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Abstract

Adult individuals frequently face difficulties in attracting and keeping mates, which is an important driver of singlehood. In the
current research, we investigated the mating performance (i.e., how well people do in attracting and retaining intimate partners)
and singlehood status in 14 different countries, namely Austria, Brazil, China, Greece, Hungary, Italy, Japan, Peru, Poland, Russia,
Spain, Turkey, the UK, and Ukraine (N=7,181). We found that poor mating performance was in high occurrence, with about one
in four participants scoring low in this dimension, and more than 57% facing difficulties in starting and/or keeping a relationship.
Men and women did not differ in their mating performance scores, but there was a small yet significant effect of age, with older
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participants indicating higher mating performance. Moreover, nearly 13% of the participants indicated that they were involuntarily
single, which accounted for about one-third of the singles in the sample. In addition, more than 15% of the participants indicated
that they were voluntarily single, and 10% were between-relationships single. We also found that poor mating performance was
associated with an increased likelihood of voluntary, involuntary, and between-relationships singlehood. All types of singlehood
were in higher occurrence in younger participants. Although there was some cross-cultural variation, the results were generally

consistent across samples.
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Introduction

Attracting and keeping an intimate partner is a challenging
endeavor that is fraught with difficulties (Apostolou et al.,
2018; Cherlin, 2009). Yet, there has been limited research on
mating performance, so we know little about how widespread
the phenomenon is. Difficulties dealing with the challenges of
mating are associated with an increased likelihood of being
involuntarily single, that is, not being in an intimate relationship
although one wishes to be so (Apostolou & Wang, 2019).
People may also choose to be single to work on developing
their strengths or become temporarily single when their rela-
tionship ends (Apostolou, 2017). Although singlehood
appears to be a common state in contemporary societies, there
is surprising little research in the area. Actually, most scholars
use the term single to mean not married rather than not in an
intimate relationship (see Klinenberg, 2012). Consequently,
little is known about the occurrence of the different types of sin-
glehood, as well as their association with poor mating perfor-
mance. The purpose of the current work is to address these
gaps in the literature by examining mating performance, single-
hood status, and the association between the two in a sample
from 14 different nations. Difficulties in mating and singlehood
can be understood within an evolutionary theoretical framework
that will be discussed next.

The Evolutionary Roots of Poor Mating Performance

As all traits exhibit variation (Fisher, 1958; see also Buss,
2009), so does mating performance; that is, some do better
than others in attracting and retaining intimate partners
(Apostolou et al., 2018). One reason is genetic mutations,
which can affect the development of mechanisms involved in
mating, impairing their functioning (Keller & Miller, 2006).
Similarly, environmental stressors such as been exposed to
harmful substances can also affect the development and func-
tioning of these mechanisms. Given that the DNA replicates
in a reliable fashion, and making the reasonable assumption
that people have evolved some resistance to environmental
stressors, these factors would predict the presence of only a
small variation between individuals in mating performance.
Yet, the observed variation is considerable. For instance, a

study measuring mating performance in China and Greece
found that about half of the participants reported facing difficul-
ties in attracting and retaining mates (Apostolou & Wang,
2019). The observed high level of variation is evolutionary puz-
zling, as poor mating performance may have high reproductive
or fitness costs. This means that those who do poorly in attract-
ing and retaining intimate partners have fewer offspring than
those who do better in these areas.

It has been argued that this paradox could be partially
resolved, by taking into consideration the fact that ancestral
mating conditions were considerably different from the contem-
porary ones (Apostolou, 2015). More specifically, adaptations
are mechanisms that have evolved to solve the problems of sur-
vival and reproduction that our ancestors faced (Buss, 2020).
However, these adaptations have evolved to solve these prob-
lems in an ancestral context, and so, they may not be as effective
in the modern environment. This is known as the mismatch
problem (Crawford, 1998; Goetz et al., 2019; Li et al., 2018)
and can potentially explain the observed variations in mating
performance.

There are various lines of evidence to suggest that the ancestral
mating market was very different from the contemporary one. To
begin with, anthropological evidence indicates that in contempo-
rary preindustrial societies (i.e., societies in which most people
base their subsistence on hunting and gathering, or farming and
animal herding), the typical form of long-term mating is via an
arranged marriage (Apostolou, 2014; Broude & Green, 1983).
For instance, one study examined evidence from 190 contempo-
rary hunting and gathering societies and found that in about 70%
of the cases marriages were arranged, and only in about 4% of the
cases, individuals were free to choose their own spouses
(Apostolou, 2007). A subsequent study found that arranged mar-
riage was also the most prevalent mode of long-term mating in
societies which based their subsistence on agriculture and/or
animal herding (Apostolou, 2010). As the way of life in contem-
porary preindustrial societies is likely to be similar to ancestral
societies (Lee & Devore, 1968, but see Ember, 1978), it is reason-
able to assume that arranged marriage was also prevalent in ances-
tral human societies. Phylogenetic (Walker et al., 2011) and
historical evidence (Apostolou, 2012; Coontz, 2006) corroborates
this prediction. Furthermore, men form male alliances to fight
other men and gain access to their resources, as well as to
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women (Tooby & Cosmides, 1988). Anthropological, historical,
archeological and physiological evidence indicates that such
instances were relatively common in ancestral human societies
(Lidborg et al., 2022; Puts, 2010, 2016).

People in post-industrial societies (i.e., societies in which
most people are employed in the services sector) have to
solve the same evolutionary problem our ancestors faced,
namely how to attract and retain mates. To do so, they need
to rely on adaptations, which have evolved to solve this
problem in a context where mate choice was predominantly reg-
ulated or forced. Even if the evolutionary problem is the same,
these adaptations may not be effective because the different
mating environment requires different ways to solve it. To
use one example, people today would look for mates online
(Dinh et al., 2021), which could potentially give them hundreds
or even thousands of options. Such a plethora of options may
tax individuals’ mental hardware, which has not evolved to
deal with so many choices, resulting in people doing poorly
in finding mates online (Thomas et al., 2022; for further discus-
sion on mating and reproductive success in contemporary soci-
eties, see Gutiérrez et al., 2022; Mededovic, 2021, 2022).

Natural selection would act on adaptations involved in
mating adjusting them to the contemporary context, but this
process requires considerable time. The transition to post-
industrialism started with the industrial revolution in the 18th
century, allowing very little time, in evolutionary terms, for
such an adjustment to take place. Accordingly, we would
expect that several people today have adaptations that are not
able to solve effectively problems associated with mating, and
consequently, they experience poor mating performance
(Apostolou, 2015; Goetz et al., 2019). To use one example, in
the ancestral context where individual rights were not well pro-
tected and access to women could be monopolized by force,
high male aggression would be selected, as it would enable
men to monopolize access to women as well as guarding their
partners (Buss, 2021). High male aggression is likely to have
the opposite effect in a post-industrial context, where individual
rights are well protected, and mate choice is freely exercised
and not forced. This argument leads to the prediction that,
across post-industrial societies, a considerable proportion of
the population experiences poor mating performance.
Currently, there is only evidence that this is the case in China
and Greece, which is insufficient for testing this prediction.
Accordingly, the current study aimed to examine this phenom-
enon in a larger sample of post-industrial societies.

Involuntary, Voluntary, and Between-Relationships
Singlehood

If people experience poor mating performance, that is, they face
difficulties in attracting and retaining mates, they would be
more likely to be single without wanting to be so, in comparison
to people who do well in this domain. Apostolou and Wang
(2019) tested this prediction in Chinese and Greek samples
and found that a decrease in mating performance was associated
with a considerable increase in the probability of being

involuntarily single. The current study aimed to extend this
work by examining whether this prediction holds in other socio-
cultural and geographic contexts.

Moreover, people who experience poor mating performance
are likely to encounter repeated failures in their attempts to
attract and retain mates, so eventually, they may give up, prefer-
ring to be single instead. Accordingly, it is predicted that poor
mating performance would be associated with an increased like-
lihood to prefer to be single, a prediction that the current
research aimed to test. Assuming that poor mating performance
is relatively common, and it is also associated with an increased
probability of being involuntarily and voluntarily single, then
involuntary and voluntary singlehood would also be common,
a prediction that the present study aimed to test.

Post-industrial societies are technology-oriented, which
means that individuals living in them need to spend consider-
able time in training prior to participating effectively in the
labor force. Successful participation in the labor force is associ-
ated with the capacity to provide resources to one’s family,
which, in turn, is highly valued in the mating market (Buss,
2016). Accordingly, it has been argued that staying single for
some time could be beneficial for people, as it allows them to
focus on developing their strengths that, in turn, would enable
them to attract better value mates at a future time (Apostolou,
2017). Thus, another reason why voluntary singlehood is pre-
dicted to be common in post-industrial societies is that people
would opt out of the mating market to divert the bulk of their
resources to advancing their studies and careers. This argument
is supported by the results of a cross-cultural study employing a
sample representing eight different post-industrial societies,
where participants reported that they were single to focus on
their careers (Apostolou et al., 2022).

Moving on, it has been further argued that single life could be
better than mated life, as the former is associated with more pos-
itive outcomes than the latter (DePaulo, 2007; Trimberger,
2006). For example, singles have more time to develop them-
selves (DePaulo, 2007), allocate more time to do physical exer-
cise and can potentially be healthier (Nomaguchi & Bianchi,
2004), have more friends (Adams, 1976; Sarkisian & Gerstel,
2016), and spend more time with their relatives (Sarkisian &
Gerstel, 2016). The possible benefits of singlehood may make
it more desirable for some people, who may prefer to stay single.

Furthermore, people’s intimate partners may die in an acci-
dent, fight, or from a serious illness or abandon them for other
mates. One reason for the latter is that they may come to
realize that their current mates are not appropriate for them, so
they will terminate the relationship and look for partners who
are a better fit. This is likely to be a common occurrence, due
to deception and the fact that certain traits, such as kindness,
are difficult to assess in a potential partner (Buss, 2017; Toma
& Hancock, 2010; see also Miller, 2000). Another reason is
the mismatch problem. More specifically, in ancestral human
societies, screening was to some degree made by parents, so indi-
viduals’ screening mechanisms may not be sufficient for the
demands of a context where people have to choose their own
mates (Apostolou, 2014). Therefore, people would frequently
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find themselves in relationships with partners who are not a good
fit and so would become motivated to terminate their relationship
and to look for a better partner. Overall, inept evaluation skills
may lead people into many short-term relationships. For
instance, one qualitative study found the “Attracted to wrong
women” and the “Bad experiences from previous relationships”
to be common reasons for being single (Apostolou, 2019). In
effect, at any given point in time, many people would be
between relationships, since they have recently exited a relation-
ship and are single for a short period before entering another. The
present study aimed to examine this prediction.

The Current Study

Many people face difficulties in mating and are willingly or
unwillingly single. However, there is surprisingly little research
in the area, and attempts to study these phenomena have been
limited to the Chinese and the Greek contexts. The current
study aimed to close the gap in our knowledge by testing
three hypotheses in a sample from 14 nations. More specifi-
cally, the theoretical framework discussed above predicts that
a sizable proportion of people living in post-industrial societies
would face difficulties in attracting and retaining intimate part-
ners (H;) and that poor mating performance would be associ-
ated with an elevated probability to be voluntarily and
involuntarily single (H,). With respect to the latter hypothesis,
it could be argued that it does not require testing as the relation-
ship between the two phenomena is apparent. Yet, there are at
least two reasons that this hypothesis needs to be tested. First,
an apparent relationship does not guarantee an actual relation-
ship between two phenomena. For example, it could be the
case that those who are not good in intimate relationships
(e.g., have poor flirting skill) exercise considerable more
mating effort than those who are good in it, and this extra

Table I. Number of Participants and Age Across the 14 Samples.

Mean age (SD)

Countries N Women Men Women Men
Total 7,141 4,616 2,525 314 (154) 35.9(15.4)
Austria 373 295 74 35.1 (9.8) 40.3 (14.1)
Brazil 648 453 183 32.7 (13.3) 304 (12.7)
China 537 278 259 265 (3.3) 26.6 (3.6)
Greece 566 366 199 295 (104) 294 (10.8)
Hungary 500 401 95 286 (103) 30.5(12.8)
Italy 468 323 141 293 (10.5) 35.1 (10.5)
Japan 706 338 365 484 (13.0) 563 (11.0)
Peru 640 356 284 21.4 (5.0 22.1 (5.1)
Poland 513 261 252 41.7 (12.2) 474 (13.9)
Russia 402 285 16 392 (10.3) 424 (9.8)
Spain 356 274 78 280 (10.7) 346 (12.8)
Turkey 953 684 263 254 (9.0) 259 (9.3)
UK 360 215 144 285 (10.8) 35.5(13.9)
Ukraine 159 87 72 374 (120) 442 (9.2

*There were also 40 participants who did not indicate their sex.

effort balances their shortcoming, so they are not more likely
to be single than the latter. Second, poor mating performance
may be associated with more failures in mating, but these fail-
ures may not necessarily lead people to give up on looking for
mates and prefer instead to be single.

Finally, this framework predicts that the three main types of
singlehood (i.e., voluntary, involuntary, and between relation-
ships) would be relatively common (Hj).

Methods

Participants

The data presented in the current research was a part of a larger
study on human mating. In total, 7,181 (4,616 women, 2,525
men, and 40 participants who did not indicate their sex) individ-
uals took part. Participants were recruited from 14 different
countries, namely, Austria, Brazil, China, Greece, Hungary,
Italy, Japan, Peru, Poland, Russia, Spain, Turkey, the UK,
and Ukraine. The number of participants for each country,
along with their mean age, is presented in Table 1. Moreover,
we sampled from both Greece and the Republic of Cyprus,
and in both cases, the responses came from a Greek population,
so we treated the sample as one (i.e., Greece). The study
received ethics approval from the respective ethics committees
in each country. The only requirement for participation was to
be at least 18 years old.

For the Japanese and the Polish samples, participants
received monetary compensation or credits that could be
exchanged for a product. For the UK, Ukrainian, and Russian
samples, participation was both on a voluntary and on a com-
pensation basis. For the rest of the samples, participation was
on a voluntary basis only. Japanese participants were recruited
using a private recruitment agency (https:/www.cross-m.co.jp/
). Similarly, a private agency was also used for recruiting partic-
ipants from Russia and Ukraine (anketolog.ru). For the UK
sample, some of the participants were recruited using the
Prolific platform, while Polish participants were recruited
from a Polish national survey panel (http:/panelariadna.pl/).
For the rest of the samples, participants were recruited by pro-
moting the link to the study through social media, and by
forwarding it to students and colleagues.

Materials

The instruments were translated into the primary language of
each country in the sample. The survey was conducted online
and was created using the Google Forms, Microsoft Forms,
Qualtrics, or Sojump tools. To measure mating performance,
we employed a five-item instrument developed by Apostolou
et al. (2018). The respective items of the instrument were
listed in Table 2. Previous studies have found that this instru-
ment had criterion validity; in that, it was associated with flirt-
ing skills, mate signal-detection ability, shyness, emotional
intelligence, length of singlehood spells, sexual functioning,
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Table 2. Frequencies of Participants’ Responses in the Mating Performance Instrument.

Some people are
doing well with
romantic
relationships. They
find partners easily

and have no
difficulty in keeping
a romantic
| find romantic | do well in | find it easy to start | find it easy to keep relationship. This
relationships romantic a romantic a romantic description
difficult relationships relationship relationship characterizes me

Countries -2 3 4-5 1-2 3 45 1-2 3 45 12 3 4-5 1-2 3 4-5  Performance®
Total 362 254 384 32.6 287 387 48.2 233 286 384 280 336 456 256 288 57.5
Austria 531 239 23.0 19.7 302 502 4I.1 231 258 24.1 255 504 347 263 390 45.7
Brazil 257 206 53.8 340 255 406 60.7 14.1 252 52.0 239 240 582 201 217 74.4
China 31.8 233 448 74 128 784 192 227 581 182 186 632 11.9 164 717 24.2
Greece 489 212 299 288 283 429 382 226 393 249 281 470 43.7 260 303 44.4
Hungary 504 180 31.6 50.2 176 322 24.6 224 530 458 207 336 288 242 470 474
Italy 41.7 241 24.1 363 3I 327 55.6 188 256 382 316 302 56.8 220 212 66.5
Japan 149 272 57.9 673 221 107 688 227 85 659 268 74 69.0 245 6.5 79.3
Peru 359 344 29.7 20.6 378 416 423 331 245 29.2 342 365 386 320 293 52.0
Poland 464 314 222 263 361 377 33.7 365 298 287 361 353 347 345 308 384
Russia 478 29.1 23.1 43.0 343 227 604 244 152 323 336 341 532 274 194 64.7
Spain 339 218 444 31.1 291 398 57.1 172 257 35.1 261 388 554 186 260 64.6
Turkey 239 236 525 249 315 437 589 213 198 47.7 281 241 507 260 233 70.2
UK 43.1 267 302 27.2 342 386 525 208 267 - - - 49.7 258 244 -
Ukraine 289 428 125 333 465 20.1 52.8 289 183 22.6 403 37.1 37.7 503 I19 56.6

Note. The numbers above reflect the percentages of participants’ answers in each question of the instrument, which employed the scale |—strongly disagree,
5—strongly agree. The percentages that indicate poor mating performance are in bold.
?In this column, we have calculated the percentage of participants who have scored “I” and “2” in either or both the questions related to how easy they found to

start and keep an intimate relationship.

and mating effort (Apostolou et al., 2018, 2019a, 2019b;
Apostolou & Wang, 2019).

Participants’ responses were recorded using a five-point Likert
scale, which ranged from 1—Strongly disagree to 5—Strongly
agree, with a higher total score indicating higher mating perfor-
mance. To measure relationship status, we employed an instru-
ment with the following categories: ‘“Between-relationships
single: My relationship has recently ended and I have not yet
found another partner,” “Voluntarily single: I am not interested
in being in a relationship,” “Involuntarily single: I want to be in
a relationship, but I find it difficult to attract a mate,” “In a rela-
tionship,” “Married,” and “Other” (Apostolou & Wang, 2019).
In eight samples (Table G), participants were also asked to indi-
cate for how many years they had been single (see
Supplementary Material G for further analysis).

Data Analysis

To test the hypothesis that poor mating performance would be
in high occurrence (H;), we calculated the mean scores of
mating performance as well as the frequencies of participants’
answers in the different items of the mating performance instru-
ment. Furthermore, to estimate sex, age, and sample effects on

mating performance, we run an ANCOVA test, where mating
performance was entered as the dependent variable, sex and
the sample (14 levels, one for each country) were entered as
the categorical independent factors, and age as the continuous
independent factor. Pre-test examination of the data indicated
that the normality assumption held, the slopes of the regression
lines were generally homogenous, with the exception of
Chinese sample, which had a steeper regression line than the
rest. In addition, there was a moderate violation of the homoge-
neity of variance assumption. However, the ANCOVA test is
robust to violation of its assumptions, especially when the
sample is large (Olejnik & Algina, 1984).

To test the hypothesis that the three types of singlehood would
be relatively common (H3), we calculated their respective frequen-
cies for the pooled, as well as the individual country samples.
Moreover, to examine whether mating performance predicted sin-
glehood status (H,), we performed a series of multinomial regres-
sions where relationship status was entered as the dependent
variable, and the mean mating performance scores, sex, sample
and age were entered as independent variables. For some
samples, there were very few observations in the “other” relation-
ship status category, so the model could not be fitted. Accordingly,
in our analysis we dropped the “other” category.
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Table 3. Sex, Age, and Sample Differences in Mating Performance.

a

Sex Age

Sample®
Countries Mean (SD) % equal or below 2 Rank  Women Men p-Value npz p-Value 77,,2 p-Value®
Total 2.86 (1.01) 24.8 2.86 (1.01) 2.87 (0.99) 359 .000 <.001 .004 <.00I
Austria 3.26 (0.99) 17.6 2 327 () 3.21 (0.90) .533 .00l 466 .002 T,CB,IRS)UK
Brazil 2.56 (1.04) 375 13 255 (1.06) 2.59 (1.02) .539 .00l .033 .007 G,T,APH,,Pe,UK
China 3.58 (0.77) 5.8 I 3.53(0.84) 3.64 (0.68) .10l .005 <001 .060 G,T,AB,IRUPSH,)PeUK
Greece 3.13 (1.05) 18.1 3 304 (1) 3.09 (1.09) .624 .000 .065 .006 T,CB,IRSJUK
Hungary  3.11 (1.12) 22.0 4 35(1.11) 295 (1.12) .064 .007 <.001 .025 TCB,IRS)
Italy 2.77 (0.98) 26.3 10 277 (1.02) 2.78 (0.89) .675 .000 .022 .0ll G,CAPH,)Pe
Japan 2.07 (0.81) 53.7 14 2.06 (0.80) 2.09 (0.82) .737 .000 536 .00l G, TAB,LRU,BSH,),Pe, UK
Peru 2.99 (0.85) 14.2 6 2.89(0.86) 3.12(0.83) .001 .0l6 .002 .015 TCB,IRS)
Poland 3.08 (0.95) 16.2 5 3.12(0.99) 3.03 (0.91) .036 .009 539 .00l TCB,LRS)
Russia 2.74 (0.93) 26.1 Il 275 (0.93) 275 (0.96) .970  .000 998 .000 G,C,APH,),Pe
Spain 2.79 (1.02) 28.6 9 279(1.03) 2.78(0.98) 571 .00l .050 .0Il G,C,APH,)Pe
Turkey 2.71 (0.85) 25.4 12 2.64(0.82) 291 (0.90) <.001 .020 .072 .003 G,C,AB,PH,),Pe
UK 2.87 (1.00) 24.4 8 297(1.00) 2.73(0.99) .020 015 448 .002 G/VA B)
Ukraine 2.89 (0.65) 82 7 294 (0.67) 2.82(0.62) 253 .008 979 000 C)

?In all instances where age was significant, the regression coefficient was positive.

®In this column, the results of the Bonferroni post hoc test are presented. For each country in the raw, the initials of the countries for which there was a significant
difference in the mean mating performance scores are presented. For example, for the first raw, the “T” indicates that Austria was significantly different from Turkey.

Note also that “P” refers to Poland and “Pe” to Peru.
“The npz for the sample variable was .121.

Table 4. Relationship Status Across Samples.

Relationship status

Between relationships Voluntarily Involuntarily Ina

Countries N single single single relationship Married Other
Total 7161 10.0 15.2 12.9 31.7 26.7 34
Austria 373 78 29 9.7 49.3 27.6 27
Brazil 646 6.8 20.6 21.8 29.7 17.3 37
China 537 27.2 1.2 1.4 345 I5.5 0.4
Greece 563 14.2 10.5 19.0 34.6 15.3 6.4
Hungary 500 7.6 8.6 20.8 41.8 17.6 3.6
Italy 468 79 77 12.2 46.8 20.7 47
Japan 706 4.0 12.0 9.9 3.7 64.9 5.5
Peru 626 13.9 41.1 6.1 355 34 0.2
Poland 513 6.6 6.6 49 23.4 55.9 25
Russia 402 6.2 7.7 9.7 16.4 58.2 1.7
Spain 355 82 183 12.7 375 17.7 5.6
Turkey 953 8.1 222 14.6 36.6 14.9 3.6
UK 360 .1 15.0 12.2 42.8 14.4 44
Ukraine 159 15.1 5.7 10.7 10.1 56.0 25
Results cases, the percentage was above 40, indicating that starting an

Mating Performance (H,)

As seen in Table 2, about one-third of the participants found
intimate relationships difficult, nearly half found it difficult to
start a relationship, and 38% found it difficult to maintain a rela-
tionship. Furthermore, there was substantial cross-cultural var-
iation. About 19% of the Chinese participants indicated that
they faced difficulties starting an intimate relationship, com-
pared to more than 60% of Japanese participants. Yet, in most

intimate relationship was a problem in most countries in our
sample. Furthermore, we calculated that more than 57% of
the participants indicated that they faced difficulties in starting
and/or keeping a relationship. Although there was variation
across the samples, in most cases the percentage was above
50, indicating that the majority of people across these countries
faced difficulties in at least one aspect of intimate relationships.
We also calculated the mean mating performance score for each
sample. As we can see from Table 3, the highest mean was for
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China and the lowest for Japan. In addition, we calculated the
percentage of participants who indicated a low mating perfor-
mance (i.e., a mean score of two or less). This shows that
about one in four participants indicated low mating perfor-
mance. The frequencies in Table 2 suggest that it was more dif-
ficult for people to start than to keep an intimate relationship, a
difference that subsequent analysis found to be significant
(Supplementary Material A).

With respect to the ANCOVA analysis, as we can see from
Table 3, there was no significant main effect of sex, but there
was a significant main effect of age, with a positive coefficient,
suggesting that older participants reported higher mating perfor-
mance. The effect size indicated that this effect was small.
Moreover, there was a significant main effect of sample,
which was also small. Post hoc Bonferroni analyses indicated
several differences in the mean mating performance scores
across the samples. Additionally, we found a significant interac-
tion between sample and sex (F(1, 7029)=3.29, p<.001, npz =
.006), indicating that the effect of sex on mating performance
differed across samples. However, the effect size indicated
that this variation was very small. We also performed a series
of ANCOVA tests using sex and age as independent variables
for each individual sample. To avoid the problem of alpha infla-
tion arising from multiple comparisons, Bonferroni correction
was applied, reducing the alpha level to .004 (.05/14). Thus,
the reader may consider any effect above this level not to be sig-
nificant. We can see from Table 3 that in most cases there were
no significant main effects of sex and age.

Singlehood Status (H3)

Table 4 shows that 38.1% of the participants indicated that they
were single, with 12.9% indicating that they were involuntarily

Table 5. Composition of the Singlehood Status.

Singlehood status

Between
relationships Voluntarily Involuntarily
Countries N single single single
Total 2730 26.3 39.9 33.8
Austria 76 38.2 14.5 474
Brazil 318 13.8 41.8 443
China 267 54.7 225 22.8
Greece 246 325 24.0 43.5
Hungary 185 20.5 232 56.2
Italy 130 28.5 27.7 438
Japan 183 153 46.4 383
Peru 382 228 67.3 9.9
Poland 93 36.6 36.6 26.9
Russia 95 263 326 41.1
Spain 139 20.9 46.8 324
Turkey 428 18.0 49.5 325
UK 138 29.0 39.1 31.9
Ukraine 50 48.0 18.0 34.0

and 15.2% voluntarily so. There was considerable variation
across samples. For instance, 4.9% of the Polish sample were
involuntarily single, compared to 21.8% in the sample from
Brazil. To examine whether sample differences in the relationship
status were significant, we employed the Chi-squared test of inde-
pendence. For most cases, the results indicated significant differ-
ences between the samples (Table E, Supplementary Material).

Relationship status is likely to vary considerably with age
(e.g., older people are more likely to be married than younger
ones). Thus, we calculated the relationship status separately
for participants 18-27, 28-37, and >38 years of age (Tables
B-D in the Supplementary Materials section). We can see
that all three types of singlehood were higher in the younger,
than in the older age groups. For instance, involuntary single-
hood was higher in the younger age group, with nearly 17%
of the participants falling in this category, compared to about
11% in the 28-37 age group, and about 8% in the >38 group.
To examine whether the differences in the frequencies were sig-
nificant, we performed a Chi-squared test of independence. As
we can see in Table F (Supplementary Material), the rate of
involuntary singlehood was significantly different across age
groups. Furthermore, in Table 5, we calculated the proportions
of each type of singlehood. The highest proportion was pre-
ferred singlehood (about 40% of the cases), followed by invol-
untary singlehood (about 34%) and between-relationships
singlehood (about 26%).

Mating Performance and Singlehood Status (H,)

With respect to the multinomial regression analysis, as shown in
Table 6, the results indicated a significant main effect of mating
performance on relationship status. According to the estimated
odds ratios, the produced effect was considerable. For instance,
a one-unit increase in mating performance was associated with a
254% increase in the probability of being in a relationship and
232% increase in the probability of being married, than involun-
tarily single. Apart from Ukraine, this effect was found in all
samples.

Repeating the analysis, with voluntary singlehood as the ref-
erence category, we found that a one-unit increase in mating
performance was associated with an increase in the probability
of being between relationships (OR =2.02, p <.001), a decrease
in the probability of being involuntarily single (OR =0.80, p <
.001), an increase in the probability of being in a relationship
(OR=2.82, p<.001), and an increase in the probability of
being married (OR=2.60, p<.001), than voluntarily single
(the significance of the odds ratios, based on the Wald statistic,
is given in parenthesis). Moreover, we repeated the analysis
with single-between relationships singlehood as the reference
category. The results indicated that a one-unit increase in
mating performance was associated with a decrease in the prob-
ability to be voluntarily single (OR =0.50, p <.001), a decrease
in the probability to be involuntarily single (OR=0.40, p<
.001), an increase in the probability to be in a relationship
(OR=1.40, p<.001), and an increase in the probability of
being married (OR =1.31, p <.001), than between-relationships
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Table 6. Effect of Mating Performance on Relationship Status.

Relationship status

Mating performance Between relationships single Voluntarily single In a relationship Married

Countries p-Value OR OR OR OR
Total <.001 2.53 (<.001) 1.26 (<.001) 3.54 (<.001) 3.32 (<.001)
Austria <.001 3.18 (<.001) 1.13 (.799) 4.82 (<.001) 5.33 (<.001)
Brazil <.001 2.72 (<.001) 1.57 (.006) 5.06 (<.001) 5.90 (<.001)
China <.001 1.23 (.264) 0.801 (.335) 1.81 (.004) 1.05 (.847)
Greece <.001 1.83 (<.001) 1.01 (.714) 2.42 (<.001) 2.19 (<.001)
Hungary <.001 2.81 (<.001) 1.21 (.402) 4.81 (<.001) 6.62 (<.001)
Italy <.001 3.65 (<.001) 2.95 (.39) 9.18 (<.001) 12.65 (<.001)
Japan <.001 1.90 (.048) 1.76 (.023) 6.64 (<.001) 3.39 (<.001)
Peru <.001 2.77 (<.010) 1.73 (.017) 4.16 (<.001) 7.32 (<.001)
Poland <.001 2.39 (.004) 1.73 (0.70) 3.32 (<.001) 3.1 (<.001)
Russia <.001 2.36 (.005) 0.987 (.966) 3.03 (<.001) 2.76 (<.001)
Spain <.001 2.74 (.002) 1.38 (.248) 6.12 (<.001) 16.12 (<.001)
Turkey <.001 1.67 (.004) 0.815 (.150) 2.10 (<.001) 3.18 (<.001)
UK <.001 3.39 (<.001) 2.04 (.014) 9.28 (<.001) 12.31 (<.001)
Ukraine .600 1.23 (.689) 0.603 (.489) 1.30 (.641) .48 (.355)

Note. The reference category was the “Involuntarily single.” The significance of the odds ratios calculated on the basis of the Wald statistic is given in parenthesis.

single. Comparisons between the odds ratios indicated that the
effect of mating performance on driving people to be single,
versus in a relationship, was higher for the case of involuntary
singlehood (OR = 3.42), than voluntary singlehood (OR =2.82)
or between-relationships singlehood (OR = 1.40). Comparisons
between the odds ratios indicated that the effect of mating per-
formance on driving people to be single versus married was
higher for the case of involuntary singlehood (OR =3.32),
than for voluntary singlehood (OR=2.60) or between-
relationships singlehood (OR =1.31).

Discussion

In the current research, we investigated the mating performance
and singlehood status in 14 different countries. We found that
poor mating performance was relatively common, with about
one in four participants indicating low performance, and more
than 57% reporting that they faced difficulties in starting and/
or keeping a relationship. Men and women did not differ in
their mating performance scores, while there was a significant
but small age effect, with older participants indicating higher
mating performance. Furthermore, poor mating performance
was associated with an increased likelihood of singlehood.
We also found that nearly 13% of the participants were involun-
tarily single, with about 15% of the participants indicating that
they were voluntarily single, and 10% that they were between
relationships. The rates of the three types of singlehood
tended to be higher in younger, than in older age groups.
Although there was apparent variation, these results were gen-
erally consistent across samples.

In our theoretical framework, a considerable discrepancy
between the ancestral (where marriages were arranged or
mating was forced; see Apostolou, 2007, 2010) and modern
mating conditions (where mating is freely exercised) has

resulted in several people experiencing poor mating perfor-
mance, and consequently being involuntarily single. Although
our study was not designed to offer a direct test of this hypoth-
esis, our findings are consistent with it, as about one in four par-
ticipants reported poor mating performance, with the majority
indicating that they faced difficulties in starting and/or main-
taining an intimate relationship. Also consistent with our origi-
nal prediction, poor performance was strongly associated with
an increased likelihood to be involuntarily single. More specifi-
cally, a one-unit increase in mating performance was associated
with 254% increased probability of being in an intimate rela-
tionship, than involuntarily single. Nevertheless, although
about one in four participants indicated poor mating perfor-
mance, and more than half indicated that they faced difficulties
in starting and/or keeping an intimate relationship, the occur-
rence of involuntary singlehood did not exceed 13%. One inter-
pretation of this finding is that, although many people face poor
mating performance, they may overcome their difficulties and
manage eventually to attract a partner. One reason is that beha-
vioral adaptations exhibit plasticity, enabling individuals to act
in an adaptive way, even if the environment is very different
from the one in which these adaptations originally evolved
(Mery & Burns, 2010; West-Ebberhard, 2003). To use one
example, driving a car is cognitively demanding and evolution-
ary novel yet, with adequate training, most people manage to
drive relatively well. Nevertheless, such plasticity has its
limits that, in the mating domain, take the form of many
people spending considerable periods of time being involun-
tarily single.

It should be noted that the occurrence of involuntary single-
hood might have been underreported in our sample. One reason
is that, to protect their self-esteem, some participants may not
have acknowledged that they were single because they faced
difficulties attracting a partner and reported instead that they
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were single because they preferred to be so. Conversely, it could
be argued that, because there is some social stigma in being
single (DePaulo, 2007), people who preferred to be single
may have chosen instead to say that they wanted to be in a rela-
tionship, but they could not find appropriate mates. However,
the latter is more likely to happen in social interactions, than
in anonymous online studies.

A significant effect of age on mating performance was also
found, with older indicating a higher mating performance
than younger participants. One explanation for this effect is
that, as they age, people become more experienced and poten-
tially more effective in dealing with intimate relationships.
Nevertheless, the effect was small and was not significant in
several countries, suggesting that the experience that comes
with age makes little difference in increasing mating perfor-
mance. More research is required to establish whether more
relationship experience translates into higher effectiveness in
mating and, if this is the case, how big the effect is.

Consistent with our original prediction, both between-
relationships and voluntary singlehood were relatively
common. Being voluntarily single was the most frequent form
of singlehood, with nearly 15% of the participants indicating
that they belonged to this category. One possible explanation
is that this category involves people who are single because
they either intentionally opt out from the mating market or
because they do poorly in it. Consistent with the latter argu-
ment, lower mating performance was associated with a higher
probability to be between-relationships or voluntarily single,
than to be in an intimate relationship.

We also found that all types of singlehood were more fre-
quent in younger than in older age groups. For instance, more
than 22% of the participants in the younger age group indicated
that they were voluntarily single, versus about 8% in the older
age categories. One reason for this finding is that, as people age,
they get more relationship experience, which enables them to
increase their mating performance and thus reduce the likeli-
hood of being single. However, as discussed above, the effect
of age on mating performance was small. Moreover, it has
been argued that staying single for a period of time could be
beneficial, as it could enable people to build their strengths
and subsequently re-enter the mating market with a better
chance of success (Apostolou, 2017). Doing so would be
more beneficial when young, as they have yet to develop
their strengths. Furthermore, as discussed in the introduction,
it could be common that people would terminate a relationship
to find mates who were a better fit. Such trial-and-error mating
should be more frequent in the beginning of one’s mating
career, as people search for a good match (see also Fisher,
2012). In addition, the mismatch problem affects several mech-
anisms involved in mating, which usually make it difficult, but
not impossible to find mates. Difficult means that it will take
longer for individuals to find mates, which, in turn, means
that they would be more likely to be single in the early stages
of their mating career and less likely to be so at later stages.

Our main findings were relatively consistent across the dif-
ferent countries, but there was also considerable variation. For

instance, in all samples, a substantial proportion of people indi-
cated that they experienced poor mating performance, but this
proportion was higher in some countries than in others. One
source of variation is differences in the demographic character-
istics between countries, such as the operational sex ratio
(Walter et al., 2021). Another source of variation is the different
sampling methods used. For instance, in some cases, data was
collected by promoting the study in social media, while in
others via the use of a survey research company. Moreover,
evolved psychological mechanisms are not rigid but adjust
their behavioral output to environmental conditions
(Burtaverde & Ene, 2021). To the degree that environmental
conditions differ from country to country in domains affecting
mating, there would be differences in mating performance
and rates of singlehood. For instance, the stability and predict-
ability of the environment can affect mating strategies and thus
the rate of singlehood (see Burtiverde & Ene, 2021; Munro
et al., 2014; Pisanski & Feinberg, 2013). To use another
example, dating applications can potentially give people
access to a large pool of available mates, making it easier to
find an appropriate one (but see Thomas et al., 2022). In
some countries, such applications may be more widely used
than in others, which could result in differences in mating per-
formance between them. Cultural factors may also affect how
people answer questions related to their mating performance
and relationship status. For instance, in more individualistic
countries people may tend to exaggerate how well they do in
mating. Future studies need to identify how specific sociocul-
tural factors affect mating performance and singlehood status.
Our findings indicate that facing difficulties in the mating
domain and being single because of it are not the exception but
a common instance, particularly among young age groups. Poor
mating performance and singlehood, especially involuntary one,
are associated with negative emotions such as loneliness and
sadness, as well as with low life-satisfaction (Apostolou et al.,
2019c; Costello et al., 2022). It follows that interventions that
would enable individuals to improve on their mating performance
(e.g., teaching effective flirting skills) and thus decrease the prob-
ability to be single, would be of interest to many people. In addi-
tion, a wider use of such interventions would potentially have a
considerable impact on increasing global happiness and life satis-
faction. Furthermore, the relatively high rates of the different
types of singlehood strongly suggest that future research in the
area needs to distinguish between those who are mated and
those are not rather than between those who are married and
those who are not (as it is the case today). With respect to those
who are not mated, it should further distinguish between those
who are voluntarily, involuntarily, or between-relationships so.

Limitations and Conclusion

The present research has a number of limitations. Firstly, we
employed non-probability samples, so our findings may not
readily generalize to the population. One possible concern
with non-probability samples is the presence of a systematic
bias. More specifically, a study of singlehood may attract a
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disproportionally large number of participants who are single or
face difficulties in attracting partners. However, such a systema-
tic bias is unlikely to have affected our results, as our data were
part of a larger study on human mating, which was not related to
singlehood. In addition, we found significant differences
between the samples; yet, these differences may reflect differ-
ences in other demographic variables that we did not control,
rather than genuine cultural variation.

Moreover, the present study employed self-report instru-
ments, which are subject to several biases, including partici-
pants not accurately reporting their mating performance and
their singlehood status. In addition, evidence from more coun-
tries is necessary to get a better understanding of the cross-
cultural occurrence of poor mating performance. Furthermore,
the instrument we employed may not fully distinguish
between the different singlehood categories. For instance,
future research needs to distinguish between those who prefer
to be single to work on improving themselves, those who are
involuntarily single but say that they are voluntarily so, and
those who prefer to be single because they believe that they
will fail in the mating market.

Additionally, the present study attempted to understand sin-
glehood within an evolutionary theoretical framework, but
other theoretical frameworks could be used for this purpose
(see Lahad, 2012). Moving on, the current research aimed to
examine mating performance and the different types of single-
hood in a post-industrial context and produced evidence, which
is consistent with the mismatch argument. However, it was not
designed to provide a direct test of this hypothesis. More speci-
fically, we expect that mating performance and singlehood
would covary with the degree of parental or familial involve-
ment in mate selection. In particular, ceteris paribus, in socie-
ties where marriages are arranged, mating performance and
the three different types of singlehood would be less common
than in societies where marriages are not arranged.
Accordingly, future research can test this prediction by includ-
ing data from pre-industrial societies, where mate choice is
regulated.

Moreover, our data are correlational so the nature of the
observed associations between mating performance and single-
hood status is a matter of interpretation. Our interpretation is
that the relationship is causal, going from mating performance
to singlehood status: People who, for any reason, are good in
attracting and retaining mates (e.g., are good in flirting)
would be more likely to be in a relationship than single, com-
pared to those who are not very good in it. This argument pos-
sibly explains why many people are single. Another explanation
could be that people who are single figure out that they are not
good at intimate relationships, so the causal direction is the
opposite of the aforementioned. That is, singlehood causes
people to report that they have poor mating performance. The
problem with this argument is that it does not explain why
people are single in the first place. If singlehood was due to a
random reason (e.g., a partner died, or one of the partners
moved to a distant country and their previous relationship did
not last), it is unlikely that they will infer that they are single

because they are not good in the mating domain. On the other
hand, if people are single because they have certain issues
(e.g., shyness or poor flirting skills), they can then infer that
their singlehood status is probably due to not doing very well
in attracting partners. Yet, in this scenario, singlehood status
did not cause them to report low mating performance, but low
mating performance caused singlehood. Still, there may be
some inverse causality effects. For instance, singles lack the
necessary relational occasions to train their mating skills,
which can lead them to report poor mating performance.

Although facing difficulties in romantic relationships is
common, there is surprising little research examining its occur-
rence and association with involuntary singlehood. The current
study found that poor mating performance was relatively
common in the 14 countries studied, and it was strongly associ-
ated with increased incidence of singlehood. More studies in
different sociocultural settings are necessary to get a better
understanding of the reasons why poor mating performance
occurs and the different types of singlehood.
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