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We used nationally representative data from the first wave of the Global Flourishing Study
(N=202,898) to (1) explore the distribution of forgivingness in 22 geographically and culturally

diverse countries and (2) identify potential differences in dispositional forgivingness across nine
sociodemographic characteristics (age, gender, marital status, employment status, years of education,
immigration status, frequency of religious service attendance, religious affiliation, racial/ethnic
identity). Our descriptive analysis supported substantial cross-national variation in the proportion of
people who endorsed ‘often/always’ forgiving others, ranging from .41 (Turkiye) to .92 (Nigeria). We
estimated country-level descriptive statistics for forgivingness in each sociodemographic category,
and then performed a series of random effects meta-analyses to aggregate results across countries.
Meta-analytic results provided evidence of subgroup differences in forgivingness for religious service
attendance and (to a lesser extent) age, with the highest forgivingness observed among people

who attended religious services more than once a week and those 80 years or older. However,
sociodemographic differences in forgivingness varied considerably across countries, including for those
sociodemographic variables that did not show clear evidence of subgroup differences when country-
specific estimates were pooled. Our findings lay the foundation for population-level assessment of
forgiveness over time and public health strategies to promote forgiveness.
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As social beings, all people are hurt, wronged, or offended by others at one time or another. Interpersonal
transgressions are perceived injustices that, if not adequately dealt with, can sometimes lead to unforgiveness,
which is a complex cognitive-emotional experience consisting of bitterness, resentment, hostility, hate, anger,
and fear accompanied by vengeful and avoidant motives'. In the stress-and-coping theory of forgiveness,
a person may use various methods to reduce their unforgiveness (e.g., excusing the transgressor’s behavior,
seeking revenge, turning the situation over to God), one of which is to forgive the transgressor’. Although
definitions vary, social scientists generally agree that forgiveness involves a prosocial change in one’s feelings,
motivations, thoughts, and behavioral intentions toward a transgressor®. A corpus of evidence suggests that
forgiveness is related to better wellbeing across mental (e.g., fewer depression symptoms), social (e.g., stronger
sense of relatedness to others), physical (e.g., lower cardiovascular stress), and religious/spiritual (e.g., stronger
connection with the sacred) dimensions of health and wellbeing®~”. As important as it is to forgive a single
transgression, health and wellbeing are most positively affected when people are able to practice forgiveness
consistently. Such generalization of forgiveness across time and situations is dispositional forgivingness®.

When the health and wellbeing benefits of forgiveness are considered alongside how common it is to be hurt
or wronged by others, the public health implications of forgiveness may be quite substantial®. Applying a public
health lens to forgiveness, studies have recently shown that forgiveness can be promoted in communities through
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scalable self-directed interventions'® and campaigns aimed at increasing knowledge of forgiveness, providing
resources to promote forgiveness, and motivating people to use resources to forgive!!. However, an essential part
of being able to target and address public health issues effectively is population-level assessment and monitoring,
which can inform policy decisions and guide the implementation and specificity of interventions to support
subpopulations that may be vulnerable to adverse health and wellbeing outcomes!?.

Some prior research has used multinational data to describe forgiveness globally!*!4. For example, in one
cross-sectional study with a convenience sample of more than 1 million individuals from 75 nations, McGrath!?
explored cross-national similarities and differences in the tendency to forgive others. Mean forgivingness
scores were quite similar in many of the countries, although more considerable differences emerged between
some countries (with a range from 1 to 5, lowest mean of 3.39 in Japan and North Korea vs. highest mean
of 4.11 in Paraguay). While these findings have played an important role in strengthening our understanding
of forgiveness around the world, the generalizability of this evidence is limited because the data are based on
country-level convenience (and sometimes very small) samples collected over several years. To our knowledge,
no prior study has collected nationally representative population-level data on forgiveness or forgivingness in
multiple countries. The Global Flourishing Study (GFS), an intended five-year longitudinal cohort study with
nationally representative samples from 22 geographically and culturally diverse countries, provides a unique
opportunity to measure and track population-level forgivingness in different parts of the world. In the present
study, we use the first wave of GFS data to explore the distribution and potential sociodemographic differences
in forgivingness.

Sociocultural variation in forgivingness

Although forgiveness is widely recognized as an intrapersonal process that occurs internally, forgiveness is often
influenced by the broader sociocultural context in which a person is embedded!>-!”. Applying a socioecological
life course lens8, forgivingness (the tendency to forgive across time and situations) is shaped over time by a
network of hierarchically nested and interrelated socioecological layers ranging from those that are more
proximal and directly influential to those that are more distal and indirectly influential'®. For example, a highly
proximal layer is the familial context (e.g., family structure, parent-child relationships). As one example, parents
may support the development of a disposition to forgive among their children by modeling forgiveness or
prescribing forgiveness when their children experience interpersonal hurts?’. A somewhat less proximal layer is
the social context in which a person grows up (e.g., experiences within school settings or religious communities).
For instance, research has shown that forgiveness education curricula implemented with school-going children
have the potential to increase knowledge of forgiveness, state forgiveness for a specific transgression, and a
willingness to apply forgiveness to interpersonal hurts in the future??2. Similarly, religious communities provide
young people with opportunities to learn about and internalize the value of forgiveness as a moral virtue by
exposing them to key religious figures who modeled forgiveness®.

Expanding out further, the development of a disposition to forgive others might be indirectly influenced by
the shared lived experiences of people within a society. For example, in societies that have experienced a long
history of civil conflict, the climate of trauma may constrain forgivingness in the population?%. On the other hand,
a post-conflict society may provide fertile ground for younger generations to develop a forgiving disposition if
they witness and learn how to practice forgiveness as the society transitions to a more peaceful state?. Perhaps
even more distally, cultural values concerning forgiveness can indirectly influence forgivingness'®. Most
attention to cultural differences in forgivingness has been devoted to the broad dimension of individualism vs.
collectivism. However, more subtle cultural dimensions (e.g., harmonious value) may be even more important
for differentiating between the disposition to forgive among people from diverse cultures®®. While forgivingness-
relevant factors embedded within socioecological layers that are most proximal to the individual will often be
particular to that person (e.g., the perpetrator of the transgression), factors within the most distal layers are
more likely to be common to many people within a society (e.g., normative customs or practices related to
forgiveness). To the extent that forgivingness-promoting and unforgiveness-inhibiting factors exist at distal
layers of a country’s sociocultural ecosystem, we might expect the population-level prevalence of forgivingness
to be higher.

To date, the research around the world on forgivingness is scattered and non-systematic, informed mostly
by single-shot studies of varying quality and different local samples that are rarely representative of the general
population (for a review of forgivingness and culture, see Sandage et al.?; for reviews by geographical region, see
Ho?’ for East Asia; Mullet & Neto?® for the Arab region; Rique et al.? for South America and Spanish speaking
Europe; Worthington et al.’® for Africa). In the absence of prior cross-national research on forgivingness with
nationally representative samples, here we consider the possibility that forgivingness might vary around the
world because some aspects of life that are prone to incite people to unforgiveness might differ. For example,
indicators of social and interpersonal discord might differ cross-nationally, suggesting that there could be
differences in opportunities to forgive or not to forgive. Those indicators might interact with other factors,
such as culture (e.g., orientation toward collectivism vs. individualism) or resources to make coping easier (e.g.,
socioeconomic status), to impact forgivingness.

We briefly illustrate some of these dynamics using a non-exhaustive set of national-level and individual-level
forgiveness-relevant metrics for the countries included in this study (see Table 1). India, Nigeria, and Tiirkiye
were the only three countries that ranked among the bottom three (most negative) on at least one indicator of
social discord (i.e., history of conflict index) and one indicator of interpersonal discord (i.e., being assaulted
or experiencing anger). When contrasted with Australia, which ranked among the top three (most positive)
countries on at least one indicator of social and interpersonal discord, these metrics suggest that opportunities
to practice forgiveness may be greater in some countries than others. However, discord is likely to interact with
other sociocultural factors to influence forgivingness at the population level. For instance, Nigeria ranked among
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National-level indicator Individual-level indicator

Percentage of History of Number of protests | Global Percentage without | Percentage Percentage | Percentage

population in conflict index | per 100,000 collectivism | enough money assaulted in angry the | with self-

extreme poverty® | 2013-2022° population indexd for food in last 12 | last 12 months' | previous orientation
Country (rank) (rank) 2018-2022¢ (rank) | (rank) months® (rank) (rank) day® (rank) | priority® (rank)
Argentina 1% (12) 1.3 (6) 24.4 (19) -0.4 (12) 36.7% (12) 9.6% (19) 14.3% (5) 30.6% (15)
Australia 0.5% (7) 1.1 (1) 5.8(9) -1.2 (18) 13.1% (9) 2.5% (6) 12.1% (3) 26.7% (8)
Brazil 5.8% (16) 14(7) 9.5 (13) -0.1 (10) 32.9% (11) 7.2% (15) 21.3% (16) | 22.4% (6)
Egypt 1.5% (13) 2.3(17) 0.3(2) 0.8 (1) 40.9% (14) 8.1% (16) 30.4% (20) | 21.3% (5)
Germany 0% (1) 1.1(1) 16 (16) -1.4 (21) 8.2% (4) 4.6% (11) 15.4% (7) 40% (20)
g?ﬁ%?g;’éhm) 0.1% (3) 1.8° (12) 0.6% (3) -0.8 (15) 10.1% (7) 19% (1) 14.8% (6) | 37.6% (19)
India 11.9% (18) 2.4 (20) 5.2 (8) 0.3(7) 45.4% (16) 8.6% (17) 31.6% (21) | 17.8% (2)
Indonesia 2.5% (14) 1.5 (10) 2.9(7) 0.7 (3) 43.1% (15) 2.7% (7) 19.4% (13) | 14.2% (1)
Israel 0.5% (7) 2.2(16) 40.9 (22) -0.4(12) 6.6% (2) 4.2% (10) 16% (8) 41.6% (21)
Japan 0.7% (10) 1.4 (7) 5.9 (10) -1.2 (18) 8.1% (3) 1.2% (2) 14.1% (4) 20% (4)
Kenya 36.1% (21) 2.3(17) 2.4(6) 0.5 (6) 72.5% (21) 24.9% (22) 24% (18) | 18.8% (3)
Mexico 3.1% (15) 2.1(15) 21.4 (18) 0.1(8) 39.7% (13) 8.6% (17) 11% (1) 31.8% (17)
Nigeria 30.9% (20) 2.8(22) 1.7 (5) 0.7 (3) 74.5% (22) 18.5% (21) 23.6% (17) | 29% (14)
Philippines 6.8% (17) 2.3(17) 1.2 (4) 0.7 (3) 70.8% (20) 3.9% (8) 28.5% (19) | 26.7% (8)
Poland 0% (1) 14(7) 12.7 (14) 0.5 (14) 9.4% (6) 2.2% (4) 20.6% (15) | 27.2% (11)
South Africa 20.5% (19) 1.8 (12) 8.1(11) -0.1 (10) 57.1% (19) 17.5% (20) 17.4% (10) | 28% (12)
Spain 0.9% (11) 1.2 (4) 24.5 (20) -0.9 (16) 12.7% (8) 5.6% (14) 19.8% (14) | 45.5% (22)
Sweden 0.4% (5) 12(4) 35 (21) 14 (21) 5% (1) 1.7% (3) 11.5% (2) | 32.5% (18)
Tanzania 44.9% (22) 1.6 (11) 0.1(1) 0.8 (1) 52% (18) 4.9% (12) 17.7% (11) | 31.1% (16)
Tirkiye 0.4% (5) 2.7 (21) 17 (17) 0(9) 48.7% (17) 5.5% (13) 44.3% (22) | 23.8% (7)
United Kingdom | 0.5% (7) 1.1(1) 8.3 (12) -1.1(17) 9.2% (5) 3.9% (8) 16.9% (9) | 26.8% (10)
United States 0.2% (4) 1.9 (14) 14.2 (15) -1.2 (18) 20.6% (10) 2.2% (4) 18.3% (12) | 28.7% (13)

Table 1. Selected national-level and individual-level indicators of the sociocultural context in each country.
Note. S.A.R. = Special Administrative Region. *Most recent estimate of the percentage of the population living
below the $2.15 per day poverty line®!. PAverage of Ongoing Domestic and International Conflict domain
scores for 10 years starting in 2013, with a higher value indicating greater conflict®. ‘Average number of
protests for 5 years starting in 2018%* divided by the average population for the same 5-year period, with a
higher value indicating a greater number of protests per 100,000%%. 9A continuous index of the extent to which
a country is collectivistic in cultural orientation®, with a greater positive value indicating a more collectivistic
cultural orientation (highest positive value globally is 1.92 for Somalia) and a greater negative value indicating
a more individualistic orientation (highest negative value globally is -1.85 for Monaco); a value closer to zero
indicates a more balanced individualistic-collectivistic cultural orientation. “Percentage across the 2020-2022
Gallup World Polls who reported that there were times in the last 12 months when they did not have enough
money for food that they or their family needed®. fPercentage across the 2020-2022 Gallup World Polls who
endorsed being assaulted in the last 12 months?®. 8Percentage across the 2020-2022 Gallup World Polls who
endorsed experiencing anger the previous day, with a higher percentage indicating a greater number of people
endorsed this item>°. PPercentage who endorsed the self-orientation response category for an item about
purpose in life that was included in the 2020 Gallup World Poll and is thought to tap into individualism vs.
collectivism®”: “Which of the following is closest to your main purpose in life?”: “being good at what you do”
(self-orientation), “caring for family and close friends” (kin-orientation), or “helping other people” (other-
orientation). Ranks for each indicator were produced after rounding to one decimal. *Estimates are for China
because data were not available for Hong Kong.

the top three countries on collectivism, and it is possible that their cultural orientation of valuing reconciliation
and maintaining social harmony within the country might influence Nigerians to pursue forgiveness as a
normative response to injustices despite the comparatively high levels of social and interpersonal discord. Hence,
complex interactions between different factors within the unique sociocultural landscape of each country might
contribute to cross-national variability in propensities to have dispositional forgivingness.

Sociodemographic differences in forgivingness

Effective public health promotion relies on empirical evidence about subpopulations that might benefit from
greater protective resources for health promotion, because these insights can inform decisions about how best
to allocate resources to support population wellbeing®. Similarly, a public health agenda to promote forgiveness
needs to be informed by research that aims to identify disparities among different sociodemographic groups
(e.g., age, gender, race/ethnicity) and monitors progress toward reducing such disparities.
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Some prior research has sought to determine what kinds of sociodemographic differences in forgivingness
might exist. One sociodemographic variable that has been investigated widely is gender. Miller et al.* meta-
analyzed 39 studies that reported on gender differences in dispositional forgivingness. They found that women
tended to rate themselves as more forgiving than men, although almost all of the studies that were included used
samples from the United States (more than half of which were college students). Thus, our understanding of
gender differences in forgivingness in the global population is limited.

Many studies have also reported on the association between age and forgivingness. Most findings suggest
that older individuals tend to report higher forgivingness than those who are younger®*-*2. Much of the prior
research on age differences in forgivingness is also based on nonrepresentative samples drawn from Western
countries (particularly the United States). Thus, it remains unclear whether available evidence can be generalized
worldwide.

Religious/spiritual engagement is another sociodemographic factor that has been examined frequently.
Davis et al.* meta-analyzed 64 studies that reported associations between eight broad indicators of religion/
spirituality (e.g., religious commitment, spirituality) and forgivingness. All indicators were positively related
to forgivingness. Similar findings have been reported in studies that have focused on particular aspects of
religious/spiritual engagement, such as frequency of religious service attendance*’. While the empirical evidence
generally supports earlier theorizing about the role of religious/spiritual engagement in promoting forgiveness*,
existing knowledge in this area generally comes from Christian-majority convenience samples living in Western,
educated, industrialized, rich, and democratic (WEIRD) countries.

Other sociodemographic factors (e.g., education, marital status, employment, immigration) have received
less attention in empirical research on forgivingness, with somewhat mixed findings. For example, some studies
have reported a positive association between educational attainment and forgivingness*?, whereas others have
reported a null association*!. Similarly, some research points to lower forgivingness among people who have
never been married*’, while other studies have found little evidence of differences in forgivingness as a function
of marital status??. These findings suggest that additional research is needed across a broad spectrum of countries
to improve our understanding of potential differences in forgivingness on sociodemographic factors for which
evidence is more equivocal at present.

Taken together, previous research points to some potential sociodemographic disparities in forgivingness.
However, the existing body of evidence is larger and more consistent for some sociodemographic factors (e.g.,
gender) than others (e.g., education). In addition, methodological differences (e.g., sample variation across
studies conducted in different countries) can make it challenging to directly compare findings from prior studies,
particularly for sociodemographic factors that have been examined less frequently. Moreover, most studies
along these lines have worked with non-representative samples (e.g., college students) from WEIRD countries,
particularly the United States. Much less is known about sociodemographic differences in forgivingness among
populations living in less WEIRD contexts, and it remains unclear whether existing research is generalizable
to the global population. To support a global public health agenda focused on promoting forgiveness at the
population level, research exploring sociodemographic differences in forgiveness is needed with representative
samples from diverse geographic and cultural contexts around the world.

The present study

This preregistered study uses nationally representative data from 22 countries included in Wave 1 of the GFS
to explore the distribution of forgivingness in each country and test for potential sociodemographic differences
in forgivingness. As a preliminary step, we describe the distribution of the sociodemographic characteristics
that were assessed consistently across the countries (i.e., age, gender, marital status, employment status, years
of education, immigration status, frequency of religious service attendance). Although not a central part of
our purpose for exploring the distribution of forgivingness in each country, we nonetheless anticipated that
forgivingness would show some meaningful cross-national variation. Based on prior empirical evidence,
we expected that forgivingness across all countries would exhibit variations based on sociodemographic
characteristics. While our principal emphasis is on potential sociodemographic differences in forgivingness
across all countries, we also anticipated some cross-national variation in sociodemographic differences because
of the unique sociocultural climate of each country.

Methods

Methodological details described below have been adapted from VanderWeele et al.*>. Further methodological
information is available elsewhere*®-5!. The GFS was ruled exempt by the Baylor University Institutional Review
Board (#1841317-2). Institutional Review Board approval for all data collection activities was obtained by Gallup
Inc. Data collection activities were performed in accordance with relevant ethical regulations, and informed
consent was obtained from all participants. All personally identifiable information was removed from the data
used in the present study by Gallup Inc.

Study sample

Wave 1 of the GFS included nationally representative samples from 22 geographically and culturally diverse
countries: Argentina, Australia, Brazil, Egypt, Germany, Hong Kong (Special Administrative Region of China),
India, Indonesia, Israel, Japan, Kenya, Mexico, Nigeria, the Philippines, Poland, South Africa, Spain, Sweden,
Tanzania, Tiirkiye, the United Kingdom, and the United States (N=202,898). The countries were selected to (1)
maximize coverage of the world’s population, (2) ensure geographic, cultural, and religious diversity, and (3)
prioritize feasibility in line with existing data collection infrastructure. Data collection was conducted by Gallup
Inc. Data for Wave 1 was collected primarily during 2023, although some countries began data collection in
2022 and exact dates of data collection varied to some extent by country’!. The precise sampling design that was
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used to ensure samples were nationally representative varied by country®®>!. The GFS survey centers on salient
aspects of wellbeing, such as happiness, health, meaning, character, relationships, and financial stability®?, along
with other sociodemographic, social, economic, political, religious, personality, childhood, community, health,
and wellbeing variables. Gallup Inc. translated the GFS survey into multiple languages following the TRAPD
(translation, review, adjudication, pretesting, and documentation) model for cross-cultural survey research™.

Measures

Sociodemographic variables

Seven sociodemographic variables were assessed consistently across the 22 countries: age, gender, marital
status, employment status, education status, frequency of religious service attendance, and immigration status.
Continuous age was classified into 18-24, 25-29, 30-39, 40-49, 50-59, 60-69, 70-79, and 80 or older age
categories. Gender was assessed as male, female, or other. Marital status was assessed as single/never married,
married, separated, divorced, widowed, and domestic partner. Employment was assessed as employed for an
employer, self-employed, retired, student, homemaker, unemployed and looking for a job, and none of these/
other. Education was assessed as up to 8 years, 9-15 years, and 16 or more years. Frequency of religious service
attendance was assessed as more than once a week, once a week, one-to-three times a month, a few times a year,
or never. Immigration status was dichotomously assessed with an item that asked participants to report whether
they had been born in the country where data collection was taking place.

Religious affiliation was also assessed in all countries, but there were considerable cross-country differences in
the response categories that were endorsed by participants because some religious affiliations are only applicable
in certain countries and not others. Religious affiliation response category options included Christianity, Islam,
Hinduism, Buddhism, Judaism, Sikhism, Baha’i, Jainism, Shinto, Taoism, Confucianism, Primal/animist/
folk religion, Spiritism, Umbanda, Candomblé, and other African-derived religions, Chinese folk/traditional
religion, some other religion, or no religion/atheist/agnostic. Racial/ethnic identity was assessed in most
(18/22) countries, and response categories varied across countries. Additional details about measurement of the
sociodemographic variables can be found in the GFS Codebook (https://osf.io/cg76b).

Outcome variable

Forgivingness was assessed with the following question that was adapted from the widely used Brief
Multidimensional Measure of Religiousness/Spirituality®*: “How often have you forgiven those who have hurt
you?”*6:48 Response options were ‘Always, ‘Often, ‘Rarely; and ‘Never. Consistent with our preregistered analytic

plan, we dichotomized this variable into (0) never/rarely and (1) often/always.

Statistical analysis

All analyses were performed using R 4.2.2%%. Descriptive statistics for the full sample, weighted to be nationally
representative within each country, were estimated for each of the sociodemographic variables. Nationally
representative proportions and accompanying 95% confidence intervals (Cls) for people endorsing ‘often/
always’ forgiving others were estimated separately for each country and ordered from highest to lowest. As a
post-hoc secondary analysis, we replicated this analysis after dichotomizing the outcome variable into categories
of (0) never/rarely/often and (1) always.

Variation in proportions of ‘often/always’ forgiving others across sociodemographic categories were estimated
by country. Primary results consisted of random effects meta-analyses of the country-specific proportions for
‘often/always’ forgiving others in each specific sociodemographic category®>>¢, along with 95% confidence
intervals, standard errors, lower and upper limits of a 95% prediction interval across countries, heterogeneity (t,
back-transformed from the logit-scale), and I for evidence of variation within a particular sociodemographic
variable across countries®’. The metafor package was used to conduct all meta-analyses®®. Within each country,
we conducted a global test of variation in forgivingness across categories of each particular sociodemographic
variable. A pooled p-value across countries was used to test whether forgivingness differs among categories
of a particular sociodemographic variable in at least one country®. We provide Bonferroni corrected p-value
thresholds based on the seven sociodemographic variables (i.e., age, gender, marital status, employment status,
education status, frequency of religious service attendance, and immigration status) that were included in
the meta-analyses: p=.05/7=.007%. Religious affiliation and racial/ethnic identity were not part of the meta-
analyses because these variables were not measured consistently across all 22 countries. As a supplementary
analysis, we conducted population weighted meta-analyses for the same sociodemographic variables included
in the random effects meta-analyses.

Missing data

Missing data on all sociodemographic and outcome variables were imputed using multivariate imputation by
chained equations, with five imputed datasets produced®"%2, To account for variation in the assessment of certain
variables across countries (e.g., racial/ethnic identity), the imputation process was conducted separately in each
country. This within-country imputation approach ensured that the imputation models accurately reflected
country-specific contexts and assessment methods. Including the sampling weight in the multiple imputation
procedure allowed missingness to be related to the probability of inclusion in the study.

Accounting for complex sampling design

Wave 1 of the GFS used different sampling schemes across countries based on availability of existing panels and
recruitment needs®!. All analyses accounted for the complex survey design components by including weights,
primary sampling units, and strata. Additional methodological details, including the approach that was used to
account for the complex sampling design, can be found elsewhere®.
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Results

In Table 2, we present the sociodemographic characteristics of the total sample. Country-specific samples were
largest in the United States (19%), Japan (10%), and Sweden (7.4%), whereas the smallest samples were from
Tiirkiye (0.7%), South Africa (1.3%), and Hong Kong (1.5%). The largest age group consisted of those aged 30-39
(20%), followed by those aged 40-49 (17%) and 50-59 (16%). The gender distribution was roughly equal across
males (49%) and females (51%). A majority of people were married (53%), were either employed by an employer
(39%) or self-employed (18%), had completed 9-15 years of education (57%), and were born in the country
where data was collected (94%). Religious service attendance varied from people who attended at least once a
week (19%) or more often (13%) to those who never attended (37%).

Tables Sla to S22a contain sociodemographic characteristics for each country. Countries have somewhat
unique sociodemographic profiles. For example, compared to Nigeria, Australia has a considerably larger share
of people who are 60 years or older (33% vs. 7%), are employed for an employer (49% vs. 10%), have completed
9 or more years of education (98% vs. 62%), were born in another country (23% vs. < 1%), and are not affiliated
with a religious tradition (53% vs. < 1%), highlighting variability in the sociodemographic compositions of the
countries.

Distribution of forgivingness

In Table 3, we order the countries based on the proportion of people who reported ‘often/always’ forgiving
others. Countries with the highest proportion of forgivingness were Nigeria (0.92, 95% CI: 0.91, 0.93), Egypt
(0.87, 95% CI: 0.86, 0.88), and Indonesia (0.85, 95% CI: 0.84, 0.86), while those with the lowest were Tiirkiye
(0.41, 95% CI: 0.38, 0.44), Japan (0.57, 95% CI: 0.56, 0.58), and Hong Kong (0.62, 95% CI: 0.60, 0.65). These
results provide evidence of meaningful variation in forgivingness across different countries. When we estimated
the proportion of individuals who endorsed ‘always’ forgiving others in each country (see Table S23), relative
rankings for most countries were similar to Table 3 (9/22 countries differed by two or fewer positions). However,
relative rankings for some countries differed more substantially; the countries that evidenced the largest upward
(more positive) shift in relative ranking were India (13th to 2nd), the Philippines (16th to 7th), and Tiirkiye
(22nd to 14th), whereas the countries with the largest downward (more negative) shift in relative ranking were
Australia (7th to 19th), Sweden (11th to 21st), and Germany (12th to 20th).

Sociodemographic differences in forgivingness

In Table 4, we report the results of the random effects meta-analyses. When estimated proportions of forgivingness
for each country were pooled, frequency of religious services attendance was monotonically associated with higher
forgivingness. Examination of the 95% ClIs for the proportions supported robust differences in forgivingness
between two or more categories of religious service attendance, with the largest difference found between people
who reported attending weekly or more often (0.87, 95% CI: 0.83, 0.90) and those who never attended (0.69,
95% CI: 0.65, 0.74). Higher age was also monotonically associated with higher forgivingness, but evidence of
differences in proportions across age groups was more marginal; the largest difference was between the 18-24
(0.73,95% CI: 0.67, 0.77) and 80 or older (0.87, 95% CI: 0.77, 0.94) age categories. The meta-analytic results did
not provide as notable evidence of differences in forgivingness across gender, marital status, employment status,
years of education, or immigration status categories when the results for all 22 countries were pooled.

Tau (1) values in Table 4 estimate cross-country variation in forgivingness for each of the sociodemographic
categories. There was some evidence of cross-national heterogeneity in forgivingness for all sociodemographic
categories, although variation was greater for some categories than others. For example, tau was larger for the 80
or older age category (0.20) compared to the other age categories (0.08-0.12), pointing to greater cross-national
variability in forgivingness for this age category relative to the others.

Each of the global p-values in Table 4 passed the Bonferroni-corrected threshold, indicating that there was
evidence of differences in forgivingness for each sociodemographic variable in at least one country. Country-
specific results for sociodemographic differences in forgivingness are reported in Tables S1b-S22b, with
accompanying forest plots providing a visual display of country-specific forgivingness for each sociodemographic
category (see Figures S1-S34). We did not find support for a universal pattern that applied across all countries
for sociodemographic differences in forgivingness, including the sociodemographic characteristics for which
there was evidence of group differences in the random effects meta-analyses. For example, meta-analytic results
in Table 4 indicated that the proportion endorsing ‘often/always’ forgiving others was highest among people
who attended religious services more than once a week, but this was not the case in some countries (e.g., Egypt,
Spain).

There were country-specific instances in which we found evidence of differences in forgivingness between
sociodemographic categories that did not show clear evidence of differences when pooled across all countries
in the random effects meta-analyses. For example, results in Table 4 show similar proportions of forgivingness
among females and males when averaged across the 22 countries, but in Argentina there was evidence supporting
higher forgivingness among females compared to males (Table S1b). Consistent with the tau estimates in Table 4,
we observed cross-country variation in the differences in forgivingness between some of the sociodemographic
categories. For instance, forgivingness was considerably higher among people who attended religious services
more than once a week compared to those who never attended in Brazil (Table S3b) and the United Kingdom
(Table S21b), but there was little evidence of a difference in forgivingness between these two categories in Egypt
(Table S4b) and Tiirkiye (Table S20b).

We also estimated country-specific variation in forgivingness as a function of religious affiliation and racial/
ethnic identity (when available), but those variables were not part of the meta-analysis because of the use of
locally meaningful categories or substantial variation in observed categories for each country (see Tables S1b-
S22b). Results provided some evidence of differences in forgivingness by categories of these sociodemographic

Scientific Reports |

(2025) 15:12144 | https://doi.org/10.1038/s41598-024-82502-8 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Characteristic n (%)
Age group

18-24 years 27,007 (13%)
25-29 years 20,700 (10%)
30-39 years 40,256 (20%)
40-49 years 34,464 (17%)
50-59 years 31,793 (16%)
60-69 years 27,763 (14%)
70-79 years 16,776 (8.3%)

80 years or older

4,119 (2.0%)

Missing 20 (<0.1%)
Gender

Male 98,411 (49%)
Female 103,488 (51%)
Other 602 (0.3%)
Missing 397 (0.2%)
Marital status

Married 107,354 (53%)
Separated 5,195 (2.6%)
Divorced 11,654 (5.7%)
Widowed 9,823 (4.8%)

Domestic partner

14,931 (7.4%)

Single, never married

52,115 (26%)

Missing

1,826 (0.9%)

Employment status

Employed for an employer

78,815 (39%)

Self-employed 36,362 (18%)
Retired 29,303 (14%)
Student 10,726 (5.3%)
Homemaker 21,677 (11%)

Unemployed and looking for a job

16,790 (8.3%)

None of these/other

8,431 (4.2%)

Missing

793 (0.4%)

Years of education

Up to 8 years 45,078 (22%)
9-15 years 115,097 (57%)
16 +years 42,578 (21%)
Missing 146 (<0.1%)
Frequency of religious service attendance

> 1/week 26,537 (13%)
1/week 39,157 (19%)
1-3/month 19,749 (9.7%)
A few times a year 41,436 (20%)
Never 75,297 (37%)
Missing 722 (0.4%)

Immigration status

Born in this country

190,998 (94%)

Born in another country

9,791 (4.8%)

Missing 2,110 (1.0%)
Country

Argentina 6,724 (3.3%)
Australia 3,844 (1.9%)
Brazil 13,204 (6.5%)
Egypt 4,729 (2.3%)
Germany 9,506 (4.7%)

Hong Kong (S.A.R. of China)

3,012 (1.5%)

India

12,765 (6.3%)

Continued
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Characteristic n (%)
Indonesia 6,992 (3.4%)
Israel 3,669 (1.8%)
Japan 20,543 (10%)
Kenya 11,389 (5.6%)
Mexico 5,776 (2.8%)
Nigeria 6,827 (3.4%)
Philippines 5,292 (2.6%)
Poland 10,389 (5.1%)
South Africa 2,651 (1.3%)
Spain 6,290 (3.1%)
Sweden 15,068 (7.4%)
Tanzania 9,075 (4.5%)
Tiirkiye 1,473 (0.7%)
United Kingdom 5,368 (2.6%)
United States 38,312 (19%)

Table 2. Sociodemographic characteristics of the sample (N=202,898). Note. n=sampling weight adjusted
count (i.e., effective sample size); % = sampling weight adjusted proportion; S.A.R. = Special Administrative

Region.
Country Proportion (95% CI)
Nigeria 0.92 (0.91, 0.93)
Egypt 0.87 (0.86, 0.88)
Indonesia 0.85 (0.84, 0.86)
Kenya 0.85 (0.84, 0.86)
South Africa 0.84 (0.82, 0.86)
Tanzania 0.84 (0.83, 0.85)
Australia 0.78 (0.77, 0.80)
Spain 0.78 (0.77, 0.79)
United States 0.78 (0.77, 0.79)
Mexico 0.77 (0.76, 0.79)
Sweden 0.76 (0.76, 0.77)
Germany 0.75 (0.73, 0.76)
India 0.75 (0.74, 0.76)
Argentina 0.74 (0.72, 0.76)
Israel 0.74 (0.71, 0.77)
Philippines 0.74 (0.73, 0.76)
Brazil 0.73 (0.72, 0.74)
United Kingdom 0.72 (0.70, 0.73)
Poland 0.65 (0.62, 0.68)
Hong Kong (S.A.R. of China) | 0.62 (0.60, 0.65)
Japan 0.57 (0.56, 0.58)
Tiirkiye 0.41 (0.38, 0.44)

Table 3. Proportion endorsing ‘often/always’ forgiving others by country. Note. S.A.R. = Special
Administrative Region, CI = confidence interval. A random effects meta-analysis for the overall proportion
endorsing ‘often/always’ forgiving others across the countries was 0.75 (0.70, 0.79).

variables in certain countries, such as a higher forgivingness among adherents of Christianity compared to the
Islam, Buddhism, and no religion/atheist/agnostic categories in Sweden (Table S18b); as well as among those
who self-identify racially/ethnically as White compared to those who identify as Asian, Black, or Hispanic in the
United States (Table S22b).

When we repeated the meta-analyses using a population weighted approach in which each country’s results
was weighted according to its population size in 2023 (see Table S24), the pattern of results for sociodemographic
variation in forgivingness across the countries was similar to what was found for the random effects meta-
analyses. To illustrate, both approaches suggested that higher age and greater frequency of religious service
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Prediction
interval Global
Variable Proportion (95% CI) | SE | Lower | Upper |t P | p-value
Age group <0.001
18-24 years 0.73 (0.67, 0.77) 0.02 | 0.38 0.90 0.11 | 92.7
25-29 years 0.75 (0.69, 0.80) 0.03 | 0.36 0.92 0.12 | 93.7
30-39 years 0.75 (0.70, 0.80) 0.03 | 0.35 091 0.12 | 93.7
40-49 years 0.77 (0.71, 0.81) 0.02 | 0.46 0.93 0.11 | 93.7
50-59 years 0.78 (0.72, 0.82) 0.03 | 0.45 0.95 0.12 | 944
60-69 years 0.79 (0.75, 0.82) 0.02 | 0.56 091 0.08 | 90.2
70-79 years 0.81 (0.75, 0.86) 0.03 | 0.62 0.98 0.12 | 95.8
80 years or older 0.87 (0.77, 0.94) 0.04 | 0.63 1.00 0.20 | 99.0
Gender <0.001
Male 0.76 (0.71, 0.80) 0.02 | 0.46 0.91 0.10 | 92.2
Female 0.77 (0.72, 0.81) 0.02 | 0.42 0.91 0.10 | 92.0
Other 0.74 (0.33, 0.95) 0.15 | 0.00 1.00 0.69 | 99.8
Marital status <0.001
Married 0.78 (0.74, 0.82) 0.02 | 0.47 0.91 0.09 | 91.6
Separated 0.73 (0.67, 0.79) 0.03 | 0.20 0.87 0.14 | 94.8
Divorced 0.75 (0.70, 0.79) 0.02 | 0.33 0.86 0.11 | 92.2
Widowed 0.81 (0.77, 0.85) 0.02 | 0.49 0.94 0.09 | 92.3
Domestic partner 0.73 (0.69, 0.77) 0.02 | 0.52 0.84 0.08 | 86.7
Single, never married 0.73 (0.67, 0.78) 0.03 | 0.39 0.91 0.12 | 93.7
Employment status <0.001
Employed for an employer 0.76 (0.71, 0.81) 0.02 | 0.39 0.94 0.12 | 93.7
Self-employed 0.76 (0.72, 0.81) 0.02 | 0.43 0.92 0.11 | 92.8
Retired 0.80 (0.75, 0.83) 0.02 | 0.52 0.90 0.10 | 92.5
Student 0.74 (0.69, 0.79) 0.02 | 0.39 0.91 0.11 | 92.9
Homemaker 0.76 (0.72, 0.80) 0.02 | 0.48 0.88 0.09 | 90.7
Unemployed and looking for a job 0.72 (0.66, 0.77) 0.03 | 0.34 0.89 0.13 | 94.3
None of these/other 0.76 (0.70, 0.80) 0.02 | 0.49 0.93 0.12 | 93.6
Years of education <0.001
Up to 8 years 0.76 (0.71, 0.81) 0.02 | 0.50 0.91 0.11 | 929
9-15 years 0.76 (0.70, 0.80) 0.02 | 0.38 0.91 0.11 | 92.9
16 +years 0.79 (0.74, 0.83) 0.02 | 0.48 0.96 0.11 | 934
Frequency of religious service attendance <0.001
>1/week 0.87 (0.83, 0.90) 0.02 | 0.48 0.94 0.07 | 91.9
1/week 0.82(0.78, 0.86) 0.02 | 0.47 0.92 0.09 | 92.0
1-3/month 0.77 (0.73,0.81) 0.02 | 0.40 0.90 0.10 | 91.7
A few times a year 0.75(0.71, 0.78) 0.02 | 0.42 0.88 0.09 | 89.5
Never 0.69 (0.65, 0.74) 0.02 | 0.41 0.87 0.10 | 89.9
Immigration status <0.001
Born in this country 0.76 (0.72, 0.80) 0.02 | 0.45 0.91 0.10 | 91.8
Born in another country 0.78 (0.71, 0.84) 0.03 | 0.32 0.97 0.15 | 96.6
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Table 4. Random effects meta-analyses for the proportion endorsing ‘often/always’ forgiving others by
sociodemographic category. Note. CI = confidence interval, SE = standard error, T =tau, I?=1-squared statistic.
Proportion: Estimated overall proportion in the sociodemographic category endorsing ‘often/always’ forgiving
others. 95% CI of proportion: The 95% CI for the estimated overall proportion in the sociodemographic
category endorsing ‘often/always’ forgiving others. SE: Standard error analogue (confidence interval width
divided by four), which is the standard error for the estimated overall proportion in the sociodemographic
category endorsing ‘often/always’ forgiving others. Prediction interval: Variation in country-specific
proportions in the sociodemographic category endorsing ‘often/always’ forgiving others. Lower: Lower limit of
the approximately 95% prediction interval. Upper: Upper limit of the approximately 95% prediction interval.
T: The standard deviation of the distribution of the proportions endorsing ‘often/always’ forgiving others
across countries, an indicator of cross-national heterogeneity, is back transformed from the logit scale used

to pool proportions and can occasionally exceed the maximum standard deviation of a binary variable (0.50).
Additional information on heterogeneity is available in the forest plots for each estimate (see Figures S1-S34).
I%: An estimate of the variability in proportions endorsing ‘often/always’ forgiving others due to heterogeneity
across countries vs. sampling variability. Given that the sample sizes for each country are large, the I* is high.
Global p-value: A test of the null hypothesis that there are no differences in the proportions endorsing ‘often/
always’ forgiving others between the categories for the sociodemographic characteristic in any of the 22
countries. All p-values passed the Bonferroni-corrected threshold of p=.007 (p=.05/7).

attendance are monotonically associated with higher forgivingness. However, some differences were observed
between the results of the two meta-analytic approaches. As one example, there was clearer evidence of a
difference between the 18-24 and 80 or older age categories when the population weighted analytic approach
was applied.

Discussion

Leveraging multinational data from Wave 1 of the GFS, this study explored the distribution of forgivingness in
22 geographically and culturally diverse countries and tested for potential sociodemographic differences in the
proportion of people who endorsed ‘often/always’ forgiving others. We observed three main findings, including
some evidence of (1) cross-national variation in forgivingness, (2) sociodemographic differences in forgivingness
across countries, and (3) cross-national variation in sociodemographic differences in forgivingness.

Distribution of forgivingness

Although we were principally interested in documenting evidence of forgivingness in each country, our findings
align with previous studies that have reported heterogeneity in country-level estimates of forgivingness!>%.
When comparing the relative rankings concerning ‘often/always’ forgiving others for the 21 countries that
were included both in our analysis and McGrath’s'® 75-nation study, relative rankings for some countries were
quite similar across the two studies. For example, Nigeria was positioned 1st in both sets of results, while Japan
was positioned lowest in McGrath!® and second lowest in our analysis. However, some findings diverged from
those observed in McGrath'?, including considerably higher relative ranking positions for some countries in
the present study (e.g., 2nd vs. 14th for Egypt) and lower relative ranking positions for other countries (e.g.,
17th vs. 7th for Brazil). These differences may be due to several methodological factors, such as differences in
sampling strategies (e.g., representative vs. non-representative samples), measurement approaches (e.g., single
item vs. multi-item assessment of forgivingness), and timing of data collection (e.g., 2022-2024 vs. 2002-2012).
To our knowledge, the current study is the first to leverage multinational data collected within a relatively short
window of time (approximately 2 years compared to 10 years in McGrath!?) to provide nationally representative
benchmarks of forgivingness in 22 countries. As subsequent waves of data collection for the GFS are completed,
such benchmarking could be used to evaluate population-level changes in forgivingness that local policymakers
and public health experts might draw on in their efforts to promote forgiveness.

The cross-country variation in forgivingness that we observed may be due to several possibilities, including
differences in population demographics (e.g., some countries have younger populations than others) and
sociocultural factors that may play a salient role in shaping dispositional forgivingness or reasonably give rise
to differences in forgivingness across countries. For instance, consider the proportions of people who endorsed
‘often/always’ forgiving others in Kenya (.85, 95% CI: 0.84, 0.86) and Japan (.57, 95% CI: 0.56, 0.58) in light of
the national- and individual-level forgiveness-relevant metrics reported in Table 1. Japan had considerably better
rankings on 5/6 social (e.g., history of conflict index) and interpersonal discord (e.g., percentage assaulted in the
last 12 months) metrics, but Kenya is more collectivistic than Japan. It may be that Kenyans are generally more
likely than their Japanese counterparts to encounter situations that provide an opportunity for people to practice
forgiveness (e.g., interpersonal conflict), and that when such situations arise collectivistic cultural norms in
Kenya might lead them to pursue forgiveness in service of restoring and maintaining social harmony.

While sociocultural factors likely have some role in contributing to cross-country variation (or lack thereof)
in forgivingness, methodological factors ought to be considered as well. For example, cross-country variation in
forgivingness may have been affected by cross-cultural differences in how people interpreted or responded to the
forgivingness item, as well as potential seasonal effects because the timing of data collection for the GFS differed
across countries®®%4, However, based on the cognitive interviews that were performed during the survey
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development phase of the GFS, the original forgivingness item taken from the Brief Multidimensional Measure
of Religiousness/Spirituality (i.e., “I have forgiven those who hurt me”) was modified slightly to the version
used in this study and certain response options were adjusted for improved clarity (e.g., use of ‘Rarely’ instead
of ‘Seldom’), which can help mitigate method effects®. Nonetheless, these methodological considerations draw
attention to the complexities that arise when conducting cross-national research and highlight the importance
of exercising some caution when using the findings of this study to make cross-country comparisons in
forgivingness.

Sociodemographic differences in forgivingness

Results from the random effects meta-analyses provided evidence (through examination of 95% ClIs for
proportions) of differences in forgivingness across the 22 countries as a function of religious service attendance
and (to a lesser extent) age. Specifically, we found that forgivingness was highest among people who attended
religious services more than once a week (and was lowest among those who never attended) and the 80 or older
age group (and was lowest among the 18-24-year-old group). These findings correspond with previous research
that has shown forgivingness is positively associated with religious participation®** and age***!.

The meta-analyses provided more limited evidence of group differences in forgivingness for any of the other
sociodemographic characteristics that were examined when estimates were pooled across countries. Although
existing research on many of these sociodemographic characteristics is limited and has yielded mixed findings
(e.g., education, employment), our findings contrasted a prior meta-analysis that suggested females tend to rate
themselves as more forgiving than males®. Several methodological factors (e.g., sample variation, measurement
differences) could explain why this finding for gender diverges from past work, and it is also worth noting that
there were country-specific results supporting higher forgivingness among females compared to males (e.g.,
Japan, Poland).

Evaluating the country-specific results for sociodemographic variation in forgivingness, the category for each
sociodemographic characteristic with the highest forgivingness (regardless of whether 95% Cls for proportions
of forgivingness in the subgroups were overlapping) in the most number of countries was the 80 years or older
age group in 13 countries (lowest among the 18-24 age group in seven countries); females vis-a-vis males in
12 countries; those who are widowed in 16 countries (lowest among those who are single and have never been
married in 10 countries); those who are retired in 11 countries (lowest among those who are unemployed and
looking for a job in eight countries); those who attend religious services more than once a week in 18 countries
(lowest among those who never attend in 19 countries); those with 16 or more years of education in 15 countries
(lowest among those with 8 years of education or less in 11 countries); and those who were born outside the
country where data collection took place in 11 countries. However, there was considerable cross-country
variation in the magnitude of the differences in forgivingness that were observed for each sociodemographic
characteristic. For example, in the 16 countries where forgivingness was highest among people who are widowed,
the difference between this group and those who are single and have never been married ranged from somewhat
negligible in some countries (e.g., Australia, Germany) to quite substantial in others (e.g., Brazil, Egypt). There
were also instances in which the sociodemographic categories with the highest forgivingness in most countries
had the lowest forgivingness in certain countries, although 95% Cls for proportions of forgivingness mostly
overlapped across subgroups. As one illustration, forgivingness was lowest among those in the 80 years or older
age group in three countries (i.e., Argentina, Egypt, Nigeria), but in each case there were overlapping 95% Cls
for this age category and the age category that had the highest forgivingness in the respective country. While
more fine-grained analyses are required to explore and understand the potential reasons for cross-national
variation in sociodemographic differences that were observed in this study, our findings align with the notion
that forgiveness is shaped by features of the sociocultural environment in which a person is situated!>-2.

Strengths and limitations

A key strength of this study is the use of large samples that were weighted to be nationally representative,
allowing us to estimate the distribution of forgivingness in multiple countries and identify subpopulations (both
within and across countries) that may be especially likely to benefit from interventions to promote forgiveness.
By estimating forgivingness in different countries around the world, both at national and subpopulation levels,
our findings set the stage for developing a more focused public health agenda oriented toward the promotion of
forgiveness. Despite the strengths of this study, there are methodological limitations that warrant consideration.
First, forgivingness was assessed with a single item. Although this approach is not uncommon in large-scale
epidemiologic studies such as the GFS, our conceptual coverage of the disposition to forgive others is limited by
the use of a single item. The findings of this study could be complemented by additional evidence drawing on
measures (e.g., Trait Forgivingness Scale) that can provide more fine-grained conceptual coverage of dispositional
forgivingness®. Second, the first wave of the GFS includes 22 countries that collectively provide a geographically
and culturally diverse multinational sample. While Wave 1 of the GFS is representative of approximately half of
the global human population, many diverse cultures and contexts may not be represented in the GFS. Given the
heterogeneity that we observed across countries, additional work is needed to determine whether our findings
generalize to countries that were not included in this study. Third, we applied a descriptive analytic approach
using cross-sectional data. Although we drew on some sociocultural indicators to contextualize our findings,
future studies could build on this study through predictive analyses that explore how a combination of different
national-level indicators might account for cross-national variation in forgivingness among countries included
in the GFS. For instance, we considered one broad dimension of culture (i.e., collectivism vs. individualism)
articulated in Hofstede’s cultural dimensions theory®” as a possible explanation for cross-national variation in
forgivingness, but other cultural dimensions (e.g., short-term vs. long-term orientation) could also be important
for understanding differences in forgivingness across countries!®. Moreover, our descriptive exploration of
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sociodemographic differences in forgivingness should not be interpreted as implying causality. As one example,
results of the random effects meta-analysis indicated that forgivingness was highest among people who attended
religious services more than once a week, but this could be because religious service attendance promotes the
practice of forgiveness or because those who tend to be more forgiving of others are inclined to attend religious
services with greater regularity than those who are less likely to practice forgiveness consistently. Further
exploration of these causal questions will be possible as subsequent waves of the GFS become available.

Conclusion

In summary, this multinational study documented evidence concerning the distribution of forgivingness in
22 countries and sociodemographic variation in forgivingness both within and across countries. By providing
an initial set of forgivingness benchmarks for a wide range of countries and various sociodemographic
characteristics, this study may serve as a useful resource for policymakers, practitioners, and scientists interested
in understanding and promoting forgiveness. As the GFS cohort is established through subsequent years of data
collection, the panel data will provide a valuable opportunity to track changes in forgivingness over time (both
at the population level and within specific subpopulations). Such evidence will be important for developing
public health strategies and policies oriented toward the promotion of forgiveness within different populations,
monitoring progress against targets, and making well-informed decisions about modifications that may be
needed to improve the effectiveness of public health efforts to promote forgiveness.

Data availability

Wave 1 Global Flourishing Study data are publicly available through the Center for Open Science (https://www.
cos.io/gfs). The research questions, variables, and analytic plan for the current study were preregistered with the
Center for Open Science prior to accessing data (https://osf.io/zugyn). All code to reproduce analyses are openly
available in an online repository®®.
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