
https://doi.org/10.1177/10731911211021494

Assessment
﻿1–15
© The Author(s) 2021
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/10731911211021494
journals.sagepub.com/home/asm

Article

The tripartite model of subjective well-being (SWB; Diener, 
1984; Diener et  al., 1999) is one of the most extensively 
studied models in the field of well-being (Diener et  al., 
2018). According to this model, SWB includes three dis-
tinct components: life satisfaction, positive affect, and neg-
ative affect. To date, a number of scales have been developed 
to measure SWB (Cooke et al., 2016; Linton et al., 2016). 
The most frequently used scale for the assessment of life 
satisfaction is the Satisfaction with Life Scale (Diener et al., 
1985), whereas two of the most widely used scales for the 
assessment of affective component of SWB are the Positive 
and Negative Affect Schedule (PANAS; Watson et  al., 
1988), and the more recently developed Scale of Positive 
and Negative Experience (SPANE; Diener et  al., 2010). 
Although the vast majority of SWB studies focus on sam-
ples drawn from a single country, cross-national and cross-
cultural studies on levels and determinants of well-being, as 
well as on the performance of SWB scales across different 
cultural contexts have gained increasing popularity over the 
past few decades. The cross-cultural measurement invari-
ance of the Satisfaction with Life Scale has been exten-
sively evaluated in cross-national studies (Jang et al., 2017; 
Jovanović & Brdar, 2018). A cross-culturally validated 

version of the PANAS has also been developed, the 
International Positive and Negative Affect Schedule Short-
form (Thompson, 2007). In contrast, the cross-cultural con-
sistency of the SPANE has not been previously investigated. 
Therefore, the present study aims to fill this gap in the 
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Abstract
The Scale of Positive and Negative Experience (SPANE) is widely used to measure emotional experiences, but not much is 
known about its cross-cultural utility. The present study evaluated the measurement invariance of the SPANE across adult 
samples (N = 12,635; age range = 18-85 years; 58.2% female) from 13 countries (China, Colombia, Germany, Greece, 
India, Italy, Japan, Poland, Portugal, Serbia, Spain, Turkey, and the United States). Configural and partial scalar invariance 
of the SPANE were supported. Three items capturing specific negative emotions (sad, afraid, and angry) were found to 
be culturally noninvariant. Our findings suggest that the SPANE’s positive emotion terms and general negative emotion 
terms (e.g., negative and unpleasant) might be more suitable for cross-cultural studies on emotions and well-being, whereas 
caution is needed when comparing countries using the SPANE’s specific negative emotion items.
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literature by examining the measurement invariance of the 
SPANE across different cultural contexts. As argued by 
Cieciuch et al. (2019):

Before any cross-national comparisons are conducted, it is 
necessary to ensure that the same latent variables are measured 
in different countries, that respondents understand the items in 
a similar manner, and that they use the response scales in the 
same way. (p. 159)

In other words, to allow for a meaningful comparison in 
cross-national research, a scale needs to show evidence of 
measurement invariance (i.e., it needs to measure the same 
construct in the same way across groups, and its items need 
to have the same, or a highly similar, meaning across differ-
ent groups). If the scale items are noninvariant, then the 
results of cross-country comparisons might be compromised, 
inaccurate, and misleading (Putnick & Bornstein, 2016).

Overview of the SPANE

The SPANE includes 12 items aimed to measure the fre-
quency of positive (SPANE-P subscale) and negative 
(SPANE-N subscale) emotions, and it covers both general 
feelings (positive, good, pleasant, negative, bad, unpleasant) 
and specific emotions (happy, joyful, contented, sad, afraid, 
angry). As argued by the developers of the SPANE (Diener 
et al., 2010), the scale was developed to improve on existing 
measures of feelings and to overcome some of the well-known 
limitations and shortcomings of the PANAS. More specifi-
cally, the authors emphasize the following advantages of the 
SPANE: (1) the scale assesses a range of positive and negative 
feelings, because it covers both specific emotions and general 
feelings; (2) it covers a full range of arousal levels, in contrast 
to the PANAS, which covers predominantly high-arousal 
emotions; and (3) the items are framed in terms of the fre-
quency of emotions and feelings (i.e., the amount of time the 
individual experiences each feeling and emotion), instead of 
intensity, which has weaker associations with other measures 
of well-being. In line with these advantages, the SPANE may 
be more appropriate for use across different cultural contexts, 
because it “can better reflect the full set of feelings felt by 
individuals around the globe” (Diener et  al., 2010, p. 145). 
Although the expectation of cross-cultural consistency has 
been clearly voiced by the original authors—“the scale should 
perform well across societies” (Diener et al., 2010, p. 153)—
no study to date has examined whether the SPANE operates 
similarly across various national samples.

The SPANE has gained increasing popularity in the field 
of well-being in the past decade and it has been used in 
hundreds of studies in at least 20 countries worldwide 
(Busseri, 2018). Moreover, it has been validated in more 
than a dozen countries, across different cultural contexts, 
such as China (F. Li et al., 2013), Germany (Rahm et al., 
2017), Italy (Giuntoli et  al., 2017), Japan (Sumi, 2014), 

Serbia (Jovanović et al., 2020), and South Africa (du Plessis 
& Guse, 2017). The correlated two-factor model of the 
SPANE has been largely supported in these studies, with 
strong correlations (typically above −.50) observed between 
the two factors (i.e., SPANE-P and SPANE-N). In addition, 
studies examining the psychometric properties of the 
SPANE provide evidence supporting the internal consis-
tency of the SPANE-P and SPANE-N components (e.g., 
Daniel-González et al., 2020; Silva & Caetano, 2013), con-
vergent validity (e.g., Kyriazos et  al., 2018; Rahm et  al., 
2017), and measurement invariance across gender and age 
(e.g., Jovanović et al., 2020; Martin-Krumm et al., 2018).

However, despite promising psychometric properties 
found in both Western and non-Western societies, prior 
research has not yet investigated the cross-national consis-
tency of the SPANE. As such, the cross-national invariance 
properties of the SPANE are still unknown. With the 
increasing popularity of cross-cultural studies on well-
being, there is a clear need to evaluate which scales can be 
validly used to investigate levels, determinants, and out-
comes of affective well-being across different countries.

The Present Study

The present study investigated the measurement invariance of 
the SPANE across 13 countries: China, Colombia, Germany, 
Greece, India, Italy, Japan, Poland, Portugal, Serbia, Spain, 
Turkey, and the United States, spanning four continents: Asia, 
Europe, North America, and South America. As shown in 
Table 1, these countries vary greatly across Hofstede’s cul-
tural dimensions (for details, see Hofstede et al., 2010), global 
indices of prosperity (Legatum Institute, 2020) and develop-
ment (United Nations Development Programme, 2020), as 
well as on levels of happiness (Helliwell et  al., 2020). For 
example, we included countries that can be considered highly 
collectivistic (e.g., China, Colombia, Serbia) or highly indi-
vidualistic (e.g., Germany, the United States), countries that 
rank very high (e.g., Germany) or low (e.g., India) on mea-
sures of prosperity and development, and countries that differ 
considerably in average happiness (e.g., Germany ranked 17 
and India ranked 144) over the past few years.

Furthermore, we included countries that differ in cultural 
construal of emotions and well-being. For example, indi-
viduals in East Asian and collectivist countries hold dialec-
tical concepts of emotions, characterized by a balance 
between positive and negative emotions that are considered 
in the Western and individualistic societies to be opposites 
(Mitamura et al., 2014; Miyamoto & Ryff, 2011). These dif-
ferences in cultural scripts are supported by findings show-
ing that correlations between positive and negative 
emotional experiences are weaker among individuals from 
interdependent countries (e.g., India, Japan, and Russia) 
than among individuals from independent countries (e.g., 
Germany, UK, and the USA), with the former also 
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exhibiting a greater tendency to experience positive and 
negative emotions simultaneously (Grossmann et al., 2016). 
In addition, countries included in the present study differ in 
conceptualizations of happiness as portrayed in dictionary 
definitions of happiness (Oishi et al., 2013). For example, 
whereas German, Italian, Japanese, Portuguese, and Turkish 
definitions of happiness include luck and fortune (i.e., 
favorable external circumstances), these features are absent 
from definitions in the United States, Spain, and India, 
which center on positive inner states (Oishi et  al., 2013). 
Differences in the conceptualizations, cultural scripts, and 
norms of positive and negative emotional experience and 
well-being across countries call for research that would 
carefully examine the cross-cultural consistency of the 
SPANE and evaluate whether cross-country comparisons 
based on this scale are justified. Thus, the main goal of the 
present study was to investigate whether the scale operates 
similarly across different languages and cultural contexts, 
and enables meaningful cross-country comparison of posi-
tive and negative emotional experiences, by evaluating the 
measurement invariance of the SPANE across 13 countries. 
We believe that the inclusion of both Western and non-
Western countries, which vary in cultural values and con-
strual of emotions, enables a robust test of the cross-national 
measurement invariance of the SPANE.

Method

Sample and Procedure

The present study used adult samples (age range 18-85 
years; 58.2% female) from 13 countries. Sample sizes 

ranged from 546 (India) to 2,264 (Greece), and the total 
sample size is 12,635. Demographic characteristics for each 
country are shown in Table 2. A detailed description of the 
sample and procedure for each country is given below.

Chinese Sample.  The Chinese sample consisted of 995 par-
ticipants (54.5% female), with a mean age of 40.04 years 
(SD = 16.67; age range = 18-85 years). The majority of the 
participants were married (59.0%; 39.3% single; 0.3% 
divorced; 0.9% widowed; 0.5% did not answer), were 
employed (65.4%; 4.7% unemployed; 10.6% retired; 12.5% 
student; 6.7% homemaker; 0.1% did not answer), and had 
secondary level education (45.2%; 41.0% tertiary level edu-
cation; 10.9% primary level education; 2.7% did not com-
plete primary level education; 0.2% did not answer). The 
data were collected in 2014 by phone. The telephone num-
ber was randomly drawn from the local telephone directory, 
and eligible participants were selected based on the last 
birthday rule. Verbal consent was obtained from all partici-
pants, and participants did not receive any compensation for 
their participation. The data from the Chinese sample has 
been used in another study (Tong & Wang, 2017).

Colombian Sample.  The Colombian sample was composed of 
1,240 participants (64.4% female), with a mean age of 25.63 
years (SD = 8.63; age range 18-67 years). With regard to 
education, 42.6% had completed at least college/university 
education, 41.4% had completed high school level, and 
15.9% had finished compulsory secondary studies or had 
only primary studies. Regarding marital status, 75.5% were 
single, 22.0% were married or cohabiting, and 2.5% were 
divorced or widowed. Regarding working status, 43.8% were 

Table 1.  Cultural Dimension Scores, Prosperity, and Well-Being Rankings for 13 Countries.

Country

Hofstede’s cultural dimensionsa Prosperity and well-being ranking

Power 
Distance Individualism Masculinity

Uncertainty 
Avoidance

Long-Term 
Orientation Indulgence

LPI rankb 
2020

HDI rankc 
2019

WHR rankd 
2017-2019

China 80 20 66 30 87 24 54 85 94
Colombia 67 13 64 80 13 83 74 83 44
Germany 35 67 66 65 83 40 8 6 17
Greece 60 35 57 100 45 50 41 32 77
India 77 48 56 40 51 26 101 131 144
Italy 50 76 70 75 61 30 31 29 30
Japan 54 46 95 92 88 42 19 19 62
Poland 68 60 64 93 38 29 36 35 43
Portugal 63 27 31 99 28 33 27 38 59
Serbia 86 25 43 92 52 28 52 64 64
Spain 57 51 42 86 48 44 24 25 28
Turkey 66 37 45 85 46 49 94 54 93
United States 40 91 62 46 26 68 18 17 18

Note. LPI = Legatum Prosperity Index; HDI = Human Development Index; WHR = World Happiness Report. aValues were retrieved from https://
www.hofstede-insights.com/product/compare-countries. Scores on each dimension range from 0 to 100. bRanks range from 1 to 167. cRanks range 
from 1 to 189. dRanks range from 1 to 156.

https://www.hofstede-insights.com/product/compare-countries
https://www.hofstede-insights.com/product/compare-countries
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students only, 26.2% were students and had sporadic or part-
time jobs, 23.6% were employed or self-employed, 5.0% 
were unemployed, 1.0% were inactive, and 0.4% were 
retired. Participants were recruited during 2019-2020 (the 
data collection was completed at the beginning of March 
2020, before the outbreak of the COVID-19 pandemic in 
Colombia) by different means (email, social networks, and 
direct solicitation). Data were collected online with LimeSur-
vey, an open-source survey tool. Participants were included if 
they identified themselves as Colombians in the survey and if 
they were at least 18 years of age. Participants were presented 
with an explanation of the study and then provided informed 
consent prior to completing the survey. The study was 
approved by the Ethics Committee of the Cooperative Uni-
versity of Colombia, which guarantees that data collection 
complied with the Colombian Law of Data, ensuring confi-
dentiality and anonymity. The participants did not receive 
any compensation for participating in the study. The data 
from the Colombian sample were used in previously pub-
lished studies (Martín-Carbonell et al., 2021; Martín-Car-
bonell et al., in press).

German Sample.  The German sample consisted of 902 par-
ticipants (77.4% female), with a mean age of 25.60 years 
(SD = 7.11; age range = 18-80 years). The majority of the 
participants were not married (89.3%; 8.1% married; 1.5% 
divorced; 1.1% separated; 0% widowed), were in a roman-
tic relationship (61.3%; 38.7% not in a romantic relation-
ship), were students (69.4%; 19.4% employed, 3.0% 
self-employed; 1.9% unemployed; 6.3% other), and indi-
cated having a general higher education entrance qualifica-
tion (German Abitur; 86.0%; 4.6% secondary level 
education; 5.3% technical secondary school; 1.3% still in 
school; 2.8% other). The German data originated from three 
different studies. One data set (54.0%) was derived from the 
baseline assessment of an experience sampling study that 

was collected in 2018. Participants could receive up to €20 
as compensation for participation. Parts of the data have 
already been analyzed (Krasko et al., 2020). Another data 
set (14.1%) was derived from the baseline assessment of 
another experience sampling study that was collected in 
2019 (Krasko et al., 2019). To date, these data have only 
been analyzed for two master theses. Data from both expe-
rience sampling studies were collected using the mobile 
phone application ExpiWell. The third data set (31.9%) was 
derived from an online survey using Qualtrics and was col-
lected in 2017. Parts of the data have already been analyzed 
(Krasko et al., 2021). For all aforementioned studies, par-
ticipants were recruited using different online (e.g., Face-
book groups) and offline (e.g., flyers in supermarkets) 
sources. Informed consent was obtained from all partici-
pants included in the studies. For compensation, partici-
pants could participate in lotteries of different vouchers in 
all studies mentioned above. Student participants could 
receive course credits (instead of financial compensation 
when this applied).

Greek Sample.  The Greek sample involved 2,264 partici-
pants (63.3% female) with a mean age of 35.61 years (SD = 
12.32, age range = 18-69 years). The majority of the par-
ticipants were single (51.1%; 41.1% married/living 
together; 7.8% divorced). Most participants were employed 
(40.5%; 36.9% housekeepers; 16.4% retired; 2.4% unem-
ployed; 3.8% other) with a tertiary level education (73.8%; 
25.6% secondary level education; 0.6% primary level edu-
cation). The questionnaire was administered online, and 
informed consent was obtained. Data were collected with 
the network sampling method. Specifically, each psychol-
ogy student voluntarily recruited at least 15 adult (nonstu-
dent) participants from their social environment during 
2017-2018, and received extra course credit. Recruitment 
rules allowed students to recruit participants from their 

Table 2.  Demographic Characteristics of the Sample by Country.

Country
Language 

used
Administration 

mode Sample size % Female Age range Mean age (SD)

China Chinese Telephone 995 54.5 18-85 40.04 (16.67)
Colombia Spanish Online 1,240 64.4 18-67 25.63 (8.63)
Germany German Online 902 77.4 18-80 25.60 (7.11)
Greece Greek Online 2,264 63.3 18-69 35.61 (12.32)
India Hindi Paper-and-pencil 546 39.4 18-59 28.43 (7.51)
Italy Italian Online 706 72.8 18-76 30.85 (10.36)
Japan Japanese Paper-and-pencil 749 49.0 20-68 42.20 (12.48)
Poland Polish Online 1,054 52.4 18-83 44.16 (15.26)
Portugal Portuguese Online 741 48.7 25-52 37.23 (7.43)
Serbia Serbian Online 1,214 54.9 20-82 43.41 (11.42)
Spain Spanish Online 981 69.0 18-71 28.40 (11.47)
Turkey Turkish Online 642 53.6 18-63 31.15 (13.43)
United States English Online 601 38.6 19-72 35.44 (9.84)
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social environment, without taking the questionnaire 
themselves. The data from the Greek sample were used in a 
previous study (Kyriazos et al., 2018).

Indian Sample.  The Indian sample consisted of 546 par-
ticipants (39.4% female), with a mean age of 28.43 years 
(SD = 7.51; age range = 18-59 years). The majority of 
the participants were married (48.5%; 43.2% single; 0.5% 
divorced; 0.2% widowed; 7.5% did not answer), employed 
(64.1%; 23.5% student, 0.4% unemployed; 4.5% home-
makers; 7.5% did not answer), and had tertiary level edu-
cation (84.0%; 13.4% secondary level education; 2.2% 
primary level education; 0.4% did not complete any edu-
cation). A data booklet comprising the paper-and-pencil 
version of a number of psychological measures, including 
the SPANE, along with a demographic information sheet 
and informed consent form, were distributed to a conve-
nience sample of Indians between 2013 and 2014. 
Informed consent was obtained from all the participants, 
and they did not receive any compensation for their 
research participation. The data were used in a previous 
study in which the SPANE was used as a validation mea-
sure for assessing the concurrent validity of some newly 
developed well-being measures in the Indian context 
(Singh et al., 2016).

Italian Sample.  The Italian sample consisted of 706 participants 
(72.8% female), with a mean age of 30.85 years (SD = 10.36; 
age range = 18-76 years). The sample included 39.9% unem-
ployed participants; 30.6% were employed, and 23.8% were 
students (5.7% reported “other”). Participants were recruited 
online via social networking websites and through email 
requests in 2016. All participants were informed through writ-
ten instructions about the anonymity and confidentiality of their 
data; participants did not receive any compensation for partici-
pating in the study. The data from the Italian sample were used 
in a previous study (Giuntoli et al., 2017).

Japanese Sample.  The Japanese sample consisted of 749 
participants (49.0% female), with a mean age of 42.20 years 
(SD = 12.48; age range = 20-68 years). They were 
employed in a variety of occupations, which mainly 
included clerical (39.8%), factory (30.3%), and sales work 
(9.3%). Most of the participants (92.7%) worked in urban 
areas in Japan. The data were collected from a nonrandom 
sample of Japanese adults attending several workshops or 
lecture meetings (who completed the questionnaire at the 
workshop or lecture meeting) and their coworkers who 
completed the questionnaire in their offices from 2014 to 
2018. The questionnaire was administered in paper-and-
pencil format. The participants voluntarily participated in 
the study without compensation and provided informed 
consent. The data from this sample were not used in previ-
ously published studies.

Polish Sample.  The Polish (representative) sample consisted 
of 1,054 participants (52.4% female), with a mean age of 
44.16 years (SD = 15.26; age range = 18-83 years). The 
highest number of the participants had secondary level edu-
cation (48.2%; 40.5% tertiary level education; 1.8% pri-
mary level education; 9.5% vocational education). The 
questionnaire was administered online and the data were 
collected by the ARIADNA research company from prereg-
istered users of an online research panel. Informed consent 
was obtained from all participants included in the study; 
participants received compensation for participating in the 
study in the form of loyalty points (that can be later 
exchanged for rewards, like cups, books, or tickets). The 
data regarding SPANE from the Polish sample were not 
used in previous studies.

Portuguese Sample.  The Portuguese sample included 741 
participants (48.7% female), with a mean age of 37.23 years 
(SD = 7.43; age range = 25-52 years). The majority of the 
participants were married (49.5%; 36.2% single; 5.8% in a 
romantic relationship; 8.5% divorced or widowed). A large 
proportion of the participants were full-time employed 
(82.2%), 6.3% were part-time employed, and 11.5% 
reported an “other” work-related situation. Similar propor-
tions of participants reported completed secondary educa-
tion (42.0%) or holding a university degree (41.9%), 
followed by smaller rates of individuals with less than the 
secondary level education (10.8%) or a master’s degree 
(5.3%). The questionnaire was administered online, and the 
data were collected using a snowball sampling technique 
between 2011 and 2012. Informed consent was obtained 
from all participants included, and they did not receive any 
compensation for participating in the study. The data from 
the Portuguese sample were used in a previous study (Silva 
& Caetano, 2013).

Serbian Sample.  The Serbian sample consisted of 1,214 par-
ticipants (54.9% female), with a mean age of 43.41 years (SD 
= 11.42; age range = 20-82 years). The majority of the par-
ticipants were married (63.8%; 15.7% single; 11.4% in a 
romantic relationship; 5.1% divorced; 3.7% widowed; 0.3% 
did not answer), were employed (77.2%; 12.4% unemployed; 
9.1% retired; 1.3% did not answer), and had tertiary level 
education (53.1%; 44.8% secondary level education; 1.8% 
primary level education; 0.3% did not answer). The question-
naire was administered online, and the data were collected 
using a snowball sampling technique during 2018 and 2019. 
Informed consent was obtained from all participants included 
in the study, and the participants did not receive any compen-
sation for participating in the study. The data from the Ser-
bian sample were not used in previous studies.

Spanish Sample.  The Spanish sample was composed of 
981 participants (69.0% female), with a mean age of 
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28.40 years (SD = 11.47; age range = 18-71 years). The 
majority of the participants completed high school 
(55.2%) or college (41.0%; 3.8% did not complete high 
school) and were single (63.0%; 34.0% married or cohab-
iting; 3.0% divorced or widowed). Regarding working 
status, 41.7% were students only, 25.0% were students 
and had sporadic or part-time jobs, 27.4% were employed 
or self-employed, 3.7% were unemployed, 0.9% were 
inactive, and 1.2% were retired. Participants were 
recruited in 2018 via email and social networks including 
an explanation of the study and a link to LimeSurvey. 
They had to read and accept an online informed consent 
before entering the study. Participants were included if 
they identified themselves as Spaniards in the survey and 
if they were at least 18 years of age. The study was con-
ducted in compliance with Spanish legislation (Ley 
Orgánica 3/2018, December 5) and the code of ethics for 
research involving human subjects, as outlined by the 
Universitat de València Human Research Ethics Commit-
tee. The participants did not receive any compensation for 
participating in the study. The data from the Spanish sam-
ple have been used in a previous study on the psychomet-
ric properties of the SPANE (Espejo et al., 2020).

Turkish Sample.  The Turkish sample included 642 partici-
pants (53.6% female), with a mean age of 31.15 years (SD 
= 13.43; age range = 18-63 years). The questionnaire was 
administered online, and the data were collected using con-
venience sampling during 2018 and 2020 (during February 
2020, before the outbreak of the COVID-19 pandemic in 
Turkey). Informed consent was obtained from all partici-
pants included in the study, and the participants did not 
receive any compensation for participating. A part of the 
data from the Turkish sample (n = 256) was reported in  
Yildirim (2019), while the remaining part was not used in 
previous studies.

U.S. Sample.  The U.S. sample consisted of 601 participants 
(38.6% female), with a mean age of 35.44 (SD = 9.84; age 
range = 19-72 years). The majority of the participants were 
never married (48.9%; 42.4% married; 7.5% divorced; 
0.8% separated; 0.3% widowed) and had at least some ter-
tiary level education (87.1%; 12.9% secondary education). 
All participants were employed (88.4% full-time). Partici-
pants were recruited via Amazon Mechanical Turk (MTurk), 
and the questionnaire was completed online using Qualtrics 
in June 2019. Only high reputation workers (i.e., those with 
at least 95% of their past tasks approved on MTurk) were 
allowed to participate in order to maximize data quality 
(Peer et al., 2014). Seven hundred twenty-two individuals 
attempted to participate, but 121 participants (16.8%) did 
not meet inclusion criteria (living in the United States, Eng-
lish-speaking, and currently employed outside of MTurk) or 

failed at least 3/5 attention checks. Informed consent was 
obtained from all participants included in the study. Partici-
pants were compensated US$3 for completing the survey. 
The data from the U.S. sample were used as part of the 
author’s doctoral dissertation (Rice, 2020a).

Measures

SPANE (Diener et al., 2010) consists of 12 items. Items are 
rated on a 5-point scale ranging from 1 (very rarely or 
never) to 5 (very often or always). The time frame used in 
the SPANE is “the past four weeks.” The official SPANE 
versions for each country were used (see online Table S1 for 
the SPANE translation in each country). The back-transla-
tion approach was used for each country’s surveys follow-
ing general guidelines for cross-cultural adaptation and 
translation of psychological instruments (Epstein et  al., 
2015). Descriptive statistics and internal consistency reli-
ability of the SPANE-P and the SPANE-N in each country 
are presented in Table S2 online. Both SPANE-P and 
SPANE-N subscales demonstrated adequate internal con-
sistency in each country: Cronbach’s α for SPANE-P ranged 
from .80 in India to .93 in Italy, whereas α for SPANE-N 
ranged from .78 in Germany to .93 in the United States.

Statistical Analysis

Data were analyzed using Mplus Version 8.4 (Muthén & 
Muthén, 1998-2017). Single-factor and two-factor confirma-
tory factor analysis (CFA) models were tested separately in 
each nation. Given that the variables are ordered categorical, 
the WLSMV (mean and variance-adjusted weighted least 
squares) estimator with a PROBIT link function was used. 
WLSMV is widely used with categorical data (C. Li, 2016), 
and it has been shown to perform better than maximum like-
lihood when five response options are used (Beauducel & 
Herzberg, 2006). Cases with missing values on all items were 
removed from the analysis (N = 29). There were also 104 
participants (0.8% of the total sample) with missing values 
on one or more items. With categorical outcomes and no 
covariates in the model, robust weighted least squares esti-
mators in Mplus utilize all available data to calculate each 
correlation (Asparouhov & Muthen, 2010). Notably, with 
such a small number of missing values, various missing data 
management strategies are not expected to influence the 
results in significant ways (Tabachnick & Fidell, 2015).

A minimum cutoff of .95 for the comparative fit index 
(CFI), a maximum cutoff of .07 for the root mean square 
error of approximation (RMSEA), and a maximum cutoff 
of .08 for the standard root mean square residual (SRMR) 
were considered as indicative of good fit (e.g., Kline, 2016). 
Values between .07 and .10 for RMSEA suggest a mediocre 
fit. As shown in the Results section, the two-factor model in 
this study had CFI and SRMR values suggesting a good fit 
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in all countries, yet RMSEA values were indicative of a bad 
fit (values over .10) in three countries. Accordingly, we 
modified the models only if RMSEA values were over .10.

Model-based reliability and convergent validity analyses 
of the SPANE latent variables were performed next. First, 
the factor measurement reliability (Kline, 2016) of the spec-
ified SPANE solution for each country was evaluated with 
composite reliability (CR; Werts et  al., 1974), which is 
identical to the ω coefficient (McDonald, 1999), because 
we used the standardized factor loadings (Raykov, 1997; 
but see also Kline, 2016). Then, the average variance 
extracted (AVE; Fornell & Larcker, 1981) was estimated for 
each country to examine factor measurement validity. In 
addition, the internal consistency reliability of the SPANE 
was calculated in each country, using Cronbach’s alpha 
(Cronbach, 1951), its 95% confidence interval (Feldt et al., 
1987), and its greatest lower bound estimate (glb; Jackson 
& Agunwamba, 1977). Generally, a value of Cronbach’s 
alpha ≥ .70 is considered acceptable, and the same is true 
for CR values (Hair et al., 2010). Values of AVE ≥ .50 are 
considered adequate (Fornell & Larcker, 1981).

Measurement invariance was tested under the frame-
work of multiple-group CFA with delta parameterization 
(Millsap, 2012; Millsap & Yun-Tein, 2004). Three types of 
measurement invariance were of interest: configural invari-
ance (identical factor structures; i.e., the same number of 
factors and items and the same patterns of free and fixed 
loadings), metric invariance (equality of factor loadings), 
and scalar invariance (equality of factor loadings and 
thresholds). A configural model was first tested as a base-
line model. In this model, all factor loadings and thresholds 
were estimated freely across countries. Unlike in models 
with continuous indicators, in models with categorical indi-
cators with delta parameterization, metric invariance cannot 
be tested separately from scalar invariance (Muthén & 
Muthén, 1998-2017; Wu & Estabrook, 2016). Thus, a scalar 
invariance model was tested where equality constraints 
were simultaneously imposed on factor loadings and thresh-
olds. Measurement invariance was examined by comparing 
the fit indices of the configural model and those of the sca-
lar model. We used the cutoff criteria conventionally used 
to indicate scalar invariance: ΔCFI ≤ −.010 and ΔRMSEA 
≤ .015 (Chen, 2007). When full measurement invariance is 
not supported, partial measurement invariance may be an 
alternative to explore (Byrne et al., 1989; Wang & Wang, 
2019). In such models, whereas most of the model parame-
ters remain constrained to be invariant across groups, a sub-
set of parameters (e.g., some factor loadings and thresholds) 
are allowed to vary across groups. If partial measurement 
invariance holds, meaningful comparisons of latent vari-
ables across groups can be performed. To establish partial 
measurement invariance, loadings and thresholds should be 
invariant for at least two items per latent factor (Byrne 
et al., 1989), or if using more conservative criteria, at least 

half of the indicators (in the case of the SPANE, three items 
per factor) (Vandenberg & Lance, 2000).

Results

Sociodemographic Comparisons

As indicated in Table 2, there were a wide range of 
sociodemographic characteristics across the different 
country samples. Indeed, age, Kruskal–Wallis H(12) = 
3287.03, p < .01, and gender, χ2(4, N = 12,616) = 581.62, 
p < .01, were significantly different between countries. 
Additionally, characteristics such as marital status, educa-
tion level, and employment type also notably varied. 
However, direct comparisons were not feasible due to dis-
tinct types of data collected (e.g., no data on marital status 
were collected from Turkish participants) and inconsistent 
survey response options (e.g., Spanish participants had the 
option to select “student,” “retired,” “unemployed,” etc., 
as employment status, whereas being employed was an 
inclusion criterion for participating in the U.S. data collec-
tion, so only job type was recorded). Additionally, the 
sample in 10 countries (n = 10,345; 81.9%) provided data 
via online surveys, those in two countries used paper-and-
pencil (n = 1,295; 10.2%), and those in one country used 
a telephone survey (n = 995; 7.9%).

Single-Group CFAs

As shown in Table 3, whereas the single-factor models did 
not fit the data well, the two-factor models provided a con-
siderably better fit. This result indicates that negative and 
positive emotion items form two distinct factors, rather than 
a single factor, in all countries. Therefore, single-factor 
models were excluded from the subsequent analyses. The 
correlated two-factor model provided an acceptable fit in 10 
of the countries. The RMSEA values were greater than the 
cutoff value of .10 in Colombia (.103, 90% CI [.096, .109]), 
Spain (.111, 90% CI [.104, .118]), and Turkey (.126, 90% CI 
[.117, .135]). Thus, the models were modified in these coun-
tries by adding item residual covariances based on modifica-
tion indices. Results of these modifications are shown in 
Table 3. Adding one residual covariance in Colombia and 
Spain (between items “good” and “bad”) and three in Turkey 
(positive-negative; good-positive; bad-negative) resulted in 
RMSEA values < .10 in these countries. These residual 
covariances are theoretically justifiable, because they refer 
to pairs of items capturing general feelings that are either 
opposite (“good” and “bad,” “positive” and “negative”) or 
same in valence (“good” and “positive,” “bad” and “nega-
tive”). General feelings are saturated with the valence 
dimension (pleasure/displeasure) of the emotion circumplex 
(Diener et  al., 2010) and have similar arousal levels. 
Furthermore, they refer to concepts that are semantically 
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close (e.g., good/positive, bad/negative) or antonyms (e.g., 
good/bad, positive/negative). Therefore, at least in some cul-
tures, they are expected to be more closely interrelated than 
SPANE’s specific emotions (viz., happy, joyful, contented, 
sad, afraid, and angry) that differ in their arousal levels and 
capture more conceptually distinct emotional experiences 
(Scherer et al., 2013; Yik et al., 2011). These residual covari-
ances were included for Colombia, Spain, and Turkey, in the 
following invariance models.

For the factor measurement reliability (Kline, 2016) of 
the two-factor SPANE solution across countries, the CR for 
SPANE-P ranged from .84 (India) to .95 (Italy). The CR for 
SPANE-N ranged from .82 (Germany and Spain) to .95 (the 
United States). The AVE ranged from .48 (India) to .76 
(Italy) for SPANE-P and from .44 (Germany) to .75 (the 
United States) for SPANE-N. The CR and AVE estimates 
are reported in Table 4.

The internal consistency reliability for SPANE-P ranged 
from α = .80, 95% CI [.77, .83] (India) to .93, 95% CI [.92, 
.94] (Italy). For SPANE-N, it ranged from α = .78, 95% CI 
[.76, .80] (Germany) to .93, 95% CI [.92, .94] (the United 
States). The glb estimate for SPANE-P ranged from .83 
(Spain) to .94 (Poland, Japan, and USA). The glb for 
SPANE-N ranged from .79 (Germany and Spain) to .93 (the 
United States). SPANE-P’s glb was less than the correspond-
ing alpha for Italy, Portugal, and Spain. The alpha coefficients 
and glb estimates are presented in the online Table S2.

Multigroup Confirmatory Factor Analysis

With all the models demonstrating acceptable fit and reli-
ability, a multiple-group configural invariance model was 
specified with no constraints on factor loadings and 

thresholds (see Table 5 for standardized factor loadings). As 
presented in Table 6, the fit indices of this model were 
acceptable, indicating that the two latent variables can 
invariably be measured across the countries using a two-
factor structure as specified in this analysis. To evaluate met-
ric and scalar invariance, equality constraints were imposed 
on the factor loadings and thresholds simultaneously in a 
separate model. As shown in Table 6, comparing the fit indi-
ces of this model with those of the configural model resulted 
in a ΔRMSEA = .013 and ΔCFI = −.024. Because the ΔCFI 
was greater than our a priori threshold, we proceeded with 

Table 3.  Results of the Single-Group CFA Models in 13 Countries.

Country

Single-factor model Two-factor model with correlated factors

χ2a RMSEA [90% CI] CFI SRMR χ2 df RMSEA [90% CI] CFI SRMR Items residual covariance

China 2606.442 .218 [.211, .225] .704 .125 385.794 53 .079 [.072, .087] .961 .041 —
Colombia 1788.719 .161 [.155, .167] .872 .080 616.025 52 .094 [.087, .100] .959 .038 3 and 4
Germany 628.540 .109 [.101, .116] .951 .045 250.475 53 .064 [.056, .072] .983 .030 —
Greece 3890.087 .177 [.172, .182] .930 .068 947.531 53 .086 [.082, .091] .984 .026 —
India 2077.249 .262 [.252, .272] .534 .167 241.151 53 .081 [.070, .091] .957 .047 —
Italy 1406.914 .188 [.180, .197] .931 .083 405.281 53 .097 [.088, .106] .982 .029 —
Japan 2426.313 .242 [.234, .250] .850 .170 193.843 53 .060 [.051, .069] .991 .028 —
Poland 3340.218 .240 [.233, .247] .877 .128 573.593 53 .097 [.089, .104] .981 .032 —
Portugal 1544.464 .193 [.185, .201] .885 .111 337.055 53 .085 [.076, .094] .978 .037 —
Serbia 1943.488 .170 [.163, .176] .930 .068 506.997 53 .084 [.077, .091] .983 .029 —
Spain 1157.918 .144 [.137, .152] .891 .069 542.700 52 .098 [.091, .106] .952 .039 3 and 4
Turkey 1149.724 .178 [.169, .187] .924 .061 359.204 50 .098 [.089, .108] .979 .032 1 and 3, 2 and 4, 1 and 2
USA 2504.693 .275 [.266, .284] .910 .119 312.572 53 .090 [.081, .100] .991 .035 —

Note. df = degrees of freedom; RMSEA = root mean square error of approximation; CI = confidence interval; CFI = comparative fit index;  
SRMR = standardized root mean square residual. Item numbers correspond to the following terms: 1: “positive”; 2: “negative”; 3: “good”; 4: “bad.”
aThere are 54 df for entire column.

Table 4.  Factor Measurement Reliability (CR) and Factor 
Measurement Convergent Validity (AVE).

Country

SPANE-P SPANE-N

CR AVE CR AVE

China .86 .50 .86 .51
Colombia .89 .58 .84 .47
Germany .89 .57 .82 .44
Greece .93 .68 .89 .58
India .84 .48 .86 .51
Italy .95 .76 .89 .58
Japan .94 .73 .90 .61
Poland .94 .74 .91 .64
Portugal .93 .69 .87 .54
Serbia .94 .71 .87 .54
Spain .89 .59 .82 .45
Turkey .92 .65 .84 .48
USA .94 .73 .95 .75

Note. CR = composite reliability or factor rho coefficient (Kline, 2016); 
AVE = average variance extracted.
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testing a sequence of partial measurement invariance mod-
els, in every one of which equality constraints on the factor 
loadings and thresholds of one additional item were relaxed. 
The order in which the constraints were released depended 
on the sizes of the modification indices across the groups. 
We started with a model where the equality constraints on 
the factor loadings and thresholds of Item 9 (“afraid”) were 
relaxed across all countries. As shown in Table 6, this model 
had a better fit than the full invariance model, yet the ΔCFI 
was still greater than −0.010. Another model with relaxed 
constraints on Items 9 and 11 (“angry”) also did not satisfy 
the fit requirement. Additionally freeing Item 8 (“sad”) in a 
final model, however, resulted in a ΔCFI that was smaller 
than −.010. Thus, our results suggested that full measure-
ment invariance held for positive affect, and partial measure-
ment invariance held for negative affect. Items 9, 11, and 8 
(all measuring specific negative emotions) were not invari-
ant across the countries included in this analysis.

Latent correlations between SPANE-P and SPANE-N 
ranged from −.11 in India to −.82 in Germany (see online 

Table S3). Estimation of latent means (online Table S3) 
showed that the highest levels of positive emotions 
(SPANE-P) were reported in Colombia and Portugal, and 
lowest levels in Italy and Turkey, whereas the highest lev-
els of negative emotions (SPANE-N) were reported in 
Turkey and India, and the lowest were reported in China 
and Colombia.

Discussion

The present study investigated the cross-national measure-
ment invariance of the SPANE across 13 countries to evalu-
ate whether the use of this scale for cross-cultural 
comparisons of affective experience is justified in different 
cultural contexts. The correlated two-factor model of the 
SPANE provided an acceptable fit in most countries, except 
Colombia, Spain, and Turkey, in which some correlated 
residuals between pairs of opposite items (viz., “good” and 
“bad” in Spain and Colombia; “positive” and “negative” in 
Turkey) or same valence items (“good” and “positive,” and 

Table 5.  Standardized Factor Loadings from the Configural Model of the SPANE.

Item

Standardized factor loading

China Colombia Germany Greece India Italy Japan Poland Portugal Serbia Spain Turkey USA

SPANE-P  
1. positive .57 .79 .83 .89 .67 .91 .78 .88 .78 .85 .84 .80 .90
3. good .69 .67 .83 .86 .81 .79 .84 .88 .83 .82 .66 .75 .92
5. pleasant .65 .74 .74 .87 .69 .87 .88 .83 .74 .83 .72 .88 .90
7. happy .80 .84 .77 .82 .73 .93 .91 .87 .90 .88 .84 .91 .92
10. joyful .78 .83 .48 .71 .67 .88 .87 .82 .85 .86 .79 .75 .76
12. contented .73 .68 .82 .78 .55 .84 .84 .87 .87 .82 .72 .74 .70
SPANE-N  
2. negative .73 .77 .78 .86 .74 .93 .85 .87 .85 .82 .86 .74 .93
4. bad .81 .72 .80 .91 .77 .72 .83 .90 .80 .86 .62 .73 .94
6. unpleasant .76 .72 .67 .88 .81 .80 .86 .85 .69 .75 .72 .88 .93
8. sad .78 .76 .74 .80 .76 .82 .72 .83 .82 .76 .79 .81 .89
9. afraid .58 .49 .48 .47 .66 .58 .72 .65 .57 .57 .44 .35 .72
11. angry .57 .59 .43 .51 .49 .68 .67 .64 .65 .60 .47 .54 .77

Note. SPANE = Scale of Positive and Negative Experience.

Table 6.  Results of the Multigroup CFA Across 13 Countries.

Model χ2 df RMSEA [90% CI] CFI SRMR ΔRMSEA ΔCFI

Configural 5284.596 684 .083 [.081, .085] .982 .034 — —
Full Scalar 12119.892 1212 .096 [.095, .098] .958 .044 .013 −.024
Partial Scalar (Item 9a) 9726.444 1164 .087 [.085, .089] .967 .041 .004 −.015
Partial Scalar (Items 9 and 11b) 9002.333 1116 .085 [.084, .087] .970 .040 .002 −.012
Partial Scalar (Items 9, 11, and 8c) 8211.075 1068 .083 [.081, .085] .973 .039 .000 −.009

Note. df = degrees of freedom; RMSEA = root mean square error of approximation; CI = confidence interval; CFI = comparative fit index;  
SRMR = standardized root mean square residual; ΔRMSEA = difference in RMSEA between compared models; ΔCFI = difference in CFI between 
compared models. All chi-square coefficients are significant at p < .05.
aItem 9 is “afraid”. bItem 11 is “angry.” cItem 8 is “sad.”
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“bad” and “negative” in Turkey) had to be added to achieve 
an adequate fit.

Latent correlations between SPANE-P and SPANE-N 
varied remarkably across countries, with correlations rang-
ing from −.11 in India to −.82 in Germany. The weakest 
negative correlations between the two dimensions were 
found in three Asian countries (China, India, and Japan), 
and these correlations were substantially weaker than those 
found in the remaining 10 countries. These results reveal 
cultural differences in the relationship between positive and 
negative emotions, which have been consistently found in 
previous studies using different measures of emotions. For 
example, the co-occurrence of positive and negative emo-
tions is more prevalent in East Asian than in Western cul-
tures (e.g., Schimmack et al., 2002), and whereas positive 
and negative emotions are typically significantly negatively 
correlated in Western samples (e.g., Crawford & Henry, 
2004; Thompson, 2007), the correlation between positive 
and negative emotions in East Asian samples is often found 
to be weak or nonsignificant (Liu et  al., 2020; Spencer-
Rodgers et al., 2010) or even positive (Bagozzi et al., 1999). 
Furthermore, Chen et  al. (2016) found that positive and 
negative affect were more strongly related in the United 
States than in China across all levels of activation (low, 
moderate, and high), supporting the greater independence 
of the two affective dimensions in East Asia. In sum, the 
pattern of correlations between positive and negative emo-
tional experiences across countries observed in the present 
study supports the notion that a dialectical understanding of 
emotions is more strongly endorsed in Eastern than in 
Western cultural contexts (Wilken & Miyamoto, 2018).

Factor measurement reliability and validity, as well as 
the internal consistency reliability were satisfactory and 
comparable across countries. Configural invariance was 
supported for the SPANE, suggesting that the two dimen-
sions of emotional experiences are similar across countries. 
However, full scalar invariance was not supported, as three 
items capturing specific negative emotions (sad, afraid, and 
angry) were found to operate differently across countries. 
After relaxing loadings and thresholds of these three items, 
there was evidence for partial measurement invariance. 
Cross-cultural variation in the meaning and subjective 
experience of emotions is well documented (e.g., Scollon 
et al., 2011), and terms used to describe a particular emotion 
may have a different meaning across cultures. In the analy-
sis of 2,474 languages across 20 language families, Jackson 
et al. (2019) found high variability in the meanings of emo-
tion terms across cultures, and different patterns of associa-
tions between emotion concepts across different language 
families. For example, “fear” was closely associated with 
“surprised” among Austronesian and Austroasiatic lan-
guages, but was more closely associated with “anxiety” 
among Tai-Kadai, Nakh-Daghestanian, and Indo-European 
languages. In addition, “anger” was closely related to 

“envy” among Nakh-Daghestanian languages, but was 
more closely associated with “hate,” “bad,” and “proud” 
among Austronesian languages. Furthermore, Thompson 
et al. (2020) investigated semantic alignment of 1,010 con-
cepts (across 21 semantic domains, including emotions) in 
41 languages and found that the meaning of words related 
to emotions, such as sad, varied greatly across languages. 
Although the universality of concepts descriptive of basic 
emotions (such as afraid, angry, happy, satisfied) has been 
supported in the analysis of mutually isolated languages 
(Saucier et al., 2014), the findings of Jackson et al. (2019) 
and Thompson et  al. (2020) indicate that the meaning of 
emotion terms might differ across languages, and caution is 
needed when aiming to compare self-reported emotions in 
cross-cultural studies. Our findings suggest that this caution 
should be exercised especially when aiming to compare 
specific negative emotions as measured with the SPANE 
across cultures. It is important to note that Kööts-Ausmees 
et al. (2013) found that negative emotion items (depressed, 
lonely, sad, and anxious) were invariant between 21 
European countries. This suggests that (non)invariance of 
the items used to measure negative emotions might be sam-
ple specific, and that testing for measurement invariance is 
a necessary prerequisite before meaningful cross-national 
comparisons are made. Noninvariance of the three specific 
negative emotion items found in the present study might 
have been determined in part by emotions used in the 
SPANE and the countries included, so future research that 
will examine invariance of a range of emotions across a 
diverse set of languages and cultural settings is needed.

In contrast, our results suggest that terms descriptive of 
both general and specific positive emotions have similar 
meanings across languages and samples used in the present 
study. As research on measurement invariance of the scales 
measuring emotions is scarce, and studies on positive emo-
tions still lag behind those of negative emotions, no definite 
conclusions on the invariance of positive emotion terms 
should be made. Furthermore, the majority of previous 
studies that examined measurement invariance of positive 
and negative emotions focused on only two languages (e.g., 
Lee et  al., 2020) and produced inconsistent findings. For 
example, Davis et al. (2020) examined measurement invari-
ance of the PANAS across American and Arab students, and 
found that metric invariance was established for all items 
except four negative affect items (irritable, nervous, scared, 
and jittery), whereas scalar invariance was supported for 
seven positive affect items (active, alert, attentive, deter-
mined, excited, inspired, strong) and only two negative 
affect items (distressed, hostile). On the other hand, another 
study that investigated measurement invariance of the 
Mroczek and Kolarz’s (1998) positive and negative affect 
scales across Iran and the United States (Joshanloo & 
Bakhshi, 2016) found evidence for invariance of all items 
except two positive emotion items (“in good spirits” and 
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“full of life”). In sum, these findings clearly indicate that 
both differences and similarities in the meaning of emotion 
terms might be expected in the research on self-reported 
emotions, depending on the measures used and countries 
included in the study.

This was the first study to examine the measurement 
invariance of the SPANE across a large number of coun-
tries. The study has some notable strengths. First, we pro-
vided a strong contribution to increasing the scope and 
application of the SPANE worldwide, which is particularly 
important given recent arguments that this scale may be 
more theoretically aligned with the measurement of SWB 
and more strongly related to common well-being correlates 
than other common affect scales (Busseri, 2018; Rice & 
Shorey-Fennell, 2020). In addition, we utilized relatively 
large sample sizes from culturally diverse nations across 
multiple continents, increasing the generalizability of our 
findings. Finally, we conducted a robust statistical analysis, 
taking into account the categorical nature of the items, and 
best practices for assessing invariance with ordinal data. 
However, several limitations need to be noted.

First, although we included adult samples from both 
Western and non-Western countries spanning four conti-
nents, future research should seek to examine the measure-
ment invariance of the SPANE in even more diverse cultures 
and across languages around the world, including countries 
from understudied regions such as Africa and the Middle 
East. Second, the samples included in our study were not 
nationally representative (except for Poland) and they var-
ied in total size and sociodemographic characteristics (e.g., 
mean age, gender ratio). Simulation studies have shown 
that severely unbalanced sample size across groups might 
affect measurement invariance testing results (e.g., Yoon & 
Lai, 2018). Significant differences in sociodemographic 
variables between country samples further reduce the gen-
eralizability of our findings. However, previous research 
has established measurement invariance of the SPANE 
across characteristics such as age and/or gender in China (F. 
Li et  al., 2013), Greece (Kyriazos et  al., 2018), Italy 
(Giuntoli et al., 2017), Serbia (Jovanović et al., 2020), Spain 
(Espejo et al., 2020), and the United States (Rice, 2020b). 
Additionally, at least one analysis supported the invariance 
of the SPANE between online and pen-and-paper adminis-
trations (Giuntoli et al., 2017). As such, the potential con-
founding effects of these demographic discrepancies are 
likely negligible in the present study. Nonetheless, future 
cross-national studies of the SPANE should aim to use more 
balanced country samples, and future research may benefit 
from further measurement invariance evaluations across 
additional, less studied sociodemographic characteristics 
(e.g., relationship status, education level), which are yet to 
be fully understood. Third, cutoff recommendations for 
invariance vary from study to study, based on a wide variety 
of factors (e.g., variable type and sample size). Although we 

relied on Chen’s (2007) recommendations, more stringent 
criteria (e.g., ΔCFI of .002; Meade et al., 2008) and alterna-
tive procedures (e.g., avoiding CFI to evaluate invariance; 
Kang et al., 2016) have been suggested, the use of which 
may yield different results from those found in the present 
study. Fourth, the mode of administration (online, paper-
and-pencil, telephone interviewing) was not uniform in all 
countries. Although previous studies found that the effect of 
administration modality on social desirability scores was 
close to zero (Dodou & de Winter, 2014) and very small on 
measures of emotional functioning (Fouladi et  al., 2002), 
future studies should aim to evaluate the cross-national 
measurement of the SPANE using the same administration 
mode across countries. It is also important to note that the 
data used in the present study were collected using an online 
mode of administration in 10 countries, whereas paper-and-
pencil and telephone interviewing methods were used in 
two (India and Japan) and one country (China), respec-
tively. The large sample disproportion hindered us from 
testing measurement invariance across the three administra-
tion modes, which is also an important avenue for future 
research. Fifth, to achieve acceptable model fit in three 
countries, we had to introduce correlated residuals between 
some items appearing near to each other within the SPANE 
(i.e., the first four items). The positioning of items is a 
potential limitation of the SPANE, because the first six 
items refer to general emotional experiences, with each 
negative emotion (viz., negative, bad, unpleasant) appear-
ing after its conceptual opposite (viz., positive, good, pleas-
ant), respectively. It would be useful to compare several 
versions of the SPANE with different item orders to evalu-
ate possible item order effects (Rasinski et al., 2012).

Finally, the present study merely focused on examining 
the cross-national measurement invariance of the SPANE. 
Future research should also evaluate the convergent and 
discriminant validity of the scale across different cultures. 
Given the strong negative correlation between SPANE-P 
and SPANE-N found in all non-Asian countries, future 
cross-cultural studies should further investigate the inde-
pendence and bipolarity of positive and negative emotions, 
as measured with the SPANE, by examining similarities 
and differences in predictors and outcomes of positive and 
negative emotions.

Conclusions

The SPANE can be recommended as a promising tool for 
cross-cultural studies of emotional experience and well-
being, but further research on its measurement invariance 
across a more diverse set of countries is warranted. The evi-
dence of partial scalar invariance indicates that the scale can 
be used with caution in research comparing correlates and 
mean levels of emotional experiences from a cross-cultural 
perspective. Our findings suggest that positive emotion 
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terms (both general and specific) and general negative emo-
tion terms (e.g., negative, bad, unpleasant) display a greater 
level of invariance across languages than specific negative 
emotion terms, and thus might be more appropriate for use 
in cross-cultural studies on emotional experiences and well-
being. To conclude, future cross-cultural research on the 
performance of the SPANE is warranted, but our findings 
offer initial evidence that this scale may be a valuable tool 
for measuring emotional experiences in adult samples from 
different countries.
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