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Abstract
Love is a phenomenon that occurs across the world and affects many aspects of human life, including the choice of, and pro-
cess of bonding with, a romantic partner. Thus, developing a reliable and valid measure of love experiences is crucial. One 
of the most popular tools to quantify love is Sternberg’s 45-item Triangular Love Scale (TLS-45), which measures three love 
components: intimacy, passion, and commitment. However, our literature review reveals that most studies (64%) use a broad 
variety of shortened versions of the TLS-45. Here, aiming to achieve scientific consensus and improve the reliability, com-
parability, and generalizability of results across studies, we developed a short version of the scale—the TLS-15—comprised 
of 15 items with 5-point, rather than 9-point, response scales. In Study 1 (N = 7,332), we re-analyzed secondary data from a 
large-scale multinational study that validated the original TLS-45 to establish whether the scale could be truncated. In Study 
2 (N = 307), we provided evidence for the three-factor structure of the TLS-15 and its reliability. Study 3 (N = 413) confirmed 
convergent validity and test–retest stability of the TLS-15. Study 4 (N = 60,311) presented a large-scale validation across 
37 linguistic versions of the TLS-15 on a cross-cultural sample spanning every continent of the globe. The overall results 
provide support for the reliability, validity, and cross-cultural invariance of the TLS-15, which can be used as a measure of 
love components—either separately or jointly as a three-factor measure.
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Introduction

What is love? Millions of people have asked this question, as 
exemplified by popular songs, best-selling books, and infor-
mal exchanges of opinions and love experiences with close 
friends (de Rougemont, 1983; Werner, 2012). Neverthe-
less, despite it being one of the most commonly used words 
throughout human culture and history (Bode & Kushnick, 
2021), there is no simple definition of love. Indeed, the topic 
of love has long evoked heated discussions among scholars 
attempting to coin a standard and widely accepted definition 
(Bode & Kushnick, 2021). The matter becomes even more 
complex when we consider that there may be many types of 
love beyond romantic love, such as parental, sisterly, broth-
erly, platonic, or friendly love (Fehr, 1994). Herein, we nar-
row the scope of our investigation to romantic love—that is, 
overly simplifying, love felt for a romantic partner or mate, 
whether actual or desired.

Sternberg’s (1988, 2021) Triangular Theory of Love is 
currently one of the most prominent theories of love (Cle-
mente et al., 2020). It contends that love consists of three 
components: intimacy, passion, and commitment. Intimacy 
is associated with feelings of warmth, communication, and 
connectedness. High intimacy toward one’s partner implies 
that the relationship is close, caring, reflective of good com-
munication, and demonstrates feelings of connectedness. 
Passion refers to feelings of excitement, desire, attraction, 
and physical arousal felt in the presence of a loved one. 
Commitment, the most cognitive component of love, per-
tains to one’s conscious decision and motivation to maintain 
the relationship. Commitment is often treated as a relatively 
“cold” component of love. High commitment refers to one’s 
belief that the given relationship can last long into the future 
(Sternberg, 1988).

It is worth noting that there are several other overarching 
theories of romantic love. One classic typology proposes six 
distinct love styles: Agape, Eros, Ludus, Mania, Pragma, and 
Storge (Hendrick & Hendrick, 1986; Lee, 1977). Another 
distinguishes between two types of romantic love: passionate 
and companionate (Feybesse & Hatfield, 2019; Hatfield & 
Walster, 1978). This is complemented by two recent theo-
ries. Fletcher et al. (2015) drew on biological and behavioral 
explanations of romantic love, pointing to the evolutionary 
rationale for love’s existence and highlighting its universality 
across cultures. Bode and Kushnick (2021) aimed to inform 
various scientific fields (e.g., biology, humanities) and pro-
posed a more holistic notion of romantic love, disentangling 
its functions, expressions, and origins.

With so many theories of love (for a review, see Karan-
dashev, 2022), numerous scales to measure love have been 
created. One of the first love scales was developed by Rubin 
(1970), who differentiated liking from loving, with the latter 

consisting of caring, dependence, and mutual exclusiveness 
(for further discussion of the differentiation between lik-
ing and loving, see Sternberg, 1987). Hatfield and Sprecher 
(1986) developed a scale measuring passionate love (the pas-
sionate love scale, PLS). Another scale (the love attitudes 
scale, LAS) measures the six distinct love styles described 
above (i.e., Agape, Eros, Ludus, Mania, Pragma, Storge; 
Hendrick & Hendrick, 1986). Sprecher and Metts (1989) 
created the Romantic Beliefs Scale (RBS), which tests the 
romantic ideology of love, consisting of four beliefs about 
love: (1) love finds a way, (2) one and only, (3) idealization, 
and (4) love at first sight. For a fuller review of more than 30 
different love scales, see Hatfield et al. (2012).

Here, we focused on the Triangular Love Scale (TLS-45; 
Sternberg, 1997), one of the most widely used love scales 
(Hatfield et al., 2012). The original TLS-45 captures the three 
components of love proposed in the triangular theory of love 
(Sternberg, 1988)—that is, intimacy, passion, and commit-
ment—each measured by 15 items. The TLS-45 stands out 
from other love scales because it was recently validated in a 
large-scale study across 25 countries (and 19 languages) by 
Sorokowski et al. (2021). It showed adequate psychometric 
properties across different cultural contexts. In particular, 
the authors provided evidence for a good overall fit of the 
scale’s three-factor structure and very high composite reli-
abilities of the latent factors. Furthermore, the TLS-45 was 
invariant across countries (including configural, metric, and 
scalar invariance).

Despite these positive attributes, there is one crucial pitfall 
of using the TLS-45: it has been employed in a non-standard-
ized and non-systematic manner. Indeed, many scholars have 
truncated the original scale without consistent standardiza-
tion, consensus, or validation of the shortened versions. To 
illustrate, our extensive review of the literature spanning from 
1997 (the publication date of the original validation of the 
TLS-45; Sternberg, 1997) to 2021 identified 232 studies that 
used some version of the scale. Only a minority of the studies 
(N = 83, 36%) used the complete and original scale, whereas 
most (N = 145, 64%) used varied and—most frequently—
shortened versions. This finding suggests that most scholars 
consider the original scale too long and time-consuming for 
participants.

The great variety of shortened adaptations bears many 
risks and challenges for researchers. First, shortened scales 
are not always validated, potentially yielding unreliable and 
less than fully valid data (Morgado et al., 2018). Second, the 
implemented changes (e.g., in the number of items or the 
response options) limit the ability of researchers to make 
valid comparisons across studies. This, in turn, limits the gen-
eralizability of the results. Third, substantial changes in the 
framing of items might jeopardize a theory-driven construct 
of latent love, raising concerns about whether the original 
and the altered scales assess the same dimension. If there are 
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differences across studies, they may be due to the construct, 
to the measurement, or to both.

The frequent use of adapted triangular love scales indicates 
high demand for a brief, reliable, and valid three-component 
love scale that could be used widely and cross-culturally. 
Weighting the importance of validating measures in science 
to promote its advancement (Canan et al., 2020; Kiekens 
et al., 2022; Plaza-Vidal et al., 2021), we aimed to develop a 
short version of the triangular love scale with robust psycho-
metric properties. For this goal, we performed four consecu-
tive studies to compile and assess a short version of the TLS.

In Study 1 (N = 7,332), we re-analyzed secondary data 
from a large-scale multinational study that validated the orig-
inal TLS-45 (Sorokowski et al., 2021) to establish whether 
the scale could be truncated. In Study 2 (N = 307), we con-
ducted a pilot analysis with a 15-item version of the TLS 
(TLS-15) to test if its psychometric properties were similar 
to those of the original scale. In Study 3 (N = 413), we imple-
mented a repeated-measures design to assess the test–retest 
reliability of the TLS-15; we also tested the convergent valid-
ity of the TLS-15. In Study 4, we used the TLS-15 in a large-
scale global investigation conducted on 60,311 participants 
from 156 countries to establish whether the resulting scale 
was invariant across 37 linguistic versions and had robust 
psychometric properties.

Study 1

Method

In Study 1, we re-analyzed data from a previous large-scale 
collaboration (Sorokowski et al., 2021), in which the authors 
validated the TLS-45 using data from 25 countries.

Participants

We followed Sorokowski et al.’s (2021) inclusion criteria (i.e., 
non-single individuals from countries with sample sizes of at 
least 150). Thus, our sample consisted of 7332 individuals 
from 25 countries (i.e., Algeria, Australia, Belgium, Brazil, 
Cuba, Estonia, Croatia, Hungary, India, Italy, Lithuania, the 
Netherlands, Pakistan, Poland, Portugal, Romania, Russia, 
Serbia, Slovakia, Slovenia, Spain, Turkey, Uganda, Uruguay, 
and Vietnam), among whom 4,028 self-identified as female 
(55%), 3,288 as male (45%), and 16 individuals (0.002%) 
who did not report their sex. Ages ranged from 18 to 76 years 
(M = 30.67, SD = 11.10, Mdn = 27). There were 3620 dating 
individuals (49%), 2821 were married (39%), and 891 were 
engaged to be married (12%). Out of the available informa-
tion (3466, 47% of the total sample), 1973 participants (57%) 

were recruited from a community sample, and 1493 individu-
als from a university student sample (43%). Furthermore, 15 
participants (0.2%) indicated having no formal education, 
106 (1%) completed only up to primary school, 1094 (15%) 
completed only up to secondary school, 2162 individuals 
(30%) completed only up to high school, 3822 (52%) attained 
a post-secondary degree, and 133 participants (2%) did not 
respond to the question about their education level.

Procedure

Data were collected at all study sites roughly simultaneously 
and in-person, using either a paper–pencil method or by com-
pleting the questionnaire on a computer with the assistance of 
a researcher. Participants first gave informed consent. They 
then completed a set of questionnaires, including the TLS-45 
(Sorokowski et al., 2021, 2023), marital satisfaction (Kowal 
et al., 2021; Sorokowski et al., 2019), mate preferences (Wal-
ter et al., 2020), and social media (Kowal et al., 2020b). For 
more details on sampling and procedure, see Sorokowski 
et al. (2021).

Measure

Participants filled out the original Triangular Love Scale 
(TLS-45; Sternberg, 1988, 1997), consisting of 45 items (i.e., 
15 items comprising each of the Intimacy, Passion, and Com-
mitment subscales). An exemplary item from each subscale 
reads: “I share deeply personal information about myself 
with my partner” (Intimacy); “I fantasize about my partner” 
(Passion); and “I view my relationship with my partner as 
permanent” (Commitment). Responses ranged from 1–not 
at all to 9–extremely.

Statistical Analyses

In the first step, we computed average scores of the three love 
subscales (i.e., intimacy, passion, and commitment). Then, 
we assessed the normality of the subscales by examining 
kurtosis and skewness values. We followed recommended 
guidelines for large samples, including univariate kurtosis 
values not larger than |7| and skewness values not larger than 
|2| (Kim, 2013). In the following step, we assessed inter-item 
correlations as a measure of dimensionality, item-subscale 
correlations as a measure of discrimination properties, and 
internal reliabilities (i.e., alpha, omega total, and omega hier-
archical; Hayes & Coutts, 2020).

We then performed confirmatory factor analyses (CFA) 
with weighted least squares with adjusted means (WLSM) 
estimators to test the TLS structure. We tested each love sub-
scale separately and jointly in the three-factor model. We 
assessed model fit by inspecting a Comparative Fit Index 
(CFI) and Tucker-Lewis Index (TLI), which should be above 
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0.95, a root-mean-square error of approximation (RMSEA), 
which should be below 0.08, and a Standardized Root-Mean-
Square Residual (SRMR), which should be below 0.06 to 
indicate a good model fit (Hu & Bentler, 1999). We then 
checked for item loadings within each subscale to identify the 
items with the highest loadings. We did not test for the equiv-
alence of invariance across countries, as this was already 
established by Sorokowski et al. (2021).

Subsequently, we tested the psychometric properties of the 
TLS-45 using item response theory (IRT) analysis. First, we 
checked for the IRT assumptions: unidimensionality, local 
independence, and monotonicity. We evaluated the dimen-
sionality of the TLS-45 and its subscales with three methods: 
Velicer’s (1976) minimum average partial (MAP) criterion, 
parallel analysis (Hayton et al., 2004), and the ratio of the 
first to second eigenvalues (with a recommended thresh-
old greater than 4:1; Slocum-Gori & Zumbo, 2011). Local 
independence was investigated with adjusted Q3 statistics 
(aQ3; Marais, 2013), which depict residual correlations after 
accounting for the influence of the common latent factors. 
When evaluating dependency, we followed standard guide-
lines, in which adjusted Q3 values above |0.20| are flagged as 
violations of local independence (Christensen et al., 2017). 
Monotonicity was investigated via visual inspection of the 
item characteristic curve (ICC) and insight into the order of 
thresholds. If thresholds were disordered, the response scale 
should be shortened (Silvia & Rodriguez, 2020). Then, we 
computed a two-parameter generalized partial credit model 
(GPCM) using marginal maximum likelihood.

We investigated items’ mean-square infit (inlier-sensitive 
or information-weighted fit) and outfit (outlier-sensitive fit) 
statistics, which present a good fit if close to 1.00 (Bond et al., 
2020). We also evaluated the root mean squared deviation 
(RMSD) statistics. RMSD statistics above 0.08 indicate high 
misfit, those between 0.05 and 0.08 indicate medium mis-
fit, those below 0.05 indicate small misfit, and those below 
0.02 show negligible misfit (Köhler et al., 2020). In the last 
step, we estimated the expected a posteriori score (EAP) as 
a measure of reliability, difficulty, and discrimination param-
eters for all items, and the total information function for all 
subscales and total TLS-45 score, with the minimal accept-
able value of 0.70 indicating good reliability (Taber, 2018). 
Difficulty (β) refers to the amount of the latent trait necessary 
to have a 50% chance of endorsing the item, discrimination 
(a) refers to the capability of an item to determine people at 
different levels of latent trait (Baker & Kim, 2017), and infor-
mation refers to the reliability or precision of measurement 
at each level of the latent trait. All analyses were performed 
in R (4.1.0), and all packages used in Study 1 are listed in the 
Supplementary Material (SM).

Results

Table S1 in the SM presents means, standard deviations, 
skewness and kurtosis values, and reliability scores of the 
three love subscales and the total TLS-45 score. Table S2 
(SM) shows all item means, standard deviations, skewness, 
and kurtosis values. In summary, most of the TLS-45 items 
(except for Items 4, 10, 31, 32, and 42) had skewness and 
kurtosis values within the expected range of normal distribu-
tion. Furthermore, we found evidence for the good reliability 
of the three love subscales (Table S1 in SM). Items-total 
correlations for subscales were significant and varied from 
0.62 to 0.81 in the case of Intimacy, 0.67 to 0.79 for Passion, 
and 0.70 to 0.86 for Commitment, which indicates good item 
discrimination. Table S3 (SM) shows all item-total corre-
lations for the subscales and the total TLS-45 score, while 
Table S4 (SM) shows inter-item correlations that varied 
from r = 0.20–0.77, potentially indicating some redundancy 
(Streiner et al., 2015).

Confirmatory factor analyses yielded similar results for 
all three subscales separately and jointly in the three-factor 
model. CFI and TLI values were above 0.95, while RMSEA 
was below 0.08, and SRMR was below 0.06, which indicates 
a good model fit (see Table S5 in the SM for detailed results 
of the CFA). Items’ loadings were high and fell between 0.57 
and 0.84 (M = 0.74, SD = 0.06, Mdn = 0.74, see Table S6 in 
the SM). Items that had the highest loadings were 10, 11, 
6, 9, 14, 2 (Intimacy subscale), 25, 28, 21, 26, 18, 17, 19 
(Passion subscale), and 38, 41, 44, 40, 42, 34 (Commitment 
subscale). The correlations between the three factors were 
substantial: r = 0.75 between intimacy and passion, r = 0.81 
between intimacy and commitment, and r = 0.81 between 
passion and commitment.

Next, we proceeded with the IRT analyses. First, we ana-
lyzed unidimensionality. Although the parallel analyses sug-
gested six factors for intimacy, five factors for passion, and 
five factors for commitment, the first factor was clearly domi-
nant for each subscale, with a noticeably higher eigenvalue 
compared with the rest of the factors. The Velicer’s MAP 
criterion indicated one factor within Intimacy, two factors 
within passion, one factor within commitment, and four fac-
tors within the TLS. However, the ratio of the first to second 
eigenvalues greater than 4:1 provided evidence for a one-
factor structure of all three subscales analyzed separately. 
Adjusted Q3 statistics (aQ3) indicated that seven items of 
intimacy (five pairs), eight items of Passion (seven pairs), 
and ten items of commitment (five pairs) might be consid-
ered locally dependent. We then investigated monotonicity, 
that is, whether a 9-point scale is ordered. The evaluation 
of the thresholds revealed that all items were disordered, 
which strongly suggested that the response scale should be 
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shortened (Silvia & Rodriguez, 2020). Figures S1–S45 in the 
SM show item-characteristic curves.

Item parameters and infit and outfit characteristics are pre-
sented in Tables S7–S8, respectively. Results showed that 
items had similar and above 1 mean-square infit statistics, 
which indicated no presence of misfit among average-diffi-
culty items (Bond et al., 2020). However, the items differed 
regarding the outfit statistics. In the case of Intimacy, items’ 
outfit statistics ranged from 0.91 to 1.12; for Passion, they 
ranged from 0.98 to 1.16; and for Commitment, they ranged 
from 0.76 to 1.28, indicating that there might be more outli-
ers and unusual responses in the Commitment subscale (Wu 
& Adams, 2013). The evaluation of the root mean squared 
deviation (RMSD) statistics provided evidence for the proper 
fit of the items. All items’ RMSD statistics were below 0.05 
for Intimacy and ranged between 0.01 and 0.03. RMSD sta-
tistics ranged between 0.02 to 0.03 for Passion and 0.02 to 
0.04 for Commitment. Items with the lowest RMSD were: 
14, 10, 11, 15, 2 (Intimacy subscale); 19, 18, 28, 17, 16 (Pas-
sion subscale); 38, 34, 44, 41, 42 (Commitment subscale; 
see Table S9 in the SM for detailed statistics of each item).

Accordingly, the analyses of items’ difficulty and discrimi-
nation are presented in Figures S46 and S47 in the SM. The 
endorsement of all items is high. Most of the β parameters fell 
below 0 theta (ranging from –2.01 to 0.65), meaning that the 
probability for item endorsement and choosing responses 8 
or 9 (extremely) as an answer required only an average level 
of the latent trait and not an above-average level. Passion was 
the most difficult subscale; the endorsement of items was 
the lowest. It is noteworthy that all items were mostly easy, 
while Intimacy and Commitment were less difficult—that is, 
endorsement of their items was higher. The item discrimina-
tion analysis revealed that most discrimination parameters 
were reasonably high, ranging from 0.50 to 2.08 (Baker & 
Kim, 2017). The items that had the highest difficulty from 
the Intimacy subscale were: 13, 12, 6, 11, 8; the Passion 
subscale: 20, 30, 29, 23, 18; the Commitment subscale: 39, 
35, 36, 41, 34. The items that had the highest discrimination 
from the Intimacy subscale were: 10, 9, 11, 6, 14; the Passion 
subscale: 28, 25, 19, 17, 21; the Commitment subscale: 44, 
38, 41, 40, 42.

Test-information functions revealed that the subscales 
differed regarding how much information they provided and 
at which trait levels they were the most reliable (see Figure 
S48 in the SM). The Commitment and Intimacy subscales 
provided much more information than the Passion subscale, 
but they did so at a lower trait level than for Passion. In brief, 
all items seemed to carry the most information at the below-
average level of the latent trait continuum. At the same time, 
all items made a substantially weaker distinction between 
the average and above-average levels of the latent trait. Total 

information function graphs show that the reliability of each 
of the subscales was above the minimal acceptable value of 
0.70 (Taber, 2018), between –3 and 1.5 standard scores in the 
case of Intimacy and Commitment, and between –3 and 2 in 
the case of Passion (see Figures S49-S51 in the SM).

Discussion

The results of the CFA analyses provided evidence for the 
three-factor structure of the TLS-45 and satisfactory reliabil-
ity coefficients. However, the scale’s monotonicity analysis 
revealed that the items’ thresholds were disordered, signify-
ing that the probability of selecting certain response options 
deviates from the expected order. In other words, participants 
might face difficulties when discriminating between so many 
response categories, which negatively impacts the accuracy 
of the latent trait’s measurement. Thus, we decided to sub-
stantially truncate the response scale and retain only those 
response categories that exhibited a consistent upward trend 
in the endorsement proportion along with the increase of 
the underlying construct. We balanced capturing nuanced 
distinctions of the latent trait levels with minimizing the 
participants’ cognitive burden when choosing an appropri-
ate response category by shortening the response scale from 
9-points to 5-points (from 1–not at all to 5–extremely).

Moreover, when we focused on specific item parameters, 
some item characteristics were less satisfactory than oth-
ers. Table 1 shows which items had the worst psychometric 
properties, such as the highest kurtosis values and item-total 
correlations across two or three subscales simultaneously, 
the lowest loadings, the highest infit and outfit, and RMSD 
statistics, the lowest discrimination and difficulty parameters. 
Weighing the advantages and disadvantages of items based 
on the above criteria, we chose five items from each of the 
scales that had the best psychometric properties to propose 
a short version of the TLS-45—that is, the TLS-15. In the 
Intimacy subscale, these items were 2, 6, 9, 11, 13, in the 
Passion subscale, these items were 18, 19, 21, 25, 28, and 
in the Commitment subscale, these items were 34, 38, 40, 
41, 43 from the original TLS-45. In the subsequent study, 
we tested the psychometric properties of the TLS-15 in an 
independent sample.

Study 2

Method

Study 2 aimed to investigate whether the short version of the 
Triangular Love Scale (TLS-15) preserves similar psycho-
metric properties to those of the original scale (TLS-45).
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Table 1  Psychometric properties of the TLS-45 and selection of items for the TLS-15

Subscale Item Kurtosis and item-
total correlations

CFA loadings Infit and Outfit 
misfit

RMSD misfit Discrimination Difficulty

Intimacy
1 x x x x
2
3 x x
4 x x x x x
5 x x x
6
7 x
8 x
9 x x
10 x x
11
12 x x
13 x
14 x x
15 x x

Passion
16 x x x
17 x x
18 x
19 x
20 x x x x
21 x
22 x x x
23 x x x
24 x x x x x x
25
26 x x
27 x x x x x
28 x x
29 x x x
30 x x x x

Commitment
31 x x x x x
32 x x x
33 x x x x x x
34
35 x
36 x x
37 x
38
39 x x x
40 x x x
41 x
42 x x x
43 x x x
44 x x x
45 x x x x



Archives of Sexual Behavior 

1 3

Power Analysis

Power analysis was conducted to determine the number of 
participants needed for Study 2. Using R (version 4.0.1) and 
the packages lavaan (Rosseel, 2012), semPlot (Epskamp, 
2015), semTools (Jorgensen et al., 2018), and tidyr (Wick-
ham & Henry, 2019), a power analysis for structural equation 
modeling was performed. Based on a Monte Carlo analysis 
(Metropolis & Ulam, 1949; Muthén & Muthén, 2002) with 
5000 iterations, we detected that a sample size of 300 indi-
viduals is needed to obtain a power of 0.95 for a CFA, with 
an alpha of 0.05 and fixed parameter settings for the first 
loadings of each of the three love subscales and their high 
covariance (at a minimum of 0.8). This is consistent with the 
rule of thumb of about 20 participants per item (Kyriazos, 
2018; Wang & Rhemtulla, 2021; Wolf et al., 2013).

Participants

We recruited 307 Polish participants, 150 men (49%) and 157 
women (51%). Ages ranged from 19 to 41 years (M = 31.19, 
SD = 5.56, Mdn = 31). There were 17 dating individuals 
(5.5%), 125 individuals in a committed relationship (40.7%), 
and 165 married individuals (53.7%). Three participants (1%) 
indicated completing only up to primary school, 116 (37.8%) 
up to high school, 178 (56%) attained up to a bachelor’s or 
master’s degree, five individuals (1.6%) attained a Ph.D. 
degree, and five participants (1.6%) indicated ‘other’ level of 
education. All participants passed the attention check, imple-
mented to control for the quality of engagement and enable 
the exclusion of respondents who did not provide meaning-
ful responses; thus, all participants’ data were included in 
analyses.

Measure

Participants completed the shortened version of the Trian-
gular Love Scale (TLS-15), consisting of 15 items (i.e., 5 
items comprising each of the Intimacy, Passion, and Com-
mitment subscales). Responses ranged from 1–not at all to 
5–extremely.

Procedure

Participants were recruited with the help of an external com-
pany and were compensated for their participation. The study 
was conducted online using the Qualtrics web platform.

Statistical Analyses

We followed a similar path of analysis as in Study 1. We 
first tested the basic psychometric characteristics of all three 
subscales and the total TLS-15 score, and proceeded with 
the CFA and IRT. All analyses were performed in R (4.1.0), 
with packages listed in the SM.

Results

Table S10 in the SM presents means, standard deviations, 
skewness and kurtosis values, and reliability scores of the 
three love subscales and the total TLS-15 score. Reliability 
scores include Cronbach’s alpha, omega total, omega hier-
archical, and EAP trait scores estimated from the GPCM 
models. In short, we found evidence of good reliability for all 
three love subscales (Cronbach’s alpha for Intimacy = 0.89, 
Passion = 0.89, Commitment = 0.92, and the entire TLS-
15 = 0.95). Table S11 in the SM shows all item  means, 
standard deviations, skewness values, and kurtosis values. 
In summary, skewness and kurtosis values for all items were 
within the expected range of the normal distribution and had 
more normal-shaped distributions than the corresponding 
items from the study by Sorokowski et al. (2021) based on 
the TLS-45. Item-subscale correlations were significant and 
varied from 0.79 to 0.87 for Intimacy (M = 0.84, SD = 0.04, 
Mdn = 0.85), from 0.78 to 0.88 for Passion (M = 0.84, 
SD = 0.03, Mdn = 0.84), and from 0.84 to 0.91 for Commit-
ment (M = 0.87, SD = 0.03, Mdn = 0.87). Table S12 shows 
item-subscale correlations, while Table S13 in the SM shows 
inter-item correlations within the TLS-15 (which varied from 
0.38 to 0.79, M = 0.58, SD = 0.08, Mdn = 0.58).

CFA yielded similar results for all three subscales sepa-
rately and the three-factor model of TLS-15. Robust CFI and 
TLI values were all above 0.95, while robust RMSEA was 
below 0.08, and robust SRMR was below 0.06 (see Table S14 
in the SM for detailed results of the CFA), which indicated 
good model fit. Item loadings were high and fell between 
0.71 and 0.89 (M = 0.81, SD = 0.06, Mdn = 0.81). Details of 
item loadings are presented in Table S15 in the SM. The 
correlations between the three factors were: r = 0.89 between 
intimacy and passion, r = 0.87 between intimacy and commit-
ment, and r = 0.82 between passion and commitment.

Next, we proceeded with the IRT analyses. First, we ana-
lyzed unidimensionality. The parallel analyses suggested 
one factor in the case of intimacy, passion, and commit-
ment (analyzed separately) and a three-factor structure in 

Table 1  (continued)
 Italicized ‘x’s depict the items with the poorest performance in each of the categories. Items present in bold are those that were chosen for the 
TLS-15
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the TLS-15 (analyzed jointly). Velicer’s (1976) minimum 
average partial (MAP) criterion indicated one factor within 
intimacy, passion, and commitment and two factors within 
the TLS. The ratio of the first to second eigenvalues (greater 
than 4:1) provided evidence for a one-factor structure of all 
three subscales analyzed separately. Adjusted Q3 statistics 
(aQ3) indicated that no items of passion, but two items of 
intimacy (one pair) and two items of commitment (one pair) 
might be considered as locally dependent. We then investi-
gated whether a five-point scale is ordered. The evaluation 
of thresholds revealed that all items were ordered, except 
for the item 3 in intimacy subscale, which strongly suggests 
that the narrowed response scale should be retained (Silvia 
& Rodriguez, 2020). Figures S52–S66 in the SM show item 
characteristic curves.

All items had similar mean-square infit statistics, but 
they differed regarding the outfit statistics. In the case of 
the intimacy subscale, item outfit statistics ranged from 0.79 
to 1.02; for passion from 0.91 to 1.06; and for commitment 
from 0.78 to 0.99. Item parameters and infit and outfit char-
acteristics are presented in Tables S16 and S17, respectively. 
The evaluation of the RMSD statistics provided evidence 
for the proper fit of the items. All items’ RMSD statistics 
were below 0.05, ranging from 0.02 to 0.05 for intimacy 
(M = 0.03, SD = 0.01, Mdn = 0.02), from 0.02 to 0.04 for 
passion (M = 0.03, SD = 0.01, Mdn = 0.03), and from 0.01 to 
0.05 for commitment (M = 0.03, SD = 0.01, Mdn = 0.03; see 
Table S18 in the SM for details).

The analyses of item difficulty and discrimination param-
eters are presented in Figures S67–S68 in the SM, respec-
tively. The endorsement of all items was high. The β param-
eters of all items fell below 0 (ranging from –5.89 to –0.84, 
M = –1.57, SD = 1.17, Mdn = –1.29), meaning that the below-
average level of the latent trait was sufficient to endorse the 
items. Passion was the most difficult subscale, while Intimacy 
and Commitment were less so. Notably, all subscales were 
rather easily and highly endorsed. The analysis of item dis-
crimination revealed that most items had high discrimination 
parameters, ranging from 1.90 to 6.18 (M = 3.04, SD = 1.02, 
Mdn = 2.95).

Test-information functions revealed that the subscales 
differed regarding how much information they provided and 
at which trait levels they were the most reliable (see Figure 
S69 in the SM). The commitment and intimacy subscales 
provided much more information than the passion subscale, 
but they did so at a lower trait level than that of passion. Fig-
ure S69 reflects what can be drawn from discrimination and 
difficulty analyses: intimacy and commitment were easier but 
more discriminating than passion, while passion was more 
difficult and also less discriminative than intimacy and com-
mitment. All items seemed to carry the most information at 
the lower end of the trait continuum. At the same time, all 
items were less discriminative for people with average and 
above-average levels of the trait. Total information function 
graphs show that the reliability of the subscales was above 
the minimal acceptable value of 0.70 (Taber, 2018), between 

Table 2  Items from the 15-item 
Triangular Love Scale (TLS-
15) with a 5-point response 
range (from 1–Not at all to 5–
Extremely)

TLS-15

Intimacy
1. I have a warm relationship with my partner
2. I receive considerable emotional support from my partner
3. I value my partner greatly in my life
4. I have a comfortable relationship with my partner
5. I feel that my partner really understands me
Passion
6. My relationship with my partner is very romantic
7. I find my partner to be very personally attractive
8. I cannot imagine another person making me as happy as my partner does
9. There is something almost “magical” about my relationship with my partner
10. My relationship with my partner is passionate
Commitment
11. I have confidence in the stability of my relationship with my partner
12. I view my commitment to my partner as a solid one
13. I am certain of my love for my partner
14. I view my relationship with my partner as permanent
15. I feel a sense of responsibility toward my partner
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–3.0 and 1.5 standard scores in the case of intimacy and com-
mitment, and between –3.0 and 2.0 in the case of passion (see 
Figures S70–S72 in the SM).

Discussion

Results of Study 2 supported the claim of good psychomet-
ric properties of the TLS-15 (see Table 2). All three love 
subscales (i.e., intimacy, passion, and commitment) were 
successfully re-created with their corresponding five items. 
Also, the three-factor structure of the TLS-15 was estab-
lished. In the next step, we further tested the psychometric 
characteristics of the TLS-15, that is, test–retest reliability 
and convergent validity.

Study 3

Study 3 aimed to assess the test–retest reliability and conver-
gent validity of the TLS-15 as compared to the TLS-45. For 
this goal, a within-subject repeated-measure design (with 
a two-week delay) was implemented. Half the participants 
completed the TLS-15 in the first wave and the same TLS-15 
in the second wave, while the other half completed the TLS-
45 in both waves. Importantly, to test for convergent validity, 
we used the same scales as Sternberg (1997) in his validation 
of the original TLS-45.

Method

The Principal Investigator’s Institutional Review Board 
(IRB) at the Institute of Psychology, University of Wrocław 
approved the study’s protocol. All participants provided 
informed consent to participate in the survey.

Power Analysis

Power analysis was conducted to determine the number of 
participants for Study 3. Using R (version 4.0.1), simula-
tions of the obtained power to detect the assumed test–retest 
reliability were performed. In these analyses, a power of 
80% was assumed for two measurements, a minimum reli-
ability (cut-off point) of 0.7, an alpha of 0.05, and a cor-
relation between measurements of 0.8. A bootstrapping 
analysis with 5,000 iterations indicated that the minimum 
number of participants in the second wave should be 122 
(for each of the TLS versions). Based on the recruitment 
company’s experience, it was predicted that of those who 
would participate in the first wave, approximately 61% 
could be expected to also participate in the second wave. 
Hence, a minimum of 200 individuals had to be invited to 
participate in the first wave for both the TLS-15 or TLS-
45, for a total minimum number of 400 individuals in the 

first wave, of whom 61% (n = 244, 122 per condition) were 
predicted to participate in the second wave.

Participants

We recruited 413 Polish participants, among whom 197 
self-reported as male (48%) and 215 as female (52%); one 
person did not indicate their sex. Age ranged between 18 
and 65 years (M = 37.68, SD = 12.05, Mdn = 36). Of the 
total, 125 individuals were dating (30%), 38 were in a com-
mitted relationship (9%), and 250 were married (61%). 
The mean length of the relationship was 142.25 months 
(SD = 121.12). Regarding the level of education, 15 par-
ticipants (4%) indicated completing only primary school, 
203 (49%) up to high school, and 95 (56%) attained a uni-
versity degree. All participants passed the attention check 
and were thus included in further analyses. In the first wave, 
part of the sample (N = 205) completed the TLS-15, while 
the other (N = 208) completed the TLS-45. Of the 413 par-
ticipants from the first wave, 256 participated in the second 
wave of the study, of whom 134 re-completed the adapted 
TLS-15 scale and 122 re-completed the original TLS-45 
scale.

Procedure

Participants were recruited with the help of an external com-
pany and were compensated for their participation. The study 
was conducted online. In the first wave, each participant com-
pleted Rubin’s (1970) Love Scale and the Kansas Marital 
Satisfaction Scale (KMSS) (Schumm et al., 1983, 1986). In 
addition, half the participants completed the shortened Tri-
angular Love Scale (TLS-15), while the other half completed 
the original Triangular Love Scale (TLS-45).

Measures

Rubin’s Love Scale consists of 13 questions with a 9-point 
response scale (ranging from 1–Definitely no to 9–Definitely 
yes). An exemplary item from the scale reads, “I would do 
almost anything for my partner.” The scale has been validated 
in several studies (e.g., Amelang & Pielke, 1992; Dermer & 
Pyszczynski, 1978). The KMSS consists of three questions 
on a 7-point response scale (ranging from 1–I am extremely 
dissatisfied to 7–I am extremely satisfied). An exemplary item 
from the scale reads, "How satisfied are you with your rela-
tionship?” The KMSS has been used in many cross-cultural 
studies, as it exhibits good psychometric properties (e.g., 
Sorokowski et al., 2019).
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Statistical Analyses

Again, we followed a similar path of analysis as in Studies 
1 and 2. We first tested the basic psychometric characteris-
tics of all three subscales of the TLS-15 and TLS-45. In the 
next step, using the proportion test and Student’s t-test, we 
investigated whether there were differences (in terms of sex 
and relationship duration) between those who filled out the 
TLS-15 and TLS-45. The intraclass correlation coefficients 
(ICC) were then determined for the TLS-15 and TLS-45. 
Convergent validity was tested via Pearson’s correlations 
with the total score of Rubin’s Love Scale and the KMSS. 
All analyses were performed in R (4.1.0). All packages used 
are listed in the SM.

Results

There were no differences in sex and relationship length 
between participants who completed the TLS-15 and TLS-
45 (x2

(1) = 0.11, p = 0.92; t(411) = 0.19, p = 0.85, respectively). 
Table S19 in the SM presents means, standard deviations, 
skewness values, kurtosis values, and reliability scores of 
all the scales from both waves. In short, both the TLS-15 
and TLS-45 subscales were highly reliable. Interestingly, the 
TLS-45 had higher skewness and kurtosis values than the 
TLS-15. Convergent validity of the TLS-15 and TLS-45 was 
confirmed, with both scales showing significant correlations 
with Rubin’s Love Scale and the KMSS (see Table S20 in 
the SM). As indicated by 95% confidence intervals, these 
relationships did not differ between the TLS-15 and TLS-
45, except for the correlation between Rubin’s Love Scale 
and passion, which was slightly stronger in the case of the 
TLS-45. Furthermore, there were no differences in correla-
tions between the TLS-15 and the TLS-45 from the original 
Sternberg’s (1997) study (see Table S20 in the SM), except 
for commitment of the TLS-15, which showed a stronger 
correlation with the KMSS compared to the TLS-45. Fur-
thermore, ICC revealed that both the TLS-15 and TLS-45 
were reliably stable (see Table S21 in the SM). However, the 
TLS-45 was slightly more reliable in the case of passion and 
commitment (a gap of 0.01 and 0.07 in 95% CI, respectively).

Discussion

The results of Study 3, a repeated-measures study validating 
both the TLS-15 and TLS-45, confirmed convergent validity 
of the TLS-15 with that of the original version and other indi-
ces of love. The correlations between the TLS-15 and both 
Rubin’s (1970) Love Scale and the Kansas scale (Schumm 
et al., 1983, 1986) did not differ markedly compared with the 
correlations between the TLS-45 from Study 3 and from the 

original Sternberg (1997) study and the same validity scales. 
The only two exceptions were: passion was slightly more 
strongly related to the Rubin’s Love Scale for the TLS-45 
than for the TLS-15 in Study 3, and commitment was slightly 
more strongly related to the KMSS for the TLS-15 than for 
the TLS-45 from the Sternberg (1997) study. In addition, the 
TLS-15 had good test–retest reliability (Fleiss, 1986; Oremus 
et al., 2012), as indicated by the ICC. Nevertheless, although 
the ICC of the TLS-15 and TLS-45 did not differ for intimacy 
and passion (as indicated by the confidence intervals), com-
mitment of the TLS-45 had a higher ICC and, thus, was more 
stable than commitment of the TLS-15. After confirming the 
good psychometric properties of the TLS-15 in Studies 2 and 
3, we proceeded with a large, cross-cultural investigation in 
Study 4 that was part of a larger research project focused on 
love, mate attraction, and physical attractiveness (see e.g., 
Kowal et al., 2022).

Study 4

In Study 4, we aimed to extend the results of the previous 
three studies on a larger cross-cultural sample and to test 
whether the short version of the Triangular Love Scale (TLS-
15) holds good psychometric properties. A further goal was 
to test the cross-cultural validity of different linguistic ver-
sions of the TLS-15.

Method

The study was conducted in the framework of a cross-cul-
tural investigation with 404 contributing scholars from 105 
participating countries. The Principal Investigator’s Institu-
tional Review Board (IRB) at the Institute of Psychology, 
University of Wrocław, approved the study’s protocol. All 
collaborators who collected data followed the ethical guide-
lines of their IRBs, acting either on the ethical approval of the 
Principal Investigator’s IRB or ethical approval received from 
their local IRB. All participants provided informed consent 
to participate in the survey.

Power Analysis

The power required in cross-cultural studies and in invari-
ance equivalence analyses is difficult to estimate. It often 
causes heated debates (Matsumoto et al., 2010; van de Vijver 
& Leung, 2021). Some researchers suggest a minimum 
of 200 participants per group (Kline, 2005), while others 
advise a minimum of 93 participants (van de Vijver et al., 
2019). Based on indications in the literature and our own 
experience in cross-cultural data analysis (Ikizer et al., 2022; 
Kowal et al., 2020a, 2020b, 2021, 2022), we decided to test 
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the equivalence of invariance on a minimum number of 100 
participants per linguistic group.

Participants

A total of 118,320 participants from 175 countries responded 
to the recruitment call and completed the survey in one of 
the 43 available languages. Of those, data from 60,311 adult 
individuals across 156 countries were processed for further 
analysis, including 41,447 (69%) female participants, 18,169 
(30%) male participants, 449 (0.7%) non-binary participants, 
and 246 (0.4%) who preferred not to indicate their sex. Par-
ticipants were aged between 18 and 90 years (M = 32.41, 
SD = 12.89, Mdn = 28). Inclusion in the analyses was based 
on the following criteria: participants reported that they were 
romantically involved, they passed the attention check provid-
ing meaningful answers, and there were at least 100 responses 
per language version of the survey. Six languages (Bengali, 
Swahili, Urdu, Chinese-simplified, Mongolian, and Thai) did 
not pass this latter inclusion criterion. The following 37 lan-
guages were included in our study: Arabic, Bosnian, Brazilian 
Portuguese, Bulgarian, Chinese Traditional, Croatian, Czech, 
Dutch, English, Estonian, Farsi, Finnish, French, Georgian, 
German, Greek, Hebrew, Hungarian, Italian, Japanese, 
Korean, Lithuanian, Macedonian, Malaysian, Norwegian, 
Polish, European Portuguese, Romanian, Russian, Serbian, 
Slovak, Slovenian, Spanish, Spanish (Latin), Swedish, Turk-
ish, and Ukrainian (see Table S22 in the SM). The respondents 
were either dating someone (13,180, 22%), in a committed 
relationship (25,755, 43%), or married (21,376, 35%). In all, 
145 participants (0.2%) indicated having no formal educa-
tion, 263 (0.4%) completed only up to primary school, 2743 
(4.6%) completed up to secondary school, 10,968 individuals 
(18.2%) completed up to high school, 21,550 (35.7%) attained 
up to a bachelor degree, 11,885 (19.7%) attained up to a mas-
ter degree, and 3668 (6.1%) attained a doctoral degree; 9089 
participants (15.1%) did not respond to the question about 
their education level. A detailed description of participants 
per country is given in Table S23 in the SM.

Procedure

We forward- and back-translated (Brislin, 1970, 1983) the 
survey into 43 languages (see SM for detailed instructions for 
all translating teams). Data collection spanned five months 
(April–August 2021). Data were collected online via the Qual-
trics platform in all but four countries. One Russian collabora-
tor collected data using the Toloka website (a crowd-sourcing 
platform popular in Russia). Individuals from Algeria and 
Morocco could not access the Qualtrics site, so data were 
collected in person using a paper-and-pencil method. Iranian 
participants also had difficulties accessing the Qualtrics site, 
so data were collected using Google Forms. Collaborators 

invited participants from as diverse sample pools as possible 
(e.g., men and women, older and younger, from rural and 
urban areas, from the community and university samples). 
Participants were also asked to share the link to the survey on 
their social media. Approximately 6% of the data were col-
lected with the help of outsourcing companies.

Statistical Analyses

In the first step, we followed the statistical approach from the 
previous studies and calculated the basic psychometric prop-
erties of the TLS-15 (i.e., reliabilities and correlations). We 
then proceeded with multigroup confirmatory factor analyses 
to establish the equivalence of the TLS-15 across languages. 
After testing for configural invariance, we constricted the fac-
tor loadings (metric invariance) and intercepts to be equal 
(scalar invariance). Model comparisons were assessed fol-
lowing the recommended criteria, including a change of CFI 
(ΔCFI) and TLI (ΔTFI) no greater than 0.01, a change of 
RMSEA (ΔRMSEA) no greater than 0.015, and a change of 
SRMR (ΔSRMR) no greater than 0.01, indicating that the two 
compared models did not differ in terms of model fit (Chen, 
2007; Cheung & Rensvold, 2002). In the last step, we applied 
IRT analysis with the GPCM model. All analyses were per-
formed in R (4.1.0). All packages used are listed in the SM.

Results

Table S24 presents means, standard deviations, skewness, 
kurtosis, and reliability values (Cronbach’s alpha, omega 
total, omega hierarchical, and expected a posteriori EAP trait 
scores, which were estimated from the GPCM models) of the 
three love subscales separately and jointly, in a three-factor 
solution. In summary, all items were within the expected 
range of normality distribution. Furthermore, we found evi-
dence for the good reliability of the three love subscales. 
Table S25 in the SM shows means, standard deviations, 
Cronbach’s alpha, and McDonald’s omega for each of the 
languages. Item-subscale and inter-item correlations showed 
that all items correlated with each other (more so within the 
subscale; see Tables S26 and S27 in the SM, respectively). 
Item-subscale correlations were significant and varied from 
0.81 to 0.87 for Intimacy, from 0.76 to 0.86 for Passion, and 
from 0.72 to 0.87 for Commitment.

In the next step, we conducted multigroup confirmatory 
factor analyses. The analyses indicated that the overall model 
with a three-factor structure (TLS-15) fit the data well regard-
ing configural, metric, and scalar invariance (see Table S28 
in the SM). However, although the ΔCFI and ΔTLI were 
below the cut-off of 0.01 after constricting loadings and 
intercepts (ΔCFI = 0.007, ΔTLI = 0.006 and ΔCFI = 0.008, 
ΔTLI = 0.007, respectively), as well as ΔRMSEA 
(ΔRMSEA = 0.013 and ΔRMSEA = 0.009, respectively), 
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ΔSRMR was above the cut-off (ΔSRMR = 0.017 and 
ΔSRMR = 0.008, respectively). Hence, we decided to con-
strain loadings and intercepts of two items from each scale 
(i.e., Intimacy items 1 and 3, Passion items 7 and 8, Com-
mitment items 13 and 15) to test for a partial metric and 
partial scalar invariance (Byrne et al., 1989; Steenkamp & 
Baumgartner, 1998). The analysis of partial metric and par-
tial scalar invariance provided evidence that such models 
can be considered invariant (ΔCFI = 0.003, ΔTLI = 0.003, 
ΔRMSEA = 0.007, ΔSRMR = 0.009 between configu-
ral and partial metric, and ΔCFI = 0.003, ΔTLI = 0.003, 
ΔRMSEA = 0.005, ΔSRMR = 0.004 between partial metric 
and partial scalar). We repeated the above steps for each of 
the love components (i.e., Intimacy, Passion, and Commit-
ment; see Table S28 in the SM). Similarly, as in the TLS-15 
case, partial scalar invariance was reached in all three cases. 
The common variance explained by the three-factor structure 
CFA model was 62%. Based on the analysis of the BIC and 
AIC, we inferred that the hierarchical three-factor structure 
was superior to the one-factor model that captured all 15 
items (ΔBIC = 43,695, ΔAIC = 43,722).

Next, we proceeded with the IRT analyses. First, we con-
ducted the analysis of unidimensionality. Although the par-
allel analyses suggested three factors per subscale, the first 
factor was clearly dominant. The minimum average partial 
(MAP) criterion and the ratio of the first to second eigenval-
ues (greater than 4:1) also provided evidence for a one-factor 
structure of all three subscales tested separately. Adjusted Q3 
statistics revealed that within the subscales, all items were 
locally independent. The visual inspection of the item char-
acteristic curves revealed that all items might be considered 
as ordered. Figure 1 illustrates an exemplary item from Study 
1 and the corresponding item from Study 4 with an altered 
response range (the visualization of all items can be found in 
SM, Figures S73–S87). A summary of the parameters from 
the GPCM is presented in Table S29 (SM).

All items showed no infit and outfit (i.e., these statistics 
were close to 1.00, see Table S30 in the SM). The evalua-
tion of the RMSD misfit statistics confirmed the items’ good-
ness of fit (Table S31 in the SM). All items’ RMSD were 
below 0.05, ranging from 0.02 to 0.03 (M = 0.02, SD = 0.004, 
Mdn = 0.02). The analysis of items’ difficulty and discrimina-
tion is presented in Figures S88–S89, accordingly. Similarly to 
Studies 1 and 2, the endorsement of all items was high, as the β 
parameter of all items fell below 0. The most difficult subscale 
was Passion, with the exception of the seventh item, while 
Intimacy and Commitment were less difficult. The analysis of 
item discrimination revealed that most of the discrimination 
values were fairly high, ranging from 1.17 to 3.12 (M = 2.09, 
SD = 0.54, Mdn = 2.12). Figure S90 in the SM reflects what 
can be drawn from discrimination and difficulty analyses: 
intimacy and commitment were more endorsed and more 
discriminative than passion, while passion was less endorsed 
and less discriminative than intimacy and commitment.

Test information functions revealed that subscales dif-
fered regarding how much information they provided and at 
which trait levels they were most reliable. The commitment 
and intimacy subscales provided more information than the 
passion subscale, but did so at a slightly lower trait level 
than passion. Nevertheless, all items seemed to have provided 
the most information at the below-average trait levels. Total 
information function graphs show that the reliability of the 
subscales was above the minimal acceptable value of 0.70 
(Taber, 2018), between –3 and 1.5 standard scores in the case 
of intimacy and passion and between –3 and 1 in the case of 
Commitment (see Figures S91–S93 in the SM).

Discussion

Study 4 supported the results of previous studies. Good 
psychometric properties of the TLS-15 were confirmed in a 
large cross-cultural sample (N = 60,311). Furthermore, the 

Fig. 1  A graphical representation of item thresholds of the first item 
from the passion subscale from the TLS-15 (with a 5-point item 
response range, a) and the corresponding item from the TLS-45 (with 

a 9-point item response range, b). Note. This comparison is made on 
two different samples, so any conclusions warrant caution
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multigroup CFA revealed that the 37 linguistic versions of 
the TLS-15 may be considered invariant, allowing for score 
comparisons across cultures and countries.

General Discussion

Our aim was to investigate whether the 45-item Triangular 
Love Scale (Sternberg, 1997), commonly used to assess levels 
of romantic love in people who are in a romantic relationship, 
could be shortened while retaining its original three-factor 
structure as well as validly and reliably measuring experi-
ences of romantic love. We not only achieved this methodo-
logical goal, but also provided evidence that the Triangular 
Theory of Love can be validated across 37 languages with 
distinct cultural backgrounds, yielding comparable results.

In Study 1, based on a re-analysis of data from a large-scale 
study of 7332 individuals using the original version of the TLS-
45 (Sorokowski et al., 2021), we selected 15 items demonstrat-
ing the best psychometric properties based on kurtosis, skew-
ness, item-scale correlations, CFA loadings, misfit statistics, 
and parameters of difficulty and discrimination. This included 
five items from each of the love components: intimacy, passion, 
and commitment. Results revealed that the TLS-15 successfully 
re-created the structure of the TLS-45. We found evidence that 
the original scale’s 9-point structure might be inappropriate, as 
item thresholds were disordered. We thus revised the TLS-15 to 
include 5-point scales. The main shortcoming of Study 1 was 
that, when checking the psychometric properties of the TLS-15, 
we utilized data drawn from participants who answered all 45 
items of the TLS-45. It imposed a risk that the remaining 30 items 
(and their configuration) could affect how participants responded.

To address these limitations, we conducted Study 2, 
which confirmed that the TLS-15 can stand alone and pro-
vide comparable information to the TLS-45. The three-factor 
structure was well represented within the selected 15 items, 
with evidence that the 5-point response format was indeed 
more appropriate, as item thresholds were more ordered. The 
aim of Study 3 was to measure the convergent validity and 
test–retest reliability of the TLS-15 compared with the TLS-
45. We observed high correlations between the TLS-15 and 
both Rubin’s Love Scale and the KMSS, comparable to those 
of the TLS-45, which confirmed the convergent validity of the 
TLS-15. Furthermore, the results confirmed the test–retest 
reliability, that is, stability of the TLS-15 scores across time.

The final, large-scale Study 4, conducted on 60,311 par-
ticipants from 156 countries, confirmed the results of the 
previous three studies, further underscoring the cross-cul-
tural validity and applicability of the TLS-15. The 15 items 
effectively recreated the three-factor structure and the one-
factor structure of each of the three love components. This 
means that it is possible to use the TLS-15 to measure love 
based on three love components (i.e., intimacy, passion, and 

commitment), as well as to use the three love components 
separately (e.g., only to apply the first five items of the scale 
to measure intimacy, the following five items to measure 
passion, and the last five items to measure commitment). 
Study 4 also provided evidence for the partial scalar invari-
ance across 37 linguistic versions of the TLS-15, indicating 
its applicability in cross-cultural research. Finally, the short-
ened, 5-point response format was found to be superior to 
the original 9-point range, as it showed better monotonicity 
within the corresponding items.

Notably, we validated a short Triangular Love Scale (TLS-
15) derived from the same Triangular Love Theory as the 
original TLS-45. We did not change the items’ wording, so 
the concept of three love components, namely intimacy, pas-
sion, and commitment (Sternberg, 1988), remains intact. This 
is essential because the triangular theory of love is one of 
the most popular conceptions of love (Hatfield et al., 2012) 
and, by some, even considered the gold standard (Campbell 
& Kaufman, 2017). Indeed, the three factors of the TLS-
45 yield highly reliable scores across diverse samples (e.g., 
Graham & Christiansen, 2009). In Graham’s (2011) meta-
analysis, Intimacy, Passion, and Commitment from the TLS-
45 had the highest loadings on the love factor (compared to 
LAS, PLS, and Rubin’s Love Scale).

Furthermore, the results of Study 4 provided further evi-
dence for the three-factor structure of the TLS-15. When we 
compared the two CFA models, we found that the one with 
a three-factor structure had a superior fit to the single-factor 
structure. This aligns with previous research that the three-
factor model is adequate for the various modifications of the 
TLS (e.g., Gouveia et al., 2009; Overbeek et al., 2007). On 
the other hand, we found high correlations between Intimacy, 
Passion, and Commitment. Thus, our results also support 
previous concerns over the distinctiveness of the three love 
factors (e.g., Graham, 2011; Hendrick & Hendrick, 2003; 
Merino & Privado, 2020). It is reasonable to assume that 
love components are inextricably linked. However, it would 
be illuminating to establish what exactly drives these inter-
relationships and to further elaborate on the discriminative 
validity of these subscales. It could translate into disentan-
gling these relationships and creating more unique items 
within the TLS-15.

Love, as a multifaceted construct, has long captivated 
the interest of researchers, philosophers, and artists alike. 
It seems understandable—there is mounting evidence that 
love affects almost all aspects of our lives, from mating 
(Buss, 1989) to psychological well-being (Kansky, 2018; 
Oravecz et al., 2020), happiness (Tamir et al., 2017), and 
health (Fletcher et al., 2015). Love’s influence also spans 
the social environment. Many studies have found love’s 
dyadic or family-level impact on, for instance, partners’ 
mental and physical health (Gallacher & Gallacher, 2011), 
healthy (and unhealthy) habits (Jackson et al., 2015; Keller 



 Archives of Sexual Behavior

1 3

et al., 2020), and children’s development and achievements 
(Amato & Keith, 1991; Auersperg et al., 2019).

Our research also supports the universality of romantic 
love experiences viewed from the lens of the Triangular 
Love Theory (Sternberg, 1988, 2021). As evidenced by 
Study 4, 60,311 individuals from 156 countries experi-
enced comparable levels of intimacy, passion, and commit-
ment toward their partners. This observation not only rein-
forces the robustness of the theory’s conceptual framework, 
but also emphasizes the human capacity to feel romantic 
love. This capacity transcends cultural, linguistic, societal, 
and geographical boundaries.

We believe that love is essential, and future studies 
should be devoted to investigating the love phenomenon. 
We hope that the proposed TLS-15 will help us achieve 
greater consensus on how we measure love and thus 
contribute to advances in its study. However, we wish to 
emphasize that the TLS-15 carries the most information 
at the lower levels of love, so it can more reliably dif-
ferentiate between individuals experiencing average and 
below-average levels of love than between individuals of 
above-average love experiences. This may be crucial from a 
clinical or psychological perspective, as the TLS-15 might 
be especially useful for couple counselors and therapists 
when working with couples with relationship issues, often 
those who experience lower levels of love (Kurdek, 2002).

Although our article has been primarily written from 
the perspective of the researcher, there are two other per-
spectives—those of counselors or therapists and those of 
clients—that are important to understanding why a shorter 
version of the Triangular Love Scale will be useful in prac-
tice, as well as in theory and research. First, for those coun-
selors who use the scale to assess love or compatibility, it is 
advantageous to have a shorter scale whose administration 
can better fit into the usual 50-min therapy or counseling 
“hour.” With the need for preparation, set-up, and pos-
sibly scoring, the shorter version is much more practical 
for counseling or therapeutic purposes. Second, clients 
taking the assessment will be less burdened by a 15-item 
assessment than by a 45-item one. The shorter assessment 
reduces the chances of test fatigue and may also provide 
better data for end-of-scale questions that otherwise might 
have been given shorter shrift.

Perhaps most crucial is that we have provided a psycho-
metrically validated, abbreviated assessment that can ensure 
compatibility across different uses of the Sternberg triangular 
love scale to the maximum extent possible. In the past, investi-
gators have used different purported versions of the same test; 
these provide no guarantee of measuring the same thing as 
each other, nor what is measured by the longer version.

Although our article provides evidence for the usefulness of 
the TLS-15, it is not without limitations. First, in our studies, 
we focused on the triangular love theory (Sternberg, 1988), and 

thus, we only included the triangular love scale. The evidence of 
the relationships between various love scales is equivocal (e.g., 
Graham, 2011; Masuda, 2003), and thus, future research could 
shed more light on the comparison of the TLS with other love 
scales (such as the passionate love scale or the love attitudes 
scale). Second, as the focus of this study was on the factor and 
convergent validity of the TLS-15, future research may explore 
other types of validity (e.g., discriminative, predictive, or diag-
nostic validity). Third, as mentioned above, the TLS-15 does not 
differentiate high levels of love (or any of the love components) 
as well as might be hoped. This is to be expected, as any study of 
love among individuals in relationships, by definition, is limited 
to measuring love among those who remain in relationships and 
have not split up. Hence, such individuals usually tend to view 
their relationship as at least somewhat satisfactory. Nevertheless, 
further studies could attempt to modify the questions’ content 
so that the items could better distinguish individuals with aver-
age levels of love components. Fourth, the TLS-15 was only 
validated on individuals in a romantic relationship (i.e., dating, 
in a committed relationship, or married), while the original TLS-
45 also captures other types of love (e.g., motherly love). More 
research is needed to establish whether the TLS-15 can also be 
used in different types of relationships (e.g., polyamorous rela-
tionships, or relationships other than romantic contexts), thereby 
adjusting for the recipient of the love.

Conclusions

In summary, the present article validated a short version of 
the Triangular Love Scale (TLS-15) that consists of 15 items, 
five items per scale (intimacy, passion, commitment), with a 
five-point response range (from 1–not at all to 5–extremely). 
The proposed scale has 37 cross-cultural invariant versions 
(including Arabic, Bosnian, Brazilian Portuguese, Bulgar-
ian, Chinese Traditional, Croatian, Czech, Dutch, English, 
Estonian, Farsi, Finnish, French, Georgian, German, Greek, 
Hebrew, Hungarian, Italian, Japanese, Korean, Lithuanian, 
Macedonian, Malaysian, Norwegian, Polish, European Por-
tuguese, Romanian, Russian, Serbian, Slovak, Slovenian, 
Spanish, Latin Spanish, Swedish, Turkish, and Ukrainian), 
which can be used in future studies (see SM, accessed under 
the link https:// osf. io/ sazfc/). Furthermore, our study is the 
first to validate a theory of love with such distinct cross-
cultural groups, providing evidence that it is possible to yield 
comparable results across so many languages and cultures.
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