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Abstract

Obijectives. Assessing late-life anxiety using an instrument with sound psychometric properties
including cross-cultural invariance is essential for cross-national aging research and clinical
assessment. To date, no cross-national research studies have examined the psychometric

properties of the frequently used Geriatric Anxiety Inventory (GAI) in depth.

Method. Using data from 3,731 older adults from 10 national samples (Australia, Brazil, Canada,
The Netherlands, Norway, Portugal, Spain, Singapore, Thailand, USA), this study used bifactor
modelling to analyze the dimensionality of the GAI. We evaluated the “fitness” of individual
items based on the explained common variance for each item across all nations. In addition, a
multigroup confirmatory factor analysis (MG-CFA) was applied, testing for measurement

invariance across the samples.

Results. Across samples, the presence of a strong G factor provides support that a general factor
is of primary importance, rather than subfactors. That is, the data support a primarily

unidimensional representation of the GALI, still acknowledging the presence of multidimensional
factors. A GAI score in one of the countries would be directly comparable to a GAI score in any

of the other countries tested, perhaps with the exception of Singapore.

Discussion. Although several items demonstrated relatively weak common variance with the
general factor, the unidimensional structure remained strong even with these items retained.

Thus, it is recommended that the GAI be administered using all items.

610z Aenuer g0 uo ou gin@apljow-ablay ‘uabiag | 18y8101|qIgsIalisioniun AQ 11 20825/2002q6/quotab/ce0L 0 L /1opAoeisge-ajoie-aoueape/ABojojuolaboosyoAsd/woo dno-ojwapeoe//:sdpy woly papeojumoq



Keywords: bifactor, unidimensional, multigroup, measurement, invariance

Introduction

The Geriatric Anxiety Inventory (GAI) is one of most frequently used scales measuring anxiety
in older adults in native English speaking countries like Australia, USA and Canada. It has also
been translated into several languages including Chinese, Dutch, Finnish, French, Norwegian,
Portuguese, Spanish and Thai. The GAI consists of 20 items measuring the severity of anxiety
symptoms of older adults (Pachana et al, 2007). The scale has demonstrated excellent reliability
and internal consistency, discriminant ability and predictive and convergent validity (Kneebone,
Fife-schaw, Lincoln & Harder, 2016). Assessing geriatric anxiety with a sound psychometric
instrument is essential for research, and for comparing research findings from different countries
and across various languages. For example, to be able to to compare group means from different
national samples, observed sumscores should not be compared without first testing that the
observed means are equal to the latent mean. Without an empirical demonstration that the GAI
has measurement invariance, i.e., that the intercepts and loading of the indicators are equal across
the nations compared, it is unknown if GAI sumscores have the same meaning and statistical

properties across the nations.

As a special case, configural measurement invariance implies that the GAI should have
the same configural factor structure across countries. However, to date, across different countries
and samples, independent reports of the factor structure of the GAI have yielded divergent
findings. Exploratory factor analysis (EFA) has reported a two factor solution (Bendixen et al,

2016), a three factor solution (Marquez-Gonzalez et al, 2012; Guan, 2016) and a four factor
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solution (Diefenbach, Bragdon & Blank, 2014, Loynachan, Lee, Lamb & Pyykkonen, 2016).
However, a unidimensional factor structure has also been reported using traditional CFA (Byrne
& Pachana, 2011; Jochno, Knight, Tadic & Wuthrich, 2015), and by using item response models
(Molde et al, 2017; Yan, Xin, Wang & Tang, 2014). As reported by Molde et al (2017), the lack
of factorial consistency across studies might reflect different cultural response styles, differences
in semantics due to translation processes, together with varying sample characteristics. However,
the variation might also reflect true cultural differences in the structure of anxiety across

countries.

The different factor solutions and findings are not necessarily contradictory, as anxiety
might consist of both general (unidimensional) and specific factors (Molde et al., 2017; Reise,
2012; Rodriguez, Reise & Haviland, 2016a, 2016b). To identify general and specific factors,
EFA is not the ideal methodological approach, because such models typically would view
unidimensional and multidimensional models as alternative models, and specific factors as a
violation of unidimensionality, rather than integral parts of the model. A situation with general
and specific factors can be modelled with bifactor models evaluating the presence and strength of
a general unidimensional G factor and simultaneously allowing the presence of specific factors
and sub-dimensions (Ss). Bifactor analysis would allow for testing whether the GAI is
unidimensional or not across countries, and could provide a model that would identify the overall
common structure across countries, while at the same time also including specific national
factors. Hence, bifactor analysis of different national samples could establish a more solid
evidence base regarding the factor structure of the GAI, and allow us to test if the GAI has

measurement invariance across different nations.
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With this aim in mind, we decided to test if the same configural model exists
independently in each national sample. That is, we expected that the GAI would have a strong G
(unidimensional) factor in each sample, as bifactor models often provide better fit to data than
traditional CFAs, given that the GAI includes a heterogeneous set of scale items, representing
different manifestations of anxiety (e.g. somatic or cognitive) (Rodriguez et al., 2016a). We also
expected subfactors to differ in different nations, as the latent trait “Anxiety” could have different
local cultural variations in expression and responses to the scale items. We also aimed to identify
items that functioned poorly within the scale across nations. Importantly, establishing a strong G
factor across the national samples would indicate unidimensionality. This would allow us to test

the GAI for measurement invariance across the national samples included.

Method

Sample

One large dataset was constructed by merging 10 different GAI samples shared by the coauthors.
The national datasets provided were collected from previous published studies; see Table 1 for
simple descriptive study details and references to the original studies. We included only adults
aged 65 years or older in the analysis, as this age is typically used as indexing the beginning of
older adulthood. The grand N overall is 3,731. Age ranged from 65 to 98 across the samples
(grand M=74.0, SD=6.57) with the proportion of males ranging from 0.27 to 0.45. Also, see

http://gai.net.au/ for further information about the GAL.

Regarding translation, all non-english speaking countires applied the standard formal

forward-backward translation procedure for translating instruments (World Health Organization,
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2016). In addition, the Portuguese, Singapore, Spanish and Thai GAI versions were translated

and adapted in collaboration with the original scale creators.

Reportedly, the items referring to somatic sensations, e.g. items 7 (“I often feel like | have
butterflies in my stomach”), item 12 (“l can get an upset stomach due to my worrying”) and item
18 (“I sometimes feel a great knot in my stomach”), which also are idiomatic expressions, were
somewhat difficult to translate into Norwegian, Portuguese and Spanish (Marquez-Gonzalez,
Losada, Fernandez-Fernandez, & Pachana, 2012; Molde et al., 2017; Ribeiro, Paul, Simdes &
Firmino, 2011). Notably, the reference to butterflies in item 7 is not common in Spain, hence in
the Spanish GAI version, a similar item expression is used referring to ants (“A menudo siento
hormigueo en mi estomago”). See the original studies for further information regarding the

translation processes.

Regarding cultural identity and preferred language of the participants, the data reported
indicate that the majority of the participants speak, read and write the main language of the
respective country. For example, in the Spanish sample, all participants are native Spanish
citizens (Europeans), while in the Canadian sample, the participants at least could read and write
French. For the Singapore sample, the majority of the particpants were ethnic Chinese (> 90 %,
preferring one of three different Chinese dialects - Mandarin, Hokkien & Cantonese). The
majority of the US sample is Caucasian (80-90 %), while for the Dutch sample, more than 95%
of the sample is Caucasian, and native speakers of Dutch. The majority of the Norwegian

participants were also Caucasian, speaking native Norwegian. For all details, see Table 1.

Ethical consideration
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The Regional Committees for Medical and Health Research Ethics, REK-Vest (2016/1015), in
Norway, approved the current study. All 10 datasets were collected with Human Ethics
Committee approvals in each country, and all dataset custodians agreed in writing to their

deidentified data being shared to construct the present large dataset.

Statistics

All the main analyses were conducted using the statistical software R (R Core Team, 2018). First,
a confirmatory bifactor model was run in order to evaluate if a (configural) unidimensional model
would fit the data across each individual national sample. Evaluating whether the GAI is
unidimensional or not, we checked three different criteria proposed by Rodriguez, Reise and
Haviland (2016a), using the omegaSem function of the psych package in R (Revelle et al, 2018).
The first criterion was the presence of a strong general G factor through the index “coefficient
omega hierarchical” (oH). oH estimates the proportion of variance in the total scores that can be
explained by a single general factor. The second criterion was the explained common variance
(ECV), defined as the ratio of explained variance by the G factor, divided by the variance
explained by both the general factor and the specific factors. A high ECV indicates a strong G
factor, even in the presence of multidimensionality. The third criterion applied for this purpose
was the “percentage of uncontaminated correlations” (PUC). The PUC values were calculated
using a Microsoft-excel based calculator (Hammer, 2016). As PUC values become larger, the
general factor in the bifactor model becomes more similar to the single dimension estimated in a
unidimensional model, especially when ECV is high. When PUC values are < 0.80, and general
ECV values are > 0.60 and oH > 0.70, this suggests that the presence of some

multidimensionality is not severe enough to disqualify the interpretation of the scale as primarily
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unidimensional (Reise, Scheines, Widaman, & Haviland, 2013). Similarly, when ECV is > 0.70
and PUC > 0.70, it is suggested that the relative bias is small, and the common variance should
be interpreted as indicative of an essentially unidimensional scale (Rodriguez et al., 2016b).
Thus, essential unidimensionality is stronger than primarily unidimensionality, due to the

prescence of some (non-severe) multidimensionality in the latter term.

In order to evaluate the “goodness” of individual GAI items, or items that can be selected
to create a more unidimensional scale, the ECV for each item across all nations was computed. I-
ECV is the percent of the item’s common variance that is attributed to the general factor (G). A

cut point of 0.80 is recommended for strong items (Rodriguez et al., 201a).

After evaluating the configural unidimensionality, multi-group confirmatory factor
analysis (MG-CFA) was applied. The MG-CFA rely on multivariate normal assumptions. Thus
we evaluated the normality assumptions, using skew and kurtosis of the GAI sumscore as
indicators. Values for skew and kurtosis between -2 and +2 are often considered acceptable in
order to infer normal distribution (George & Mallery, 2010). The MG-CFA analyses were
conducted using the lavaan package in R (Rosseel, 2011). MG-CFA is the de-facto standard to
investigate if scales are invariant across groups (Chen, 2008). The procedure for measurement
invariance testing consists of a series of repeated model comparisons in which a more restricted
model is compared to a less restricted model (Byrne & van de Vijver, 2010; Davidov, Meuleman,
Cieciuch, Schmidt & Billiet, 2014; Hirschfield & von Brachel, 2014; Pendergast, von der Embse,
Kilgus & Eklund, 2017; Putnick & Bornstein, 2016). The nested model comparisons enable tests

of configural, metric, and scalar equivalence.
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First, a baseline model is fitted where the loading pattern is similar across all groups but
all parameters are free, meaning that loadings, intercepts and variances are free to vary.
Configural invariance, the weakest level of invariance, requires that the strucure of GAI is the
same across all countries. Thus, the fit of a model where items load on the same factor would
support configural invariance. The next level of invariance, metric invariance, is tested by
making the additional assumption that factor loadings are equal across countries. Metric
invariance means that every item of the GAI contributes to the latent construct to a similar degree
across all countries. This means that the intervals of the scale are equal across all countries, and
importantly, any difference or covariance within a country can be compared with differences and
covariances in other countries. The highest level of invariance, scalar invariance, adds the
assumption that not only factor loadings, but also item intercepts, are equal across the countries.
Strong, or scalar, invariance means that person with the same latent score would also have the
same expected item score. The implication of scalar invariance is that raw scores of the GAI, and
also the mean of the latent construct of the GAI can be compared across all countries. Thus, scale
invariance would allow researchers to make the assertion that anxiety scores in country A are
lower than in country B, based only on the observed sumscores. This is because the GAl in
country A would have the same psychometric properties as the GAI in country B. Thus, any

observed differences between the countries would not be due to instrument bias.

Notably, due to the categorical items within the GAI, weak and strong (metric) invariance
were tested in one single step in our analysis (Putnick & Bornstein, 2016). Finally, if the strong
invariance comparison tests holds, a strict (residual) invariance model is specified. In this model,

factor loadings, intercepts, and residual variances are constrained to be equal across all countries.
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This means that the sum of the specific variance and error variance is similar across all countries.

Again, this model is compared with the strong (scalar) invariance model.

If all the model comparisons hold, we may conclude that measurement invariance has
been established for the GAI, hence any observed mean differences can be attributed to real

differences in anxiety between the countries, and not attributed to instrument bias.

Evaluating the absolute model fit, we apply the Comparative Fit Index (CFl), the Root
Mean Square Error of Approximation (RMSEA) and the Standardized Root Mean-square
Residual (SRMR). The rule of thumb for absolute fit for CFI is that a model fit is considered
adequate if the CFI values are > 0.90, and acceptable if the CFI values are > 0.95. For RMSEA,
values < 0.08 represent reasonable fit, while values < 0.05 indicates good fit. SRMR values close

to 0.08 indicate acceptable fit (Putnick & Bornstein, 2016).

Most often a cutpoint of ACFI < 0.01 is chosen to decide whether a more constrained
model, e.g. the weak-invariance model, shows a substantial decrease in model fit compared to a
less constrained model, e.g. the baseline model. For ARMSEA, a cutpoint of 0.015 is
recommended. For ASRMR, 0.03 and 0.15 are recommended for weak, and strong and/or
residual, respectively. Furthermore, in samples with groups of 10 or more countries, a ACFI of
0.02 and RMSEA of 0.03 are considered appropriate for testing metric invariance, while using

the ACFI <0.01 and RMSEA < 0.01 for scalar invariance tests (Putnick & Bornstein, 2016).

Results

Table 2 displays results from the bifactor analysis. As seen from the table, the index “coefficient

omega hierarchical” (oH) is strong in all countries, ranging from 0.71 (Singapore) to 0.92
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(Thailand). The explained common variance (ECV) ranges from 0.62 (Singapore) to 0.85
(Thailand), although most ECV values are above 0.70. The “percentage of uncontaminated
correlations”, or PUC values ranges from 0.38 (Singapore) to 0.80 (Canada). Overall, the results
provide an empirical base to support the prescence of a strong G factor across all countries. The
general and specific factor structure for each nation is available as tables in the supplementary
material. 7 countries had three specific, but weak factors in addition to the strong G factor.
Portugal and Singapore had two specific factors, while Canada had four specific but weak
factors. As expected, for different nations, the items loaded on different subfactors with different
factor loadings. Notably, no common subfactors across the countires appeard. Still, the individual
items 7, 12 and 18 seemd to cluster themselves together within a subfactor across 9 of 10
samples, but, and importantly, no configural identity appears to exist for the specific subfactors

across the nations.

See Table 3 for the i-ECV values of all individual items across each nation. For Norway,
Portugal and Spain, the items 7,12, and 18, which reportedly were difficult to translate, had the
lowest i-ECV ranked values within these countries. As such, there is some pattern that indicate
that these three specific items within most countries have i-ECV values among the lower overall
ranked items. Otherwise, there seems to be no pattern across the samples. Also, and notably,
item 11 (“My own thoughts make me anxious”) was the sole item that passed the 0.80 criterion

across every nation.

The results of skew and kurtosis evaluation were within the normal range for all countries

except Singapore (skew=2.68, kurtosis=7.53). In order to evaluate the influence of this non-
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normality for one specific sample, we ran two MG-CFA models, one with all countries included,

and one with Singapore left out.

For the results of the multigroup confirmatory factor analysis (MG-CFA), see Table 4 and
5. In the analysis using all countires, all model CFI values are above 0.992 and all the RMSEA
values vary between 0.044 and 0.054. Thus, the absolute CFI and RMSEA values indicate
acceptable and reasonable fit, respectively. The SRMR values indicate values close to acceptable
fit for the configural model (0.084), but not for the strong and strict models (0.088). Thus, for two
of three fit indices, the absolute model fit was acceptable or reasonable for all models. Regarding
the results from the model comparison tests, all steps and models passed the ACFI criterion <

0.01. For ARMSEA, all model comparisons passed the cutpoint of 0.01, also.

For the models leaving Singapore out, all model CFI values are above 0.993 and all the
RMSEA values vary between 0.046 and 0.055. The SRMR vales vary between 0.74 and 0,75.
Thus, the absolute CFI, SRMR and RMSEA values indicate acceptable and reasonable fit, for all
models respectively. Regarding the results from the model comparison tests, all steps and models
passed the ACFI criterion < 0.01. For ARMSEA, all model comparisons passed the cutpoint of
0.01. Also, using ASRMR of 0.15, all model comparisons passed the cutpoint. Thus, for all three

fit indices, both the absolue and the relative model fit were acceptable or reasonable.

Thus, overall, for at least 9 of 10 countries, it seems that we may conclude that any

differences in anxiety as measured by the GAI are not attributable to instrument bias.

Discussion
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Our first aim was to evaluate the dimensionality of the GAI across the nations using bifactor
analysis. The results support the presence of a strong G factor across nations and samples. That
means that the majority of the variance in the factor structure is explained by a common or
general factor — Anxiety. These results are in line with and extend the findings reported by Molde
et al (2017). The scoring of the GAI may thus be based on a sum of all items across the scale.
Importantly, the bifactor analyses shows that each language included in our study may base its

scoring on a total sumscore, because bifactor models were run independently for each sample.

Still, the GALI is a mixture of items that cover different dimensions of anxiety, eg.
cognitive and somatic expressions, in a different degree. However, and as expected, the different
subfactors across different nations varied, with most items, loading on different subfactors, with
different factor loadings. We noticed, howewer, that the individual items 7, 12 and 18 seemd to
cluster themselves together within some form of a subfactor across 9 0f 10 samples. But, and
most important, no configural identity appears to exist overall for the weak subfactors across the

nations.

Regarding the items 7, 12 and 18, the content of seems to cover somatic sensations, or a
somatic factor. However, items 7 and 12 are, as said earlier, also idiomatic expressions, which
have varying degrees of difficulty being translated (and often similar idiomatic expressions are

used instead of a direct translation). This could also be a contributing factor here.

Evaluating the “goodness” of individual GAI items, or items that can be selected to create
a more unidimensional scale, the three items — 7, 12 and 18 - seems to be “candidate” items
across the nations. That is, omitting these items would strengthen the G-factor and make the GAI

more unidimensional, in most samples. Notably, the Singapore version of the GAI would seem to
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benefit from this, having the lowest i-ECV values for these items. On the other hand, the results
overall (Omega H, ECV and PUC values) support the acceptability of using the scale with all
items, thus a revision in light of these results is not absolutely needed, nor recommended. Thus,
we do not recommend scoring and use of any subfactors, e.g. a somatic factor score, for the
national samples included in this study. Notably, omitting any items might change the content
validity, thus we discourage such an idea. One may speculate that the reason that these three
“somatic” items are candidate items is due to their content, as older adults commonly experience
somatic symptoms related to a chronic medical condition or illness, thus possibly confound the
reporting of anxiety symptoms on measures that covers multiple somatic items (Molde et al,
2017). Also, translation issues may play a part, as already mentioned. Thus, refinements in
translations of these items could be examined in countries where the items are not performing as

well.

Our final aim was to test for measurement invariance, to ascertain if differences in test
responses are due to pure chance rather than characteristics of the national groups. For nine of the
ten countries, the results strongly supported measurement invariance across the nations sampled.
When using all data, with Singapore included, results diverged, as the SRMR absolute fit value
indicated poor fit, other than at the configural level. However, the CFl and RMSE absolute and
relative fit indices indicated acceptable fit. The mixed results with the Singapore sample
included, could be due to non-normality of that specific sample, or also language and translation
of the GAL, as the participants in the Singapore sample speak three different Chinese dialects.
Hence, for the Singapore version of the GAI, we recommend a closer look at the translation, and

also a future reanalysis using a sample with normal distribution of the GAI score.

610z Aenuer g0 uo ou gin@apljow-ablay ‘uabiag | 18y8101|qIgsIalisioniun AQ 11 20825/2002q6/quotab/ce0L 0 L /1opAoeisge-ajoie-aoueape/ABojojuolaboosyoAsd/woo dno-ojwapeoe//:sdpy woly papeojumoq



17

To sum up, and still acknowledging some mixed findings for Singapore, the GAI passed
all the MG-CFA test steps, and thus any observed mean differences can be attributed to
differences in the underlying construct (self-reported late-life anxiety) between the nations tested.
From a research as well as from a clinical point of view, it means that a GAI score in one of the
countries in the current study is directly comparable to a GAI score in another of the countries
sampled. This however, only applies for the national samples included in this paper. The findings
can not be generalized to nations or language samples not tested within this comparison. Further
research could extend these findings using different national samples. Future studies could also
extend this research, testing the psychometric properties of the Geriatric Anxiety Inventory short
form (GAI-SF; Byrne & Pachana, 2011) across cultures and languages. Across samples one may
identify how the items cover the latent anxiety trait, as there is some indication that the item
overlap may be substantial (Molde et al., 2017). Evaluating the items’ discriminative threshold
for diagnostic anxiety categories, using cognitive diagnostic models, would further enhance the
possibility to evaluate each individual item, in this respect. Lastly, as there may be cultural
specific expression of anxiety, a network analysis of the GAI items across countries would allow
a comparison of the relationship and centrality of different anxiety symptoms, across cultures and

samples.

Strengths and limitations

One caveat of this study is the use of collapsed data. The US sample was created by collapsing
two independent samples, in order to have a sufficient sample size for the USA dataset. The same
was true for the Brazilian sample, which, in addition, also had a small N. However, running the

MG-CFA models without the Brazilian data did not change the results in any way. Thus, any
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issues due to small sample size and power seems not to have affected the results. The MG-CFA
procedure is regarded as the most rigorous testing approach when testing for measurement
invariance. That our second model was supported and passed all test criteria is a strength, given
that even trivial or slight deviation in the parameters would have resulted in lack of invariance.
Thus, our results give us confidence that the GAI has measurement invariance across the
countries tested. That said, a complex latent trait as “Anxiety” would also be likely to have much
local variation in expression. Thus, it might be that the GAI is measuring some common
component of anxiety, but still missing important cultural variation, not covered by the items
within the scale. However, a potential limitation is that we have no evidence that the samples are

“truly” representative of each nation.

Conclusion

The results seem to confirm and support unidimensionality in a bifactor model of the GAI across
all national samples tested, due to the presence of a strong unifying G-factor, relative to the
multidimensional specific factors. The scoring of the GAI may thus be based on using a sum
score of all items across the scale. Furthermore, for the majority of the items, there appears to be
no specific configural subfactor structure across the nations. The three items 7, 12 and 18,
however, seems to belong to a specific subfactor in nine of the ten samples. The content of these
three items seems to cover somatic sensations, or a somatic factor. Thus, omitting item 7, 12, and
18 from the scale would enhance the unidimensionality of the GAI, if wished for, but is not
necessary given the data at hand. Notably, omitting any items might change the content validity,

thus we discourage any such practice. Importantly, the results imply that a GAI score in one of
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the countries tested would be directly comparable to a GAI score in one of the other countries

tested, with Singapore as an exception.
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Country Authors Sample N Mean SD Language /
variables o
ethnicity
Australia Byrne (2014) Age 78.5 6.29 Original language
93.5% of the
Male 0.45*  0.50
participants had
GAlscore 192 24 2.82 English as their
primary language
84.9 % were born in
Australia
Brazil Massena et al. Age 72.2 5.18 All participants
(2016) & data from speech Portugese as
Male 0.45*  0.50
an ongoing study their main / first
GAlscore 119  4.22 3.0
language
Canada Champagne et al Age 74.6 6.64 French
(French- (2016).
Canadian)
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Male

GAlI score

The Voshaar et al. Age
Netherlands (submitted)

Male

GAI score

Norway Molde et al. 2017 Age

Male

GAI score

Portugal Ribeiro et al. (2011) Age

Male

GA\I score

0.27°

300 22

74.4

0.39°

785 5.65

76.4

0.32°

512 441

74.2

0.39°

204 554

0.44

6.13

0.49

3.0

7.17

0.47

3.31

6.13

0.49

3.71

27

All native Dutch

speakers

95-100 % caucasian

Norwegian

Almost all
participsants were
Caucasian, with
Norwegian as

primary language

All participants had
Portugese as their

main language
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Singapore

Spain

Thailand

Feng (2015) &

Byrne et al. (2016)

Marquez-Gonzalez

et al. (2012)

Pisitsungkagarn et

al (2016)

Age

Male

GA\I score

Age

Male

GAI score

Age

70.8

0.33°

611 0.72

73.7

0.29°

436 4.33

71.7

5.0

0.47

1.54

5.98

0.45

3.1

6.24

28

Chinese languge
(Mandarin,
Hokkien and

Cantonese®)

> 90 % ethnic
Chinese

> Less than 10
% English

speaking

Spanish

Spanish citizens

(Caucasian)

Thai / Thai citizens
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USA

29
Male 0.37° 0.47
GAlscore 275  3.80 3.77
Diefenbach et al. Age 74.6 6.65 Original language
(2009; 2014) +
unpublished data &
- [0)
Gould, Segal, > 80-90%
Caucasian,

Yochim, Pachana,
Byrne, &
Beaudreau (2014)

Male 0.372 0.49

GAlscore 235 2.22 2.80

®Proportion of males; ° a form of Chinese spoken by over 54 million people, mainly in

southeast China (including Hong Kong)
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Table 3. The i-ECV values of all individual items across each nation

Country

Australia Brazil Canada The Norway Portugal Singapore Spain Thailand USA

Netherl.

GAl i-ECV i i-ECV -ECV i-ECV i-ECV -ECV i~  i-ECV -

item ECV ECV ECV
1 0.97 089 0.99 0.83 1.00 0.96 0.87 059 0.78 1.00
2 1.00 095 0.72 1.00 0.68 0.92 0.69 0.96 0.65 0.84
3 0.78 1.00 0.89 0.97 0.78 0.83 0.74 098 094 0.70
4 0.83 0.98 0.99 0.92 0.91 0.90 0.88 0.80 0.92 0.73
5 0.35 086 0.71 0.70 0.83 0.97 0.38 0.62 0.93 0.71
6 0.99 0.55 0.97 0.93 0.65 0.96 0.89 090 0.59 0.99
7 0.38 047 0.98 0.54 0.39 0.60 0.16 0.50 0.83 0.42
8 0.85 0.96 0.68 0.96 0.95 0.75 0.97 0.79 1.00 0.97
9 1.00 0.79 0.77 1.00 0.72 0.88 0.99 093 0.97 0.96
10 0.56 0.96 0.55 0.22 0.81 0.72 1.00 045 0.98 0.91
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Table 4. Multiple-Group confirmatory factor analysis (MG-CFA) — all countries

Model RMSEA SRMR CFlI ACFI Desicion
Configural 0.044 0.084 0.995 - Accept
Strong 0.054 0.088 0.992 0.003 Accept
Strict 0.054 0.088 0.992 0.000 Accept
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Table 5. Multiple-Group confirmatory factor analysis (MG-CFA) — without Singapore

Model RMSEA SRMR CFlI ACFI Decision
Configural 0.046 0.074 0.995 - Accept
Strong 0.055 0.075 0.993 0.002 Accept
Strict 0.055 0.075 0.993 0.000 Accept
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