the relative influence of the
three aforementioned sources of nonequivalence. Overall,
variant translations and other cross-national variations were
found to be greater sources of nonequivalence than scale for-
mat and mode of data collection.

5.1 Scale format and mode

The results suggest that in the present case small mod-
ifications to scale point labels (affecting the extremeness
of modifiers) and scale format (unipolar vs. bipolar) had
no significant effect on the measurement of wellbeing and
measurement invariance was unaffected. Having established
that these variant item formulations produced equivalent
measurements within linguistic regions in Switzerland, we
worked on the assumption that we could proceed to making
comparisons between linguistic regions and countries that
had used the variant formulations in the main questionnaire.
On this basis, we turned to the question of whether and if so,
how, different modes of data collection affect measurement
invariance. We compared modes of data collection within a
linguistic region (French-speaking Switzerland), and within
a country (Germany), to control other possible sources of
measurement nonequivalence, on the assumption that if data
gathered in different modes are found to be comparable,
modes might be mixed across cultural and linguistic groups.
Our analyses revealed only one problematic item (in French-
speaking Switzerland), and we were able to achieve partial
scalar invariance (in Switzerland) and full scalar invariance
in Germany. This means that in the present case data col-
lected with different modes could be safely merged for fur-
ther analyses.

5.2 Language and culture

Having established that (with the data used here) face-to-
face and telephone interviews produced adequately compa-
rable measurements to permit combining these modes in a
cross-national context, we turned to the question of whether
different language questionnaires produced equivalent mea-
surements within a given national culture, by testing for
measurement invariance between the French- and German-
speaking regions of Switzerland, controlling for the mode
of data collection. Our tests confirmed that despite the use

of slightly different modifiers for scale points (“extremely”
versus “very”, which were previously established to not af-
fect the comparability of the measures), it was possible to
attain partial scalar invariance. However, two items appeared
to behave differently between the two regions: happy and
lonely. Residents of the German-speaking regions were less
likely than those in the French-speaking region to report feel-
ing lonely and were marginally more likely to report feeling
happy, though the mean differences were small (descriptive
statistics are shown in the Appendix). One possible explana-
tion for such findings (besides true variance) could be that the
translations for these terms have different connotations in the
different regions, or that social norms governing the willing-
ness to self-report happiness and loneliness in surveys vary
regionally for cultural reasons.

Finally, we turned to the question of how comparable
the wellbeing measure was across different national con-
texts, controlling for language, by comparing respondents in
France with those in French-speaking Switzerland, and re-
spondents in Germany with those in the German-speaking
part of Switzerland. This step of analysis proved to be
the most problematic. Only partial metric invariance was
reached in French, and nothing at all beyond configural in-
variance was found in German. In both cases, comparisons
of latent means across the groups under investigation should
not be attempted. Once again, the “happy” item was prob-
lematic, perhaps for the same reasons as for cross-lingual
comparisons within Switzerland. However, invariance was
also curtailed here by the presence of the different transla-
tion of the word “anxious” in Germany (ängstlich) compared
to the Swiss-German version (Sorgen machen), the former
having stronger negative connotations (see 3.3). This is re-
flected in the lower mean score observed for this item for
the German respondents compared with the Swiss German
respondents (see Appendix). These findings highlight the
need for caution even when comparing countries with shared
languages, despite the more reassuring findings of earlier re-
search (Davidov & De Beuckelaer, 2010).

5.3 Comparing sources of nonequivalence

Thus, our research suggests that variant translations of
concepts and the inherent national and cultural differences
in how constructs are understood and communicated about
(what Van der Vijver (1998) terms “construct bias”) play a
more important role in determining the comparability of sur-
vey measures than the other sources of nonequivalence that
we analysed. In the case of subjective wellbeing, it seems
that differences in the social norms governing how people ex-
press how they feel and their willingness to report experience
of negative emotions may vary culturally, which, in turn, af-
fect how these experiences can be measured. In this respect,
the process of testing for measurement invariance, and the
findings obtained, shed light not only on the relative impact
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of different artefactual influences on measurement equiva-
lence, but also on the substantive phenomenon of interest:
cross-cultural variation in the experience and expression of
subjective wellbeing. Such conclusions might suggest possi-
ble avenues for more in-depth research for comparative ana-
lysts interested in comparing the groups we analysed here.

Our findings correspond with those of other studies that
have demonstrated the difficulties of finding full scalar equiv-
alence of measures in 3MC studies, particularly where vari-
ant translations are discovered between questionnaires (e.g.
Davidov et al., 2014; Sarrasin et al., 2012). They also extend
the findings of that research, however, by not only uncover-
ing the effects of mistranslations, for example, but by inves-
tigating their impact relative to other sources of nonequiva-
lence through the use of data from experiments.

5.4 Limitations

A number of caveats should be discussed, as our findings
derive from analyses of measurement invariance of a single,
two-dimensional latent measure of wellbeing, across a lim-
ited number of groups and modes of data collection (at a par-
ticular point in time). Furthermore, the analyses were only
possible due to the availability of a rare combination of com-
parative survey data exhibiting divergent questionnaire adap-
tations across countries with shared languages and within a
multi-lingual country, and data from methodological experi-
ments (testing different modes and scale formats) conducted
alongside the main survey. The specificity of the design
limits the generalizability of the results, and certain features
should be borne in mind when interpreting the findings. For
one, the test-retest design of the Swiss question format ex-
periment might have affected the observed comparability of
answers obtained within the two linguistic regions. The test
was included in the supplementary questionnaire at the end
of the survey, after respondents had already answered the life
satisfaction measure in the main questionnaire. If respon-
dents recalled their prior answer to the question, they may
have adapted their later answer to make it consistent with
their initial report, thus producing more comparable mea-
surements than might be obtained in a standard split-ballot
design (though if this were a major concern, it would also
invalidate the results of the ESS MTMM experiments, which
rely on the same design).

For another, while our results pertaining to the equiva-
lence of measures across modes suggested mode had less in-
fluence on measurement equivalence than the combined ef-
fects of language, translation and culture, the fact that we
only compared interviewer-administered modes means that
we likely underestimate the importance of mode mixing as
a source of nonequivalence. Our findings are consistent
with those of other studies (e.g. Gordoni et al., 2011—
though ours are more optimistic) in that they provide ad-
ditional evidence that interviewer-administered modes can

produce comparable composite measurements (and thus be
mixed within research designs without compromising equiv-
alence), despite small differential effects on the distribution
of responses to individual items. However, it is well es-
tablished that mode effects on the comparability of mea-
surement are most problematic where interviewer modes are
combined with self-administered modes (De Leeuw, 2018;
Tourangeau, 2017). Another key point is that the total survey
error of estimates (i.e. the combined effect of selection and
measurement effects that are known to be affected by modes)
and hence, the accuracy of comparisons in comparative re-
search, is measurement-specific. Thus, there is no basis on
which to assume that other measures—even taken from the
same study—would be free from differential mode effects to
the same extent.

6 Conclusion

Assessments of the relative importance of different
sources of nonequivalence are valuable both from the per-
spective of survey designers and comparative analysts. For
the comparative researcher, being able to rule out method-
ological confounds affecting comparability makes it possi-
ble to shed light on true sources of variation in substantive
phenomena of interest, and the possibility to measure them.
Despite its limitations, our study presents a helpful illustra-
tion of how to combine data from methodological experi-
ments with survey data for this purpose, to make it possi-
ble to eliminate conflicting explanations for possible causes
of nonequivalence. To facilitate this, one recommendation
would be for survey designers to incorporate methodologi-
cal experiments in the main fieldwork for comparative sur-
veys in such a way as to enable analysts to draw conclu-
sions about the causes of measurement invariance, if it is ob-
served for key survey measures. This could include within-
country/within-language tests of variant scale formats and
translations, and where multiple modes may be used within
and across groups, randomised tests of mode effects on mea-
surement. Careful design could also get analysts closer to
disentangling the effects of language, translation and cul-
ture when considering cross-national variations as a source of
nonequivalence, which were partly confounded in the present
study.

For survey designers, however, the results presented here
also lend support to the conclusion that data comparability
in 3MC settings can be enhanced through greater investment
in questionnaire development and translation procedures (see
e.g. De Jong, Dorer, Lee, Yan, & Villar, 2019; Miller, 2019).
This recommendation is consistent with current practice on
the ESS, which, since 2006 (the round of data analysed here),
has introduced a number of measures to improve transla-
tion procedures, with the aim of limiting cultural compara-
bility issues prior to data collection. These include advance
translations to assess translatability, qualitative pretests in
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the form of cognitive interviewing (in addition to quanti-
tative pretests), as well as post-hoc controls of the outputs
of the collaborative translations procedures. As ever in sur-
vey design, the financial costs of such procedures should be
weighed up against the data quality improvements they offer,
as well as against reductions in total survey error (including
comparison errors), which could potentially be gained from
investing in other parts of the survey design (such as embed-
ding methodological experiments).
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Appendix B
*

Questions

1. Table 1 re-designed. Please confirm acceptance or advise

2. Table 1 re-designed. Please confirm acceptance or advise. If acceptable please provide the missing information (see
questions marks)

3. please provide bibliographic information about Batchelor & Maio 2016
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