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Abstract
Introduction  The cooperative breeding framework suggests that help from extended 
family members with childrearing is important adaptation for our species survival, 
and it is universal. However, the degree of alloparental help may vary between soci-
eties, families, and over time. We hypothesized that maternal and paternal effort, as 
well as alloparental care, would depend both upon resource availability (SES) and 
different mating opportunities for males and females in three countries: Brazil, Rus-
sia, and the USA.
Methods  We analyzed the intergenerational interactions between family members 
during childcare via Structural Equation Modeling (SEM) in R-software. Online 
samples were collected from Brazil (N = 538), Russia (N = 502), and the USA 
(N = 308).
Results and Discussion  The results of our study are consistent with previous research 
on life history (LHT) plasticity, which has shown a negative correlation between the 
perceived childhood SES and perceived parental effort. However, our models indi-
cated a possible cultural difference in the estimates of poverty paths: in Brazilian 
and American samples, SES had a greater impact on paternal care than on maternal, 
while in Russia, poverty had a greater effect on mothers’ effort. This reversed effect 
size on maternal versus paternal effort in Russia may suggest that Russian mothers 
experience a trade-off between working outside the home and direct childcare, while 
Russian fathers may adopt a “faster” LHT strategy as they are the limited sex in the 
mating pool.
Our findings also demonstrate that the parental effort of both parents was positively 
associated, indicating their mutualistic relationship. We also found that according to 
the recollections of respondents’ maternal grandparents usually compensate the lack 
of paternal effort, but their help, as well as the help of paternal grandparents, was 
indifferent to the poverty cues.
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Introduction

In comparison to our closest living relatives, chimpanzees, human parent–offspring 
bonds are quite distinctive with respect to several life-history traits (Hrdy & Burkart, 
2022). In humans, children are weaned at a younger age, reach sexual maturity later, 
and are more than twice as likely to survive to reproductive age (Hill, 1993; Kaplan 
et al., 2000). Human juveniles are also subsidized by their parents for much of their 
growth and development. In addition, human reproductive rates are relatively fast, 
with mothers having birth intervals of only 2–3 years. This is in contrast to most great 
apes, which have much longer birth intervals of 4–8 years (Kaplan et al., 2000; Ken-
nedy, 1993). Shorter interbirth intervals and longer post-weaning dependency create 
an environment in which human mothers often raise children of various ages concur-
rently. Raising dependents at different developmental stages simultaneously presents 
a unique challenge to human mothers because different offspring require varying time 
and energy investments. In addition, these costs are disproportionately high due to 
our larger brains and delayed onset of maturity (Gould, 1977; Leigh, 2004; Somel 
et al., 2009). Despite the fact that relative to men, women have provided the bulk of 
parental care (Hames, 1988; Hurtado et  al., 1985, 1992; Kramer & Russell, 2015; 
Marlowe, 2003), mothers practically never raise children alone in any traditional 
human social system (Mace, 2018). Even in the nuclear family mothers are rarely 
self-sufficient, with helpers playing a significant role in childrearing across different 
cultures (Kramer & Russell, 2015; Sear, 2017). While overall help with childrearing 
from extended family members is universal, exactly who helps may vary between 
societies, families, and over time, depending on who is willing and available to help 
(Sear, 2017). But typically, mothers rely on help from close genetic relatives, such 
as their children’s grandparents (Hawkes & Coxworth, 2013), or on the assistance 
of older children, usually daughters (Kaplan et  al., 2009). Typically, mothers also 
depend on help from their male partners (Kramer, 2010; Mace, 2018).

Despite sharing similar genetic interests in the survival and success of offspring, 
their optimal strategies for achieving this goal may differ (Gowaty & Hubbell, 2009). 
According to sexual conflict theory, differences in optimal parental investment can lead 
to conflict between the sexes (Lessells, 2006; Lessells & McNamara, 2012). The core 
of this conflict lies in the proportion of care each parent provides to their joint offspring 
(Lessells, 2006). If one parent invests more heavily in care than the other, their fitness 
may be reduced relative to the other parent. The result of this conflict is that a parent’s 
fitness may be maximized by the other parent providing a larger share of care than that 
parent is expected to give. For instance, females would benefit if their mate invested 
more energy into childcare and less into mating with other females (Kokko & Jennions, 
2008, 2014). This would increase the chances of offspring survival and ultimately, the 
female’s reproductive success, because the energy invested in intrasexual males’ com-
petition for additional sexual partners could be better spent caring for common off-
spring (Kokko & Jennions, 2012; Lessells, 2006). However, this strategy may not be 
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in the best interest of the male, who may want the female to invest most or even solely 
in caring for their offspring. This would allow him to conserve enough energy for addi-
tional mating and various somatic tasks, contributing to the development of his physi-
cal achievements. It is supposed that differences in these optimal parental investments 
can lead to a tug-of-war between the sexes, with each parent trying to shift the balance 
of care in his/her own favor: the more effort one parent puts into raising their current 
offspring, the more energy the other parent can potentially allocate towards their own 
somatic and mating activities, and vice versa. However, the opportunities for realizing 
reproductive goals can vary greatly in different societies, where distinct social and eco-
nomic structures, as well as population dynamics can significantly alter possible repro-
ductive optima for both parents (Gowaty & Hubbell, 2009; Grosjean & Brooks, 2017; 
Kokko & Jennions, 2012, 2014; Loo et al., 2017; Marlowe, 2000; Schacht & Borger-
hoff Mulder, 2015; Schacht et al., 2016; Uggla & Mace, 2017; Yong & Li, 2022).

Older siblings are also significant caregivers. Yet this is a frequently neglected 
source of assistance for mothers (Kramer, 2002; Weisner et al., 1977). While chil-
dren’s help varies according to specific subsistence ecologies, in traditional socie-
ties, elder siblings provide various economic activities. They also play a role in rais-
ing their younger siblings by protecting family young, thereby they may potentially 
enhance the mother’s fertility or improve sibling condition (Nitsch et  al., 2013). 
Studies from several populations have shown that the presence of older siblings can 
positively effect on survival of younger children in a family (Crognier et al., 2001; 
Nitsch et al., 2013, 2014; Sear & Mace, 2008).

The family’s locus may also substantially impact alloparents investment. Many 
modern Western societies demonstrate flexible residence norms; couples can live 
independently from both sides of their kin, and households consisting only of nuclear 
families are common (Kramer & Russell, 2015). However, traditionally, three genera-
tions typically live together, though this may take a variety of different forms (Sear, 
2017). Anthropologists’ observations of the family structure of such an extended three-
generational family have shown that mothers often reduce the time spent on house-
hold chores, and grandmothers take on these auxiliary activities (Hawkes et al., 1997, 
1998; Hurtado et al., 1992; Leonetti & Nath, 2005). However, matrilineal and patri-
lineal grandparents have different degrees of confidence in the genetic relationship of 
their grandchildren. Mathematical models utilize the concept of paternity uncertainty 
as an adaptive explanation for bias in paternal and patrilineal relatives’ investments, 
as proposed by Kurland in 1979 and further supported by Perry and Daly in 2017. 
And based on ethnographic descriptions, willingness to invest in offspring has been 
strongly associated with certainty of genetic relatedness between helper and child, 
with respect to both fathers and other male relatives (Alvergne et al., 2010; Cabeza de 
Baca et al., 2014; Fox et al., 2010; Leonetti & Nath, 2005; Perry & Daly, 2017; Sear 
et al., 2000; Voland & Beise, 2002). Based on ethnographic descriptions, in polygy-
nous societies where paternity is uncertain fathers invest little, and women are mostly 
indifferent to male investment and prefer the winners of male–male competition, an 
indicator of higher male genetic quality (Marlowe, 2000). In that case maternal kin 
assistance could potentially substitute for the shortage of paternal help, as previous 
anthropological investigations in traditional societies have suggested that matrilineal 
kin help can serve as an alternative to paternal help (Fouts, 2008; Mace, 2018; Sear & 
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Mace, 2008). The positive impact of matrilineal grandmother assistance on the repro-
ductive success of their daughters has been shown both in traditional societies, as well 
as in Western industrialized countries (Tanskanen & Rotkirch, 2014).

It is widely recognized that parental investment plays a crucial role in mediating 
the relationship between socioeconomic conditions and child developmental outcomes 
(Guo & Harris, 2000). According to life history theory (LHT), parents with low socio-
economic status may face a trade-off between working outside the home and spending 
time with their children, resulting in less direct care and more parental effort associ-
ated with indirect care, such as children and family provisioning (Bereczkei et al., 2004; 
Brumbach et al., 2009; Dinh et al., 2022; Ellis & Essex, 2007; Figueredo & Jacobs, 
2010; Frankenhuis & Nettle, 2020). Resource deficiency may mediate this relation-
ship, with working parents providing less effort due to limited time and energy. In harsh 
and unpredictable environments, parents also may redirect their limited resources into 
fitness-maximizing activities, such as various somatic tasks or mating efforts (Ellis 
& Essex, 2007; Figueredo & Wolf, 2009; Hehman & Salmon, 2019; Mogilski et al., 
2020). From this perspective, in families with lower socioeconomic status, a pre-
sent–future reproductive trade-off is expected to be resolved in favor of early reproduc-
tion, accompanied by relatively low levels of parental effort and a generally higher total 
fertility rate (Cabeza de Baca & Ellis, 2017; Hehman & Salmon, 2019). In resource 
scarce and unpredictable environments accelerating maturation and increasing family 
size give “fast” individuals greater fitness benefits, even if it sometimes compromises 
important somatic tasks (Belsky, 2012). At the same time, the fast reproductive strategy 
entails a fundamental LHT trade-off between offspring number (quantity) and offspring 
fitness (quality) and having more children in low SES families means less and less 
potential resources to invest in each child as the number of children increases. In this 
manner, natural selection shapes investment per offspring as well as offspring number 
(Gowaty & Hubbell, 2009;  Kaplan et al., 2009).

Current Research Design

Anthropological and comparative studies have shown that help from kin may be faculta-
tive to some extent, depending on factors, including the mother’s ability to rear children, 
the presence of other kin, the number of older siblings, the availability of resources, 
the degree of genetic relatedness, and genetic certainty (Hrdy, 2009). In this study, we 
aimed to explore the dynamics of helping behavior among key alloparent agents by 
utilizing a comparative, cross-cultural approach. We explored parental-kinship invest-
ments in childrearing in three major postindustrial nations: Brazil, Russia, and the 
United States. In addition to covering vast land areas, they are also similar in terms 
of population size and pace of urbanization (The World Fact Book, 2020a, b). Our 
approach overcomes Galton’s problem by gathering data from three different countries, 
as the examined countries do not belong to the same region and have not undergone 
similar development, so analyses of the data obtained from different continents will not 
violate the assumption of independent sampling (Pollet et al., 2017).

Our study focuses primarily on parental effort, particularly conflict resolution 
between mothers and fathers, within the context of interfamilial helping interactions. 
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In this study, data were collected on the perceived childhood SES and perceived 
amount of parental and grandparental care of the participants. It was hypothesized 
that maternal and paternal effort would be affected by both the perceived resources 
of the family (socioeconomic status) and the perceived availability of grandparents’ 
help and sibling support. The causal relationships among family members will be 
modeled in three samples using structural equation modeling (SEM), a powerful sta-
tistical method that can be used to model observational and experimental data.

In constructing a family model(s), we assume a number of causal connections:

1.	 By applying parental conflict theory, we model the relationship between mater-
nal and paternal effort, assuming a shortage of paternal effort results in greater 
maternal effort.

2.	 In future models we propose several paths directed at maternal grandparents, as 
maternal grandparents used to be the main assistant for mothers in case other 
family members’ help was not sufficient.

3.	 As predicted by LHT, exogenous factors such as poverty should negatively affect 
parental efforts, both for mothers and for fathers.

4.	 At the same time, resource deficiency should be positively associated with grandparental 
help. As a result, we are modeling two paths from poverty to grandparental assistance.

5.	 Based on LHT, family poverty also should be positively associated with sibling 
number and vice versa. Thus, in the current study, we predict that there is a two-
sided association between the number of older siblings and poverty.

Methods

Samples

Brazil  Data from Brazil was collected online (from 20 March to 9 June 2019) from 
college students at two different public universities: University of São Paulo and 
Federal University of Espírito Santo, both in states in southeastern Brazil. Compen-
sation was not provided.

Russia  Data from the Russian sample was collected online via the social network 
service VK, via publishing advertisement on online page of the Moscow Institute of 
Physics and Technology (from 5 March to 28 Aprel 2019). Approximately half of 
the data was collected in campus dormitories in The Russian State University for the 
Humanities by distributing paper version of the Questionnaire, data collected from 
05 February 2017 to 20 April 2017. Compensation was not provided.

United States of America  The United States data were collected online from college 
students at two universities, one in Arizona (from 9 to 16 September 2019) and the 
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other in California (15 March to 25 March 2019). Participants were compensated 
with course credit.

Because the initial age of the USA sample was lower than in the other two samples, 
since the American subjects were students, it was decided to exclude respondents over 
40 years of age from all samples. Thus, 67 responses from the Brazilian sample, 118 
responses from the Russian sample, and 2 from the American sample were excluded.

Table 1 displays the sample sizes and key demographics of each of these samples.

Measures

Grandparental Availability (Semenova, 2017)  This scale consists of six manifest vari-
ables resulting in two higher-order constructs (“maternal kin availability”, 3 items, 
and “paternal kin availability”, 3 items). Grandparents contact frequency were used 
as proxies for support (Emmott & Mace, 2015). Sample items include: “During my 
childhood, my grandparents on my mother’s side lived: with us; separately, but in 
the same city; in another city, but no more than 3 h from us; in another city, more 
than 3 h’ drive from us; In another country; I mostly lived with my grandparents and 
not my parents?”; “How often did you spend your school holiday with your grand-
parent on your father’s side?”; “How often did your grandparents on your mother’s 
side babysit with you when you were ill?”. The resulting Cronbach’s alphas (α) were 
0.71 (US 0.74, BR 0.72, RU 0.70) for matrilineal grandparental availability, and 0.69 
(Appendix B: US 0.71, BR 0.75, RU 0.66) for paternal grandparental availability.

Subscales Parental Efforts  This scale consisted of a modified version of the Early 
Environment Questionnaire (Black, 2016) and the RGGU Family Ethology Ques-
tionnaire (Semenova, 2017). A heatmap of the loading strength within 10- item 
Scale of Mother\Father behavior allowed for extraction of two factors for each scale 
(Appendix A). To maintain our a priori research interest of evaluating the degree of 
parental direct care and effort (practical and emotional support associated with par-
ent’s time and energy budgets) we excluded items concerning instability in parenting 
style. All items were tested using Factor and Exploratory analysis; graphical results 
presented in Appendix A. Therefore, each latent construct (Maternal and Parental 
effort) consists of 4 items: “Rate the amount of care and love that your father gave 
you on a scale from 0 (none at all) to 6 (very caring and loving)”; “My father usually 

Table 1   Demographic 
information

Brazil Russia USA

N 538 502 308
Age (M) 22.82 24.94 19.27
Age (SD) 4.86 6.09 2.33
Age Range 16–39 17–39 18–38
Female n 425(79%) 351(70%) 228 (74%)
Male n 113(21%) 151 (30%) 80 (26%)
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helped me solve problems”; “My father let me learn from my own mistakes”; “I felt 
that my mother was emotionally supportive”.

Aggregated items were z-transformed and in the end, a high internal consistency 
level was obtained. The α for maternal effort was 0.86 (US 0.93, BR 0.91, RU 0.90). 
For paternal effort, the α was 0.89 (US 0.90, BR 0.88, RU 0.89). Each scale had a 
significant amount of shared variance (Appendix B).

Childhood Resource Deficiency  A modified version of the EEQ was also used to 
assess family socioeconomic status. A heatmap of the loading strength within 10- 
item allowed for extraction of two factors. Only 5 items were selected for the latent 
construct that serves to represent a Deficiency in bioenergetic and material resources. 
All items passed through Factor and Exploratory analysis (Appendix A). Meanwhile 
the scope of items concerning parental indirect investments were excluded. Sample 
questions include: “My family was never able to ‘get ahead’ financially”; “My fam-
ily seemed to live paycheck to paycheck when I was growing up” (Appendix A). The 
α for the “Poverty” subscale was 0.82 (US 0.85, BR 0.79, RU 0.82; Appendix B).

Older Siblings  According to Kramer (2010), in traditional societies, older siblings 
can play a significant role in assisting their mothers. Their presence in a family can 
serve as a proxy for their ability to assist with young children. To determine the 
number of older siblings in a family, this study used the participants’ birth order, 
subtracting one.

Statistical Analyses

Both the SEMs (Grace, 2008; Grace et al., 2010) and the Confirmatory Factor Anal-
yses (CFA) were performed using R (“Lavaan” package, Rosseel, 2012). Using IBM 
SPSS-Statistic program software, the Cronbach’s alphas and the covariance matrices 
of the subscales were computed (Appendix B).

Results

The Structural Model

We conducted Structural Equation Modeling (SEM) to investigate interaction 
between (allo)parents (mothers, fathers, grandmothers, and grandfathers) as well 
as the impact of poverty and the number of older siblings on childrearing.

Path models were fit using maximum likelihood methods to allow inclusion 
of all observed data for those participants who provided incomplete data. After 
fitting the full model, paths for which p ≥ 0.05 were sequentially removed to 
obtain the reduced valid model. The modified model was found to have adequate 
fit, Model χ2 was 5078.334, df = 190, p -value (Chi-square) < 0.001. The root 
mean square error of approximation (RMSEA) was 0.064 [0.058, 0.070], P-value 
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RMSEA < 0.001; with Comparative Fit Index (CFI) = 0.93; Tucker-Lewis Index 
(TLI) = 0.91. R-Square estimates: Moth.Care = 0.184, Fath.Care = 0.220, Moth.
Gp = 0.068, Fath.Gp = 0.058. A summary of the numerical results from the analy-
sis of the model could be found in Appendix C.

A manifested variable (questionary item) was omitted in Fig.  1, and only 
latent constructs were included in the SEM (Fig.  1; to simplify the figures, we 
emphasized regression paths only and introduced ready-made latent constructs 
calculated in advance as CFAs) except for the parameters “Older Siblings”. All 
solid pathways shown in Fig. 1 are statistically significant, dashed pathways are 
non-significant.

Multi‑Sample SEMs

Multi-sample SEMs are normally applied to the comparison of two or more inde-
pendent samples to assess whether path estimates of the measurement model are 
invariant across groups. The standardized unconstrained model for each sample is 
presented in Fig. 2. The SEMs were found to have adequate fit, model χ2 = 5530.12; 
Degrees of freedom = 57; p-value (Chi-square) < 0.001; Test statistic for Bra-
zil = 311.59; for Russia = 275.058; Test statistic for USA = 296.47. The root mean 
square error of approximation (RMSEA) was 0.068 [0.061; 0.075]; Comparative Fit 
Index (CFI) = 0.92; Tucker-Lewis Index (TLI) = 0.90. Output from the multi-sample 
SEMs analysis presented in Appendix C. Results show that in each group the path 
estimates are in the expected direction and indicated many similarities in structural 
relationships to the final model.

In Fig. 2, pathways between studied latent variables were represented in the three 
SEMs.

Fig. 1   Unconstrained SEM. Green arrows denote positive relationships, and red arrows negative ones, 
dashed pathways are non-significant. The thickness of the significant paths has been scaled based on the 
magnitude of the standardized regression coefficient. The dotted line indicates paths that are not statisti-
cally significant
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Each group’s path’s estimates show many similarities in structural relationships 
to the first model (Fig. 1), except for a negative correlation between "Older Siblings" 
and parental efforts in the USA sample.

In all samples, we observed a negative association between the poverty factor and 
parental effort, whereas associations between poverty and grandparental effort were 
not significant in multi-sample SEMs except for the Russian sample, in which mater-
nal grandparental assistance was negatively correlated with low socioeconomic sta-
tus. In all three samples, the relationship between the father’s effort and the maternal 
grandparents was negative, but only in the Brazilian sample was this pathway sig-
nificant. The number of older siblings was negatively associated with maternal care 
in the American sample, whereas in the Russian sample, that path was positive and 
had a notably higher value but was not significant. Further GLM analyses of SEMs 
parameters enabled us to estimate the degrees of cross-cultural consistency of each 
effect within the model (Appendix D).

By comparing the main cultural effects of poverty, we demonstrated the nega-
tive predictive reliance of perceived family SES to paternal care in the three differ-
ent samples (t -value = -8.596; p ( >|t|) =  < 2e-16), however, in the Russian sample, 
the association between paternal care and poverty was smaller (t  -value = 2.625; p 
( >|t|) = 0.008) in comparison to Brazil, where family poverty factor had a significant 
negative impact on paternal effort. The general level of family poverty was found to 
decrease maternal efforts much more in the Russian sample (Estimate size = -0.42; t-
value = -4.582; p ( >|t|) < 0.001), compared to the Brazilian sample, where maternal 
care had a weak non-significant association with the general family level of poverty. 
In the US sample, maternal care is less associated with paternal care (t-value = -2.71
8; p ( >|t|) = 0.006). Interestingly, the US sample displayed higher scores in paternal 
care in comparison to the other two cultures overall (Intercept = 0.382; t-value = -2.
718; p ( >|t|) =  < 0.001). In the US matrilineal grandparental effort had significantly 
higher association with patrilineal grandparental effort in comparison to the Brazil-
ian sample. The effect of birth order parameter was significantly lower in Russia (t 
-value = -9.027;p ( >|t|) < 0.001). Respondents in the Brazilian sample reported the 
highest levels of poverty during their childhood compared to other samples (com-
pare to the US: t –value = -5.94; p ( >|t|) < 0.001; compare to Russia: t -value = -6.56; 
p ( >|t|) < 0.001).

Discussion

Evolutionary ecological principles provide a framework to both test and elucidate a 
plethora of phenomena pertaining to our reproductive and (allo) parenting behavior 
and their adaptation benefits. In this study we utilized SEMs to examine parental and 
alloparental effort provided by family members in three distinct countries: Brazil, Rus-
sia, and the USA, while facing poverty-induced pressure. For that reason, we collected 
data on the perceived childhood SES of the participants as well as their perception of 
the amount of parental care and grandparent care. Our key findings align with prior 
LHT research theory that demonstrates a negative association between harsh and 
unpredictable environments and parental effort (Figueredo & Jacobs, 2010; Figueredo 
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Fig. 2   Unconstrained SEMs for: 
A- Brazil, B- Russia, C- USA. 
Green arrows denote positive 
relationships, and red arrows 
negative ones. Dashed pathways 
are non-significant

A.  Brazil

B. Russia

C. USA
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et al., 2020; Giosan & Wyka, 2009; Gladden et al., 2013; Hurst & Kavanagh, 2017; 
Pelham, 2019; Seidl-de-Moura et al., 2013). We found that the anticipated increase in 
the cost of parenting in the perceived poverty-stricken environments led to a decrease 
in the perceived parental effort by both mothers and fathers, resulting in negative esti-
mated values for the corresponding SEMs paths. Results of the current study also 
show that paternal care was more negatively affected by poverty than maternal care 
(see Fig. 1). This finding demonstrated that under poverty-induced stress, males poten-
tially adopt a "fast" life-history strategy, channeling their limited resources towards 
activities that maximize their fitness, such as intrasexual competition and mating 
efforts. This, of course, reduces their investment in a child.

According to Brazil and the US data, it is evident that financial concerns have a sig-
nificant impact on paternal involvement compared to the data from Russia. This discovery 
suggests that in wealthy Brazilian and US families, both parents share comparable respon-
sibilities of raising their child, whereas in impoverished families, the mother bears the 
primary burden of care. Alternatively, the distinct negative effect of poverty on paternal 
care could be explained by traditional gender roles, whereby a greater emphasis is placed 
on fathers to be providers (Kaplan et al., 2009; Marlowe, 2000, 2003). As a result, when 
families face financial difficulties, fathers may prioritize their role as providers over their 
role as caregivers, redirecting their time and energy towards indirect forms of care. This 
evolutionary predisposition towards male provisioning may explain the larger effect size 
of perceived poverty level on fathers’ reactions to economic stress within the family.

It is important to note that the effect size of perceived poverty on paternal care 
varied across the samples studied. These discrepancies suggest that mechanisms for 
allocating childcare could respond flexibly to resource deficiency (see Fig.  2). For 
instance, among the samples studied, respondents in Russia remember maternal care 
as being more sensitive to the cues of poverty. This finding raises important questions 
about the factors that may contribute to the sex-specific impact of poverty on paren-
tal behavior. One potential explanation lies in sexual conflict theory, which predicts 
that due to the skewed sex ratio observed in the Russian sample (Bhattacharya, 2015; 
The World Bank, World Development Indicators, 2019a, b), there may be a decrease 
in male parental effort, as males are the minority within the mating pool. Russian 
males have broader opportunities on the mating market, potentially redirecting their 
energy into mating effort and not matching the level of their own effort with invest-
ment made by other family members. Therefore, it is possible that Russian males may 
have a reduced focus on childcare due to having more extensive mating prospects 
and a potentially limited timeframe to pursue them (The World Bank, World Devel-
opment Indicators, 2019a, b). Such a shortage of paternal help implies that mothers 
with low SES may experience a trade-off between working outside of the home and 
the time involved with childcare. And potentially the absence of paternal help may 
lower females’ reproductive productivity. In families where mothers face a dilemma 
between direct and indirect forms of caring, maternal grandparents’ step in to com-
pensate for the lack of paternal involvement. Our models show that there is a negative 
correlation between maternal grandparents and paternal effort in the general model 
and in all studied samples, however in Russia and the US this relationship was not 
significant. Potentially, the lack of paternal effort within families triggers the avail-
ability of matrilineal support, and vice versa (see Yong & Li, 2022).
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On the other hand, Structural Equation Models (SEMs) results do not support the 
conflicting dyadic mechanism of maternal versus paternal effort. Our results dem-
onstrate that in these three populations, perceived parental efforts are intertwined 
and positively associated with each other. This could be attributed to the fact that, 
since the beginning of human evolution, pair-bonding and parental collaboration 
have been oriented as adaptations to fulfill the needs of increasingly altricial off-
spring (Chapais, 2011; Lovejoy, 1981, 2009; Raghanti et al., 2018). Although cul-
tural variations should be taken into consideration. Particularly, in the United States, 
the effect size of the pathway from paternal to maternal care was relatively small. 
However, it is noteworthy that American fathers exhibit exceptionally high levels of 
reported paternal care, which lends support to one of our LHT hypotheses suggest-
ing that superior socioeconomic conditions in the American families we investigated 
in this pilot study may lead to greater parental investment in comparison to their 
Brazilian and Russian counterparts.

In line with LHT predictions, our findings also revealed that, on average, partici-
pants who reported lower SES also reported the presence of a higher number of older 
siblings in their families. This result could have two different interpretations, which 
are compatible. One possible explanation is that larger numbers of dependent chil-
dren may strain a family’s financial capacities, especially in Western societies where 
parents tend to invest considerable financial resources into their offspring’s well-
being. Having more offspring results in a diminishing pool of potential resources to 
invest in each child. This association may be especially relevant for paternal effort 
in the US sample, as we found a negative association between parents’ effort and 
the number of older siblings in the family (Figure  4 and Appendix D). However, 
the association between parental effort and siblings’ number could be more com-
plex. Individuals exposed to a high level of socioeconomic deprivation could fol-
low a “fast” life-history strategy, which is associated with a relatively high fertil-
ity rate. In this regard, the positive association between number of older siblings’, 
perceived poverty and low parental effort is in line with the LHT prediction stating 
that harsh environments increase individual reproductive rates and simultaneously 
diminish investment in each child when mortality is high, or resources are limited. 
At the same time Russian SEM could be an exemption from that LHT prediction, 
as Russian data showed that having a higher number of older siblings led to suf-
ficient increased maternal care (however this path was not significant, with estimate 
value = 0.272; z-value = 1.686; P( >|z|) = 0.092). This finding potentially indicates 
the leading role that in Russia older children have in helping their mothers, which 
is comparable to the involvement of Russian fathers in parenting (Estimate = 0.240; 
z-value = 2.839; P( >|z|) = 0.005). Based on these results, we can suppose that moth-
ers in larger Russian families are more attentive to their children, either because 
their older children provide them with full-fledged assistance or because the former 
are more oriented towards ample motherhood.

Families with low perceived SES did not necessarily demonstrate greater grand-
parental involvement; the direct paths between poverty and grandparental help were 
not significant, except for the Russian SEM, where this pathway was significant. 
However, the association between family poverty and maternal grandparents’ assis-
tance in this case was negative. This finding does not support our hypothesis about 
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grandparents’ role in families under financial stress or in need of support (see Liv-
ingston & Parker, 2010). Potentially, in low SES families, grandparents may work 
and do not have time for childcare. Another possible explanation could be that 
older individuals may suffer from poor health and may not have the resources to 
offer investment to grandchildren. To understand the complex relationship between 
grandparent’ help and family SES, additional research is needed.

Additionally, the results of our study uncovered a positive pathway between per-
ceived paternal grandparental care and perceived maternal grandparents’ care. It is 
possible that firstborn children used to benefit from the attention and involvement of 
grandparents from both sides of the family, who are youthful and highly engaged in 
care. However, it is also possible that children who were born later may not receive 
the same level of support since their grandparents are too old for helping or they 
have already passed away. This hypothesis could be supported by data from Brazil-
ian and Russian SEM models in which the number of older siblings used to nega-
tively correlate with grandparents’ help. Hence, this association may be simply a 
matter of timing of birth order and consequential grandparents’ aging. Another fac-
tor that could contribute to this connection is the proximity of grandparents to their 
grandchildren. Nevertheless, the questions regarding the proximity of grandparents 
from the paternal and maternal sides of the family, as well as the age of grandpar-
ents at the time of their death, were not within the scope of this study and should be 
explored in future research.

Limitations

The authors declare the differences in sampling methods between the three coun-
tries. In the USA and Brazil, respondents were recruited exclusively from student 
environments, while in Russia, half of the answers were collected from volunteers 
through the social network (Vkontakte). The authors suggest a certain bias in the 
answers among samples: for instance, in the US and Brazil the questionnaire was 
presented to students’ groups, whilst in Russia, subjects responded to advertise-
ments on social networks, and they may have had certain experiences that prompted 
them to participate in a particular study about family and parental effort. The authors 
acknowledge that differences in collection methods may have affected the results.

The study has another serious limitation because most of the manifested items 
implemented in SEMs were collected and identified based solely on subjective psy-
chological factors – perceived (allo) parental effort and perceived social status; this 
limits our ability to draw theoretical conclusions.

The relatively high RMSEA value obtained in SEM and MSEM may be attrib-
uted to the intended simplification of the present SEM, wherein only a single LHT 
variable — resource deficiency — was considered; meanwhile, there appears to be 
no one-size-fits-all answer to the complex structure of kinship help. Future studies 
should include other LHT relevant factors that are theoretically predicted to play 
a role, such as parent–child resemblance, particularly paternal resemblance, which 
might influence paternal care on the part of the father and his kin.
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Conclusion

In this study, utilizing SEM, we investigated family members’ provision of paren-
tal and alloparental effort in different cultural contexts, particularly when impacted 
by poverty. Within the structural models, the perceived parental effort of both par-
ents in all samples was significant and positive, indicating that their relationships are 
complementary and mutualistic rather than antagonistic.

We also found a robust overall negative impact of perceived poverty on parental 
effort. The results of our study are consistent with previous studies in LHT plastic-
ity, which reveal a negative correlation between harsh environment/resource defi-
ciency, and parental effort. At the same time, our results demonstrated that paternal 
care was more negatively affected by poverty than maternal care, as reported in the 
general SEM. Considering the cross-cultural comparative SEMs analyses and the 
lack of invariance detected in the SEMs intercepts, this study represents robust evi-
dence of systematic cultural differences. Results of our study offer valuable insights 
into the influence of poverty on parental care, highlighting the contrast in the impact 
of poverty on maternal versus paternal effort in Russia, compared to the other sam-
ples, where the effect size of poverty was greater for mothers than for fathers. It may 
also indicate an effect of sex-ratio on LHT strategy such that males may be pursuing 
a faster strategy when they are scarcer sex. As a result, Russian mothers may face a 
difficult trade-off between pursuing employment outside of the home and dedicating 
time to their children, given the shortage of paternal support.

Appendix A Exploring Subscale’s

Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9, Fig. 10

Fig. 3   The heatmap of the loading strength of two extracting factors from 10 items of Maternal parental 
behavior subscale
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Fig. 4   Manifested 10 item of the Maternal parental behavior correlation matrix (sample size = 1145)

Fig. 5   10- item Scale of Father behavior representing via heatmap of the loading strength of two extract-
ing factors
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Fig. 6   Manifested 10 item of the Paternal parental behavior correlation matrix (sample size = 1160)

Fig. 7   10- item Scale of SES representing via heatmap of the loading strength of two extracting factors
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Fig. 8   Correlation matrix of SES manifested 10 items (Sample size = 1173)
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Fig. 9   Correlation matrix of paternal grandparents’ availability manifested 3 items (Sample size = 1529)
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Fig. 10   Correlation matrix of maternal grandparents’ availability manifested 3 items (Sample 
size = 1529)



167

1 3

Adaptive Human Behavior and Physiology (2024) 10:148–181	

Appendix B – The Measurement Models

Cronbach’s alphas and part-whole correlations (unit-weighted factor loadings) 
for the indicators with their respective unit-weighted factor scales in the United 
States of America (US), Brazil (BR), Russia.

Table 2, Table 3, Table 4, Table 5, Table 6

Table 2   Please provide. Note: 
This data is mandatory

*  P < .05
**  P < .001

Cronbach’s 
alpha

Factor scales and subscales US BR RU
Grandparental availability (Grandparents), 3 items for each 

domain
  Maternal grandparents .74** .72** .70**
  Paternal grandparents .71** .75** .66**

Childhood Resource Deficiency (Poverty), 5 items
.85** .79** .82**

Maternal Efforts (Mather care), 4 items
.93** .91** .90**

Paternal Efforts (Father care), 4 items
.90** .88** .89**
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Table 7   Please provide. Note: This data is mandatory

275 observations deleted due to missingness
Signif. Codes Pr( >|t|) < 0 ‘****’; Pr( >|t|) < .001 ‘***’; Pr( >|t|) < .01 ‘**’; Pr( >|t|) < .05 ‘*’

Estimate Std. Error t value Pr( >|t|)

1. Mather Efforts
  Father effort .339 .043 7.732 2.89e-14 ****
  RU -.311 .067 -4.618 4.45e-06 ****
  Poverty*RU -.417 .091 -4.582 5.26e-06 ****
  Father Effort *USA -.224 .083 -2.718 .006 ***

456 observations deleted due to missingness
2. Father Efforts

  Poverty -.424 .049 -8.596  < 2e-16 ****
  USA .382 .062 6.151 1.13e-09 ****
  Poverty*RU .276 .104 2.652 .008***

Notes: 431 observations deleted due to missingness
3. Maternal Grandparents help

  Father effort -.247 .066 -3.69  > .001 ***
  Paternal Grandparents*USA .271 .12 2.21 .027 *
  Father Effort* Older siblings 

*  Paternal Grandparents*Poverty
.217 .100 2.156 0 .031 *

Notes: 777 observations deleted due to missingness
4. Patrilineal Grandparents help

  Older Siblings* Poverty .12 .059 2.111 0.035 *
  USA* Older Siblings* Poverty -.180 .081 -2.208 .0276 *
  Older Siblings -.12 .052 -2.295 .0221 * 

Notes: 560 observations deleted due to missingness
5. Exogenous factor Older siblings’ number in a family, cross-cultural comparison

  RU -.538 .059 -9.027  < 2e-16 ****
Notes: 144 observations deleted due to missingness
6. Exogenous factor Poverty, cross-cultural comparison

  USA -.316 .053 -5.94 3.77e-09 ****
  RU -.381 .058 -6.56 7.96e-11 ****

Appendix D Cross‑cultural consistency of each effect 
within the model

The general lineal model (GLM) analyses of the degrees of cross-cultural consist-
ency for regression pathways and their interactions in the model upon the three 
sites sampled (in the United States of America (US), Brazil (BR), Russia (RU)

Baseline of calculated GLM models represented by a Brazilians parameter set. 
Paths for which p ≥ .05 were removed from the Table 3.

Table 7
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