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Recent cross-cultural and neuro-hormonal investigations have suggested that love is a near

universal phenomenon that has a biological background. Therefore, the remaining important
question is not whether love exists worldwide but which cultural, social, or environmental factors
influence experiences and expressions of love. In the present study, we explored whether countries’
modernization indexes are related to love experiences measured by three subscales (passion,
intimacy, commitment) of the Triangular Love Scale. Analyzing data from 9474 individuals from 45
countries, we tested for relationships with country-level predictors, namely, modernization proxies
(i.e., Human Development Index, World Modernization Index, Gender Inequality Index), collectivism,
and average annual temperatures. We found that mean levels of love (especially intimacy) were higher
in countries with higher modernization proxies, collectivism, and average annual temperatures. In
conclusion, our results grant some support to the hypothesis that modernization processes might
influence love experiences.

Many studies have attempted to describe the phenomenon of love. However, only a limited number of scholars
have explored love feelings and experiences from a cross-cultural perspective (for notable exceptions, see, e.g.,' ™).
Even fewer scholars have focused on the observed differences in love levels across cultures (see, e.g.,>”). Yet,
such studies provided firm evidence that love varies across cultures®®. Thus, in the present study, we aimed to
investigate which cultural and environmental factors might be most pertinent to love experiences.

One of such factors may be the country’s level of modernization'®!!. Modernization has many meanings, but
in the present paper, we define it as a permanent process carried out through reform, education, and innovation,
which today means a transition to an industrial and urbanized society'>"’. This hypothesis has been supported
by theories and observations of classical humanists'*!® and a few empirical studies. For instance, Belsky et al.'¢
surmised that when children are exposed to harsh physical environments and economic hardships (as in cultures
with lower modernization indexes), they tend to exhibit lower levels of romantic love in adulthood. Conversely,
when children are provided with sufficient health care, education, and resources (as in cultures with higher
modernization indexes), they may experience more intense love and be more emotionally engaged with their
partners'”'8. Thus, it is possible that growing importance of romantic love in adulthood stems from changes in
parental emotional investments and better living conditions. Baumard et al."! provided some evidence for such
claims. Based on the refined literary analysis of almost 4000 years, Baumard et al. showed that incidences of love
increased throughout history with economic development.

Another potential sociocultural factor that might influence love experiences is a classical construct in psychol-
ogy, namely, individualism-collectivism. From a psychological perspective, collectivism is a value characterized
by an emphasis on cohesiveness and prioritization of the group over the self'>?°. Some studies suggested that
level of collectivism influences mate choice and acceptance of arranged marriages®!, as well as understanding
and endorsing the concept of romantic love in romantic relationships’. In more collectivistic countries (such
as India*?), love before marriage can be considered a “disruptive element” motivated by selfish interest, which
undermines loyalty to family. On the contrary, love is regarded as a basis for marriage among more individu-
alistic Americans”?. Thus, the level of cultural individualism might relate to love patterns in the given society.

Gender equality is the third country-level aspect that is vastly hypothesized to differentiate love experiences
across cultures. De Munck and Korotayev?* analyzed Rosenblatt’s* data, which consisted of 75 societies, and
found that societies in which premarital sex and/or adultery are permitted for both men and women rate roman-
tic love as a more important prerequisite of marriage than do societies in which either one is prohibited. Thus,
when women are treated more equally, it might entail their higher agency in choosing with whom they would
like to get married (most likely, with someone they love). Furthermore, based on the archival descriptions of
traditional societies, the same authors showed that various factors, possibly related to relationships’ intimacy
(e.g., spending leisure time together), significantly predict female status in society. Both analyses are intriguing,
but they face similar shortcomings. Authors utilized archival data, which might not reliably represent explicit
love levels in analyzed societies. Hence, testing the above hypotheses in contemporary societies that differ on the
gender equality continuum could shed more light on the role of gender equality in the love landscape.

To test predictions about cultural differences in love experiences, we conducted a large-scale study of romantic
relationships in 45 countries and territories. We tested if country-level modernization indexes, including the
Human Development Index (HDI), World Modernization Index (WMI), Gender Inequality Index (GII), and
level of collectivism, are related to levels of love across different countries. Many well-known theories of love in
the social sciences highlight that love consists of passionate (intense and arousing) and companionate (tender
and affective) elements. Such a distinction can also be found in Sternberg’s Triangular Theory of Love?.
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Note: gray strips represent countries not included in the study, the lightest orange—countries with the lowest love
levels (scores between 6.49 to 7.35), lighter orange—countries with lower love levels (scores between 7.36 to
7.61), darker orange—countries with higher love levels (scores between 7.62 to 7.78), the darkest orange—
countries with the highest love levels (scores between 7.79 to 7.94) on a scale 1-9. The map was generated using
Heatmapper (http://heatmapper.ca/geomap; Creative Commons Attribution-ShareAlike 2.0 Generic).

Figure 1. Levels of love (comprised of 45 items from the Triangular Love Scale) across the countries.

Sternberg has stated that love consists of intimacy, passion, and commitment. We decided to follow Stern-
berg’s theory because at least two of its components (i.e., intimacy and passion) perfectly align with our aims.
The first component-intimacy—refers to closeness, connectedness, communication, and caring. The second
component-passion—pertains to romance, excitement, and physical arousal. Furthermore, as previous studies
have shown that environmental variation in temperature induces greater social proximity?®*, influences preferred
interpersonal distance®, interpersonal touch in close relationships *°, and affects emotional expressiveness®!,
we decided to control for each country’s average annual temperature. Because relationship length can affect
the intensity of the love components?, and the average lengths of relationships varied across the countries we
surveyed, we controlled for it in the analyses. We also controlled for sex, as men and women tend to experience
love differently®>**.

Results
Figure 1 presents levels of composite love scores (mean love comprised of 45 items) across countries. The analyses
of skewness and kurtosis of the love scales did not provide evidence for the violation of the normality assump-
tions for large samples. Correlations between variables of interest are presented in Table S1 in the Supplementary
Material (SM). Next, we proceeded with multilevel models. Based on the high multicollinearity (VIFs>5) when
computing models with subscales of love as outcome variables and modernization indexes (WMI, GII, and
HDI) as predictor variables (raw correlations between these variables ranged from r=0.86 to r=0.93, suggest-
ing that, despite different names, they all might fall under the same umbrella of modernization), we decided to
run three separate models for each of the love components. In each of these models, we entered either WMI,
GII, or HDI and the remaining variables of interest (country-level collectivism, annual average temperatures,
and participants’ sex and relationship length) as predictor variables. The outcome variables were the composite
TLS-45 score (a mean of 45 items) and a composite score (a mean of 15 corresponding items) of each of the love
subscales (i.e., intimacy, passion, and commitment). Here, we present the results of the models that explained
the most variance (see Table S2 in the Supplementary Material for a comparison of explained variance), that is,
models with HDI (see Table 1).

The results showed that HDI and country-level average annual temperatures were positively related to the
STLS-45, intimacy, passion, and commitment, while country-level collectivism was positively related to the STLS-
45, intimacy, and commitment. That would mean that inhabitants of more modernized countries with higher
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Table 1. Results of the multilevel linear models regressing love components (i.e., STLS-45, intimacy, passion,
and commitment) on countries’ levels of Human Development Index (HDI), Collectivism level, annual average
temperature, and participants’ sex and length of relationship (in months), with participants nested within
countries. *p <0.05, **p < 0.01, **p <0.001. *Human Development Index, "Collectivism-in-group favoritism,
“Temperature—Average annual temperatures, ‘Participants’ sex with men as a reference group, “Participants’
relationship length in months.

average annual temperatures would, on average, experience higher levels of all love components. Furthermore,
more intimacy and commitment would be experienced by those from more collectivistic countries. We also
found evidence that, controlling for other factors in the model, women had a higher mean level of intimacy but
a lower mean level of passion than men. Furthermore, the longer the relationship, the lower the mean level of
experienced intimacy and passion, but the higher the mean level of commitment.

A similar pattern of results was yielded in the case of the two other proxies of countries’ modernization levels.
World Modernization Index was positively and Gender Inequality negatively related to the STLS-45 ($=0.181,
p<0.001, pseudo 7> =0.018, f=-0.138, p<0.001, pseudo *=0.011, respectively), intimacy (8 =0.264, p<0.001,
pseudo 2=0.046, B=-0.178, p=0.002, pseudo r*=0.024, respectively), and commitment (§=0.169, p=0.007,
pseudo r?=0.022, $=-0.142, p<0.002, pseudo r*=0.019, respectively), see Tables $3-54 in the SM for detailed
results. We have also tested the above models with participants’ age as a control variable. However, because
participants’ age and relationship length were highly correlated (r=0.83), we did not introduce age simultane-
ously but rather interchangeably with relationship length. The patterns of results between love components and
cultural and environmental variables remained the same, except for country’s collectivism level, which ceased
to be significantly related to intimacy (see Tables S5-S7 in the Supplementary Material).

As we observed stronger effects for intimacy than passion, in an explorative vein, we also tested for models
with passionate love (i.e., passion to intimacy ratio) as an outcome variable. We found that the amount of pas-
sion to intimacy ratio was lower in countries with higher modernization indexes (see Tables S3, S4 and S8 in
the SM for details).

In the last step, we tested for non-linear relationships between the outcome and predictor variables. As became
evident from the scatterplots (see Fig. 2 and Figs. S1-S4 in the SM), after a certain threshold of modernization
(e.g.,~0.85 in the case of HDI), mean levels of STLS-45, passion, and commitment tended to decrease. These
conclusions were further confirmed by the results of the multilevel models, which included the squared term of
modernization indexes (see Tables S9-S11 in the SM for detailed results).

Discussion

Many descriptive works show how love experiences may change with various levels of modernization***. Other
study supported such claims based on the analysis of incidences of love in narrative fiction throughout centuries''.
However, based on quantitative, cross-cultural data, our study is the first to provide evidence on how love
experiences vary concerning different levels of human development and modernization indexes. We observed
that, in general, participants from countries with higher (compared with countries with lower) levels of HDI,
World Modernization Index, and gender equality experienced more love with their partners, controlling for
participants’ sex, relationship length, countries’ average annual temperatures, and collectivism level. However,
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Figure 2. A graphical representation of the non-linear relationship between predicted love scores and Human
Development Index (controlling for country’s collectivism, average annual temperature, and participants’ sex
and relationship length).

after reaching a certain, relatively high threshold of modernization (e.g., in the case of HDI—0.85), mean love
levels tend to drop. Overly simplifying, we can conclude that more modernized countries have a higher level of
all love subscales (though this effect is more pronounced for intimacy than passion), but the highest levels of
modernization do not promote intense love experiences.

Furthermore, the results provided tentative evidence that higher mean levels of intimacy and commitment are
positively related to countries’ level of collectivism. It is especially interesting, considering that previous studies
highlighted the importance of romantic love in relationships established in more individualistic cultures”?** as
opposed to more collectivistic cultures, in which, historically, arranged rather than love marriages have been more
prevalent®*”. On the other hand, collectivistic values promote a more relational view of romantic relationships®®.
Thus, individuals from more collectivistic countries might be more altruistic towards their partners>*’, which
could naturally lead to more intimate and stronger bonds between the lovers*’. However, the observed relation-
ships ceased to be significant when controlling for participants’ age. Also, we did not observe any links between
passion level and country’s collectivism index. Considering the most recent cultural changes in collectivistic
values in various countries*, future studies could investigate whether individual levels of collectivistic beliefs
might be more related to experiences love than country-levels of collectivism.

Relatively modest relationships between modernization indexes and passion suggest that passion is rather
stable across different modernization levels, and that what carries the relationship between the passionate love
(i.e., passion to intimacy ratio) and modernization indexes is higher intimacy in countries with higher moderni-
zation indexes. A growing body of research provides evidence for biological antecedents of passion and its role
in reproduction (see, e.g.,****), and thus, the stability of passionate experiences across various countries seems
unsurprising. Furthermore, in line with previous works**4°, we observed lower levels of passion and intimacy,
and higher levels of commitment among participants with longer relationship duration.

However, questions regarding the mechanisms behind the observed patterns of changes in intimacy/commit-
ment are more challenging to answer. The simplest explanation might be that people from countries with higher
modernization indexes tend to emphasize the friendship aspect of relations with their partners*. Indeed, some
studies provided evidence that individuals from countries with higher modernization indexes expect love to be
based on mutual attraction and emotional closeness®*’. Apart from the environmental and economic factors
already tackled in the introduction (i.e., the growing importance of romantic love in adulthood possibly resulting
from changes in parental emotional investment and better living conditions'!****’), we can also hypothesize
other possible explanations.

For instance, cultural changes stem from processes of democratization, emancipation of love , gender
shifts, and increasing gender equality®*>. Because love becomes increasingly dependent on the capitalist market,
such processes may also promote specific love patterns (that is, more intimate love but not that much of sexual
love*”**). We might also consider social changes in terms of cultural perception of reproduction or, in general,
postponed reproduction in countries with higher modernization indexes®>*. Several of these factors may be
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Country: Cities where the data was collected

Algeria: Algiers, Setif
Australia: Canberra
Austria: Vienna

Chile: Santiago
China: Hong Kong, Beijing

Costa Rica: San José
Croatia: Zagreb

El Salvador: San Salvador
Estonia: Tartu

Georgia: Tibilisi

Germany: Dresden

Belgium: Luovain la Neuve
Brazil: Rio de Janeiro, Sao Paulo

Colombia: Bogota, Cucuta, Tunja

Cuba: Havana, Verda Nueva, Consolacion del Sur

Greece: Crete, Athens
Hungary: Pécs, Budapest, Varpalota, Székesfehérvar, Veszprém, Zalaegerszeg

Portugal: Lisbon
Romania: Bucharest

India: Delhi Russia: Moscow, Ussuriisk
Indonesia: Yogyakarta, Jakarta Serbia: Nis

Iran: Shiraz Slovakia: Trnava, Nitra
Italy: Milan Slovenia: Ljubljana, Maribor

Jordan: Ma'an

Lithuania: Vilnius

Malaysia: Kuala Lumpur

Mexico: Morelia

Nigeria: Nsukka

Norway: Trondheim

Pakistan: Lahore, Dera Ghazi Khan, Istambad, Karachi
Peru: Lima

Poland: Brzeg, Wroctaw, Gdansk

South Korea: Seoul

Spain: Granada

Sweden: Stockholm

the Netherlands: Amsterdam
Turkey: Izmir, Istanbul
Uganda: Kampala, Gulu
United States: Austin
Uruguay: Montevideo
Vietnam: Hanoi

Note: The map was generated using the react-simple-maps library, which allows open use, copying and
modification (including sale). Made available under the MIT license (https.//github.com/zcreativelabs/react-
simple-maps/blob/main/LICENSE). The author of the library is Richard Zimerman.

Figure 3. Locations of data collection. Countries (in blue) with corresponding study sites (cities in orange).

responsible for the observed increasing role of intimacy in societies with higher modernization indexes. Future
research should focus on disentangling modernization components, which would shed more light on which
specific factors drive the observed patterns.

Furthermore, we observed a distinctive drop in the mean levels of love among participants from countries that
reached a relatively high level of modernization (e.g., in the case of HDI, the threshold was 0.85). This suggests
that, although country’s economic development generally promotes more intense love experiences, reaching a
certain developmental point might reverse these beneficial love effects. Such hypotheses have been indirectly
laid by ethologists studying animal behaviors®”*%. For instance, in a classical study, Calhoun®” observed that
mice thrived when granted unlimited access to all necessary resources. However, mice started to lose interest in
mating and reproduction when the situation was too good for too long. We can only speculate to which extent
such an animal model might apply to humans.

Interestingly, research on the role of temperature in social interactions evokes heated discussions. We found
some evidence that a country’s average temperature is positively related to love experiences. When controlling for
other factors, we found that participants from countries with higher annual temperatures reported higher levels
of love (though this effect was the strongest for passion). However, raw correlations showed the opposite patterns,
meaning that participants from countries with higher temperatures experienced lower intimacy and commit-
ment levels. As results of previous studies also yielded contradictory conclusions?®*, future investigations might
attempt to deepen our understanding of the role of climate and temperature on humans’ feelings and behaviors.

Although the current study sheds new light on the cultural evolution of love, it is not free of limitations. First,
despite recruiting a relatively large number of participants from various cultures, one needs to bear in mind that
the studied sample was not representative of any of the 45 countries. Moreover, our participants were relatively

Scientific Reports |

(2023)13:773 |

https://doi.org/10.1038/s41598-022-26663-4 nature portfolio



www.nature.com/scientificreports/

well-educated and from urban areas (see Fig. 3), which makes them even less representative of less modernized
countries. Second, although we used one of the most famous love scales, the Triangular Love Scale?, the scale
has been criticized for high correlations between love components™ . Furthermore, the TLS might not reliably
distinguish participants with high levels of love®’. As love measures are not perfectly correlated (their correlations
tend to vary from 0.00 to even 0.83, see®>%’), it would be interesting to test the present results’ robustness using
different love measures. Third, we have focused on cultural and environmental variables at the country-level.
Future studies could investigate whether individual-level factors identified in the present study contribute to
love experiences in a similar vein. There is some evidence that, for instance, psychological collectivism might
impact love patterns differently®.

In conclusion, our study—one of the largest studies on cross-cultural differences in love experiences to
date—provided evidence that, at least at the beginning of the twenty-first century, love is a near universal human
experience. The results of the present investigation offer valuable insight into cultural and environmental factors
related to countries’ variability of love experiences. Although our research is correlational and no causal conclu-
sions can be made, one may hypothesize that cultural changes in the level of a country’s modernization index may
affect patterns of love (i.e., may increase experiences of intimacy and commitment). More studies conducted in
countries with lower levels of modernization using a longitudinal design might address this hypothesis.

Our study showed that love experiences differ across cultures. The results corroborate previous research find-
ings on similarities and differences in how people chose their love partners® and how their choices affect their
relationship satisfaction®®®”. However, as a concluding remark, we would like to highlight that we believe there is
no better or worse way to experience love. On the contrary, understanding different love patterns may be crucial
in studying the vast phenomenon of love. Exploring how love differs across cultures may result in identifying the
love hardships of couples from different cultural backgrounds, which may, inter alia, promote developing more
accurate and effective strategies in couple counseling.

Methods

Ethical statement. All participants gave written informed consent to participate. The study protocol was
approved by the Institutional Ethics Committee at the Institute of Psychology at the University of Wroctaw.
Furthermore, all methods were performed in accordance with the guidelines of the Declaration of Helsinki. The
other co-authors acquired ethical consent at their institutions when necessary. Russian data were collected in
line with the state assignment # 01201730995 of the Institute of Ethnology and Anthropology (MB and DD).

Participants. Data for the present study were obtained from our published dataset®, which reported a large-
scale study of sexual and romantic relationships conducted in 45 countries and territories in 2018 (see, e.g.,>**%).

Only participants 18 years old or above were invited to participate in the study. Approximately half of the
sample was recruited from outside of the university community. The original sample comprised 11,422 partici-
pants from 45 countries. Herein, we analyze data only from participants who reported being in a relationship
(i.e., dating, engaged, or married) and completed all information about their relationship (i.e., type and length).
As eight countries had small sample sizes (Colombia n =22, El Salvador n =42, Germany n=>57, Greece n=49,
Indonesia n =23, Iran n=22, Jordan n =28, Nigeria n=36), and the sex disproportion was substantial (i.e., below
40% of men or women) in 17 countries (Austria, Chile, Colombia, El Salvador, Germany, Greece, Iran, Italy,
Nigeria, Peru, Portugal, Slovakia, Spain, Uganda, USA, Uruguay, Vietnam), we recruited additional participants
so that at least 70 individuals would represent each country and so that the proportion of each sex would be
no more imbalanced than 40% to 60%. New participants (18 years or older, currently in a relationship: dating,
engaged, or married) were recruited in two ways: first, by posting the invitation to participate in the study in
various groups on social media (n=134) and with the use of an outsourcing company (n =462). We increased the
sample size to increase the number of analyzed countries and to ensure that the observed relationships were not
spurious due to the impact of variability stemming from the abovementioned reasons. Importantly, increasing
the sample size (n=596) did not change any of the main results in our study (see Tables S12-S14 for results of
the analyses based on the original dataset). All additional participants were distinguished in the database (which
can be found in the Supplementary Material, under the link: https://figshare.com/s/25d3cc3ec48e6b5a6d64).
The final sample consisted of 9,474 participants (56% women) from 45 countries (mean age=30.53, SD=10.95),
with average relationship length of 87.46 (SD =104.56) months. Detailed information about the participants and
concerning the countries can be found in the SM (Table S15). Figure 3 shows an overview of countries and sites
where the data were primarily collected.

Procedure. The data from the large-scale study were collected simultaneously across all study sites. We
exercised great care to ensure similar recruitment methods in all countries. Before the data collection, each
collaborating researcher got acquainted with detailed study protocols. In countries where English was not a
primary language, collaborating researchers performed a forward-back translation by separate translators when
possible®. Participants were not compensated for their participation in the study. The study was conducted
before the COVID-19 pandemic. After providing informed, written consent to participate in the study, par-
ticipants were given a set of questionnaires, including the current love scale and several unrelated question-
naires about romantic relationships (see, e.g.,ﬁs’m). Additional online data were collected in 2021 by the two first
authors (via social media and the outsourcing company).

Variables. 1In the present study, we used the 45-item version of the Sternberg’s Triangular Love Scale
(STLS)¥. 1t consists of 15 items about intimacy (e.g., I share deeply personal information about myself with...),
15 items about passion (e.g., Just seeing... excites me), and 15 items about commitment (e.g., I have confidence in
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the stability of my relationship with...). Answers range from 1—Not at all, to 9—Extremely. The scale was highly
reliable: Cronbach’s a for the STLS-45=0.97, a=0.94 for intimacy, a=0.94 for passion, and «=0.95 for commit-
ment. A detailed description of the equivalence of invariance across countries can be found in Sorokowski et al.’.

To test the level of modernization in each country, we used the World Modernization Index (WMI)”!. This
measure was based on World Development Indicators (published by World Bank) and Statistical Yearbook
(published by, inter alia, United Nations). The World Modernization Index reflects the composite levels of mod-
ernization in the economy, society, knowledge, and environment. The WMI consists of First Modernization, a
classical modernization index that typically features industrialization, urbanization, and democratization, and
Second Modernization, a new modernization that typically features knowledge, innovation, and transmission”.
In the present study, we used an integrated modernization index, a combination of these two indexes (i.e., First
Modernization and Second Modernization).

As scholars use various proxies to control for the level of modernization across countries’*">, we additionally
tested our hypothesis using the Human Development Index, obtained from the United Nations Development
Programme’s.

We used Gender Inequality Index (GII), which measures gender inequality in several contexts (e.g., inequali-
ties in reproduction health or force participation and labor market rate of men and women over 15 years). The
data on GII was obtained from United Nations Development Programme’s.

Collectivism (in-group favoritism) levels were received from van de Vliert””. This scale highly correlates with
the classical Hofstede individualism-collectivism scale but, contrary to the Hofstede scale, contains data on all
countries included in the present analyses.

The data on the annual average temperature of each country were obtained from the Tyndall Centre for
Climate Change Research’®.

72-75

Statistical analyses. In the first step, mean levels for the STLS-45 (45 items), intimacy (15 items), passion
(15 items), and commitment (15 items) across participants were calculated. In the second step, the normality
assumptions of love subscales were investigated, adhering to commonly recommended thresholds for large sam-
ple data (i.e., |2| for skewness and |7| for kurtosis”™).

Pearson correlations were then computed. Next, country-level variables were grand-mean centered and
individual-level variables were group-mean centered. Further, multilevel analyses with a maximum likelihood
estimator were conducted. Participants were nested within countries to account for the non-independence
between the inhabitants of the same geographical territories. In these models, STLS-45, intimacy, passion, and
commitment, were introduced as outcome variables and World Modernization Index, Gender Inequality Index,
Human Development Index, Collectivism level, and annual average temperature, participants’ sex and length
of relationship (in months), as predictor variables. Next, the amount of multicollinearity was investigated using
the Variance Inflation Factor (VIF), and models fit with the amount of explained variance. The recommended
guidelines were adhered to, that is, VIF > 5 indicating possible issues with collinearity®®!. In the final step, visual
representations of non-linear relationships between the outcome variables and predictor variables were inspected.
All the analyses were performed in R (version 4.2.0).

Data availability
All data and the Supplementary Material can be found under the link: https://figshare.com/s/25d3cc3ec48e6b5
a6d64.
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