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 ABSTRACT 

When examining the behavior and characteristics of an individual, it is important to 

consider the role of context in the modulation of behavior. Based on the contextual contingencies 

presented to the individual, the individual must then alter development, characteristics, and 

behavior, to adequately meet the challenges presented by such contingencies. The following 

dissertation presents a series of three manuscripts whose goal is to examine individual behavior 

and characteristics while considering the role ecological (spatial) and developmental (temporal) 

context plays on the individual. Each paper utilizes Life History Theory to inform each study on 

important contextual variables to examine and to integrate the study findings into a cohesive 

framework. Life history theory is an evolutionary developmental theory that focuses on how 

allocation of bioenergetic and material resources to different facets of development will have 

long-term, lifespan implications for behavior, individual characteristics, and health. Further, life 

history posits that such allocation of resources is contingent upon the context, showcasing that 

individual developmental parameters are modified based on feedback received from the 

environment. Collectively, each paper will highlight key contextual factors at different stages of 

the lifespan and seek to understand how life history strategies emerge at each life stage.  

The first developmental stage investigated was late childhood. Study I sought to develop 

a new measure of the child unpredictability schema and examine the role mother’s behavior had 

on the development of the unpredictability schema (i.e., worldview where children view their 

environment and others as unreliable). The paper hypothesized that maternal behavior would 

transmit key information to the child, which would then impact the perception of their 

environment. Thus, children living in households where mothers exert low levels of parental 

effort and high levels of mating effort would develop higher levels of an unpredictability 
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schema. The study included 65 children between the ages of 10 and 12 and their mothers (53% 

of mothers were of Latino descent). Results from multiple regression revealed that child 

unpredictability schema was predicted by mother’s mating and parental effort. The multiple 

regression model also found a quadratic effect, whereby child unpredictability schema became 

constant at lower levels of parental effort.  

Childhood, broadly, was the second developmental stage to be investigated. Study II 

utilized a sample of 200 college students from Mexico and Costa Rica and asked them to 

retrospectively report  on their family emotional environment and traditional social values (e.g., 

familismo/simpatía and patriarchal values) they received growing up. Further, students were 

asked to rate the amount of parental effort they received from different members of the family 

while growing up. The findings showed that high levels childcare assistance from both patrilineal 

and matrilineal kin was associated with more positive family environment, which was partially 

mediated between kin care and slow life history. Positive associations were also found between 

matrilineal kin childcare and traditional Latin social values. On the other hand, patriarchal values 

were only predicted by higher levels of patrilineal kin aid. 

The final developmental stage investigated was late adulthood. Study III utilized an all-

female sample from the National Health and Nutrition Examination Survey (NHANES) to test 

whether higher female reproductive effort increases physical and mental deterioration in women. 

Structural equation modelling techniques are utilized to test factor structures and hypothesized 

pathways. Results reveal that reproductive effort and illness were mediated by both antioxidant 

defenses and inflammation. 

The results of the three studies broadly support hypotheses generated from Life History 

Theory. Contextual factors during key developmental stages have an impact on how an 
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individual will allocate time and bioenergetic resources – thus contributing to specific behavioral 

life history strategies.  
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CHAPTER I: INTRODUCTION 

Context is paramount in modulating behavior and development of an individual. Whether 

it be across ecological (spatial) or developmental (temporal) contexts, context presents 

challenges to the individual in which they must respond appropriately: in a manner that 

maximizes their reproductive success. Responding appropriately typically entails the allocation 

of resources (effort) toward confronting the adaptive problem posed by the environment. These 

resources can be thought of as the investment and the reproductive fitness gained can be thought 

of as the return on investment. The ecological and developmental contexts provide the setting in 

which the ratio of investment to returns vary systematically, and thus determine the relative 

“profitability” of each alternative allocation.  

Within organisms, precedence in allocation and investment of energetic resources varies 

as a function of developmental life stage. Each life stage presents a new set of physiological 

decision nodes whereby the choice made in one decision node influences the availability of 

choices in future decision nodes (Ellis, Figueredo, Brumbach & Schlomer, 2009).  Further, when 

a specific trajectory of decision nodes are selected, the antecedent decision nodes are no longer 

available, closing off other developmental trajectories (i.e., an organism cannot retroactively 

alter their development). A real life analogy of a decision node can be seen when switching 

flights in an airport. Consider a passenger who wants to fly from one city to another where 

several intermediate cities are available as layovers and no non-stop flights are available. The 

passenger must decide which layover city to select, understanding that his decision will impact 

the cities later available to him. However, the layover he selects, much like life history decision 

nodes, is guided by the challenges presented to him by the ecological or developmental context. 

This decision might be influenced by the number of flights available from each intermediate 
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location, and their costs relative to each other (similar to trade-offs in life history theory). Other 

factors might include the estimated time of arrival at the final destination (i.e., when does an 

individual want to reproduce? How early should the individual reach puberty to achieve their 

reproductive goals?).  Thus, life history decision nodes in each developmental stage presents a 

series of trade-offs whereby the organism allocates energetics toward development that optimize 

their survival and reproduction within their local ecology – much like an individual at an airport 

would.   

 Allocation of resources toward ontogeny is contingent upon the organism’s 

developmental stage. For young children, allocation decisions often focus on somatic effort 

tradeoffs between maintenance and growth (Ellis et al., 2009; Figueredo et al., 2006). As the 

organism grows older, allocation of resources becomes more focused between somatic effort 

(somatic maintenance and growth of the organism) and reproductive effort (e.g., allocation in 

time and energy toward producing and raising offspring). In adulthood, the organism decides to 

either invest heavily in mating effort (producing new offspring) or parental effort (investing in 

existing offspring; Belsky, Steinberg, & Draper, 1991). The accumulation of developmental 

tradeoff decisions results in a cohesive constellation of tactics know as life history strategies 

which, presumably, result in a strategy appropriate for the local ecology (Ellis et al., 2009; 

Figueredo et al., 2006). 

 Allocation of resources toward ontogeny is contingent upon the organism’s 

developmental stage. For young children, allocation decisions often focus on somatic effort 

tradeoffs between maintenance and growth (Ellis et al., 2009; Figueredo et al., 2006). As the 

organism grows older, allocation of resources becomes more focused between somatic effort 

(somatic maintenance and growth of the organism) and reproductive effort (e.g., allocation in 
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time and energy toward producing and raising offspring). In adulthood, the organism decides to 

allocate a larger portion of investment in either mating effort (producing new offspring) or 

parental effort (investing in existing offspring; Belsky, Steinberg, & Draper, 1991). The 

accumulation of developmental tradeoff decisions results in a cohesive constellation of tactics 

know as life history strategies which, presumably, result in a strategy appropriate for the local 

ecology (Ellis et al., 2009; Figueredo et al., 2006). 

The Role of Ecology in Life History  

 The results of key developmental decisions an organism makes do not occur 

stochastically or by accident. Each developmental decision is the result of the organism detecting 

and encoding information about the local ecology, including the family environment, and 

adjusting development in anticipation for the demands the organism will face. Thus, ecological 

contingencies are the driving force behind the development of life history strategies and should 

be carefully examined when investigating the development of individual differences in life 

history strategies. The present dissertation will take into account ecological forces that may 

shape the development of life history strategies and its emergence throughout the lifespan.  

Intra-Individual Variation 

  When examining life history trade-offs it is important to acknowledge the importance of 

intra-individual factors that may act as an “intercept” to an individual’s life history strategies 

(with the current ecology influencing the “slope” for life history trajectory). This means that the 

phenotypic characteristics an individual develops early may influence his or her future trajectory 

of change over the lifespan. 

 According to Brunswikian Evolutionary-Developmental (BED) theory (Figueredo, 

Hammond, & McKiernan, 2006), behavioral development is shaped by two evolved parameters: 
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(1) preparedness and (2) plasticity of the behavioral response. The preparedness is the biological 

proclivity of an initial response disposition that reflects the optimal level (mean) of the response 

in terms of fitness costs and benefits that has been utilized by an individual’s lineage over 

evolutionary time. The plasticity is the biological variability of that initial response disposition 

across different ecological contexts, reflecting the variance in the fitness values of that response 

experienced by an individual’s lineage over evolutionary time. These two parameters, while 

theorized to be independent of each other, instead reflect different ecological fitness 

contingencies of a given behavior over both evolutionary and developmental time. 

 The reason to focus on individual-level lineages, rather than entire species or regional 

populations, is that race, sex, age, income, education, and other demographics collectively 

explain less than 10% of the inter-individual variance in life history strategy (Figueredo et al., 

2004, 2007). That means that although life history speed (K) has been found to be highly 

heritable (Figueredo et al., 2004; Figueredo & Rushton, 2009), over 90% of the variation resides 

at individual-level characteristics, instead of the aggregate population level. Such results are 

often found disappointing by both conservative and liberal researchers. Conservative researchers 

are disappointed because it minimizes the importance of both race and sex differences, while 

liberal researchers are discouraged by it because it minimizes the importance of social privilege 

as a sufficient explanation. Nevertheless, such findings open up new vistas for exploration and 

discovery by those who are not tied to any rigid ideological dogma regarding the determinants of 

human development (Cabeza De Baca & Jordan, 2012; King & Cabeza De Baca, 2011). 

 Although these “demographic” differences are small in magnitude, they are statistically 

significant. This means that although they might be of little practical importance in 

characterizing individuals, they can nonetheless be used as theoretically-specified tests of life 
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history evolution. For example, life history evolution also results in variation in life history 

strategies between the sexes (Trivers, 1972). Within sex, there lies a range of life history 

strategies, but between sexes, males are considered faster life history strategists than females 

(Trivers, 1972). This variation is partially the result of physiological and anatomical differences 

between males and females. Whereas males can theoretically reproduce concurrently with 

multiple females, women are constrained by gestation and nursing and cannot seek other 

concurrent mates to reproduce with. This sex difference results in differences in trade-offs (Del 

Giudice & Belsky, 2011). In adulthood, males must either focus on obtaining multiple mates to 

produce children (mating effort) or allocating time and energy to raise existing offspring 

(parental effort; Del Giudice & Belsky, 2011; Geary, 2002). The fundamental tradeoff for adult 

females is between current and future reproduction (Del Giudice & Belsky, 2011). 

Dissertation Overview 

          The present dissertation seeks to investigate the emergence of life histories in individuals 

through three separate studies. Each study will investigate life history within the context of 

ecology and lifespan. Based on the rationale presented above, each study will highlight life 

history strategies at important developmental periods. Each study will focus on the tradeoff 

between parental effort and mating effort and predicted associations of each strategy. Table 1 

presents a summary of the decision nodes, context, selective pressure and implemented 

behavioral strategy each paper will focus on. Utilizing a cross-sectional multi-rater design, study 

I will examine the associations between general maternal life history strategy and mating and 

parental effort and child unpredictability schema. The results of the study will elucidate whether 

maternal life history strategies and the respective tradeoffs impact children’s worldview via the 

child unpredictability schema. Study II will examine adult children’s life history strategy and 
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their perceptions of the parenting and family environment they grow up in as children within the 

context of culture and country of origin. The results of the study will highlight retrospectively 

whether parental and nepotistic effort are associated with variability in family environment, child 

life history strategies and patriarchal values. Study III focuses on intra-individual variation of 

reproductive effort in women and the somatic wear-and-tear that may result from the tradeoffs 

between parental and mating effort. Collectively, each paper seeks to contribute to the field of 

life history by highlighting how tradeoffs between mating and parental effort emerge through 

different time points in the lifespan. Each study also highlights the important role context plays 

while examining mating and parental effort.  
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Table 1. Summary of the Three Manuscripts. 
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CHAPTER II: MANUSCRIPT I. THE DEVELOPMENT OF CHILD 

UNPREDICTABILITY SCHEMA: THE CORRELATES OF MATERNAL LIFE 

HISTORY TRADEOFFS ON REPRODUCTIVE EFFORT 

Abstract 

Guided by life history theory, the present study (1) developed and provided preliminary 

validation data for a self-report measure of a childhood unpredictability schema (i.e., a 

worldview where children perceive their environment and others as unreliable and unpredictable) 

and (2) tested for the effects of maternal life history strategy and its behavioral components on 

development of the child’s unpredictability schema. Because maternal life history strategy may 

impact her child’s physical, mental, and cognitive/emotional functioning, we included both a 

general measure of the mother’s life history strategy and specific measures of her parental effort 

and mating effort. Sixty-five 10-12 year-old children and their mothers participated in the current 

study. The sample was economically disadvantaged and ethnically diverse (53% of mothers were 

of Hispanic/Latino descent). Consistent with life history theory, both maternal mating effort and 

parental effort were associated with the child’s unpredictability schema, with less mating effort 

and more parental effort predicting a less developed schema. Results also revealed a quadratic 

“basement effect,” whereby higher levels of parental effort showed a curvilinear association with 

lower levels of child unpredictability schema. The new measure of child unpredictability schema 

performed as expected and may prove useful for future research in this domain. 

Introduction 

According to life history models of human development (e.g., Belsky et al., 1991), 

parental life history strategies influence children’s physical, mental, cognitive, and socio-

emotional functioning. These strategies potentially impact offspring through two broad 

pathways: (1) genetic transmission and (2) shaping the child’s social and physical environment. 
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The present paper seeks to examine mechanisms through which a mother’s life history strategy 

influences her child’s cognitive functioning. Specifically, we seek to test a conceptual model 

whereby a mother’s life history strategy and its behavioral components affect the development of 

her child’s unpredictability schema, which Ross & Hill (2002) define as “a pervasive belief that 

people are unpredictable and the world is chaotic” (p. 458). Unpredictability schemas may be an 

important factor in child development because of their role in facilitating risky behavior 

(reviewed in Ross & Hill, 2002). As hypothesized in our earlier theoretical work, the 

development of an unpredictability schema should be an important mediating mechanism 

through which exposures to family stress shift individuals toward faster life history strategies 

(Ellis et al., 2009). To enable testing of our main hypothesis—that maternal life history strategy 

regulates the child’s unpredictability schema—the first goal of the current paper was to develop 

and validate a measure of unpredictability schema for use in children in late elementary school. 

No measure of child unpredictability schema currently exists. 

Our second goal was then to employ this new measure to test specific hypotheses, as 

derived from life history theory. According to life history theory (e.g., Kaplan & Gangestad, 

2005), the amount of time and bioenergetic resources that individuals can devote to survival and 

reproduction is limited; thus, individuals are selected to make trade-offs that prioritize resource 

expenditures. The most basic trade-off is between somatic effort (resources devoted toward 

growth and maintenance) and reproductive effort. Resources allocated toward reproduction are 

further partitioned between mating effort (resources devoted to attracting mates and increasing 

opportunities for reproduction) and parental/ nepotistic effort (resources devoted to raising 

already-conceived offspring).  
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These trade-offs are instantiated in key decisions over the life course, such as earlier 

versus later reproduction and quantity versus quality of offspring, that define alternative 

developmental pathways, or life history strategies (See Figueredo, Cabeza De Baca, & Woodley, 

2013, for a review of the measurement of life history strategy). Different life history strategies 

encompass integrated suites of behavioral and physiological traits that vary along a dimension of 

slow versus fast. Slower strategies are characterized by later reproductive development and 

behavior, a preference toward relatively stable pair bonds, an orientation toward longer term 

investments and outcomes, and allocation of resources toward enhancing the growth and long-

term survival of both oneself and offspring, whereas faster strategies are characterized by the 

opposite pattern (see Belsky et al., 1991; Ellis et al., 2009; Figueredo et al., 2006; Kaplan & 

Gangestad, 2005). Fast life history strategies are comparatively high risk, focusing on mating 

opportunities (including more risky and aggressive behavior), reproducing at younger ages, and 

producing a greater number of offspring with more variable outcomes.  

According to life history models, the quality of maternal investment (e.g., provision of 

resources, harsh discipline vs. warmth and support) serves as a conduit to the child by 

transmitting information and social skills that reflect context-appropriate behavior and norms 

that are pervasive within the child’s ecology (Belsky et al., 1991; Ellis et al., 2009). Further, 

significant variation in maternal investment across the lifespan emerges from ongoing trade-offs 

between mating effort vs. parental effort (Cabeza De Baca et al., 2012). Faster life history 

strategies instantiate trade-offs favoring mating over parenting, as indicated by harsh, insensitive, 

or rejecting parental behavior. The results of these trade-offs are directly experienced by 

offspring, and these experiences function to guide child development—physical, social, 

cognitive and behavioral—toward strategies that are adaptive in family and other proximal 
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contexts characterized by low investment and resources. This includes development of an 

unpredictability schema.  

Although low parental effort may diminish the offspring quality, increasingly high levels 

of parental effort may reach a point of diminishing returns; i.e., above a certain threshold, higher 

levels of parent effort may no longer result in higher offspring quality (Salmon, 2005). This 

should especially be the case in risky environments where extrinsic sources of morbidity and 

mortality are high, and thus relatively insensitive to the adaptive decisions or strategies of the 

individual. In this context, increases in parental care and resources (above a basic level) are 

unlikely to enhance offspring fitness (Ellis et al., 2009). Linking this idea to unpredictability 

schemas, high levels of parental effort should reduce unpredictability schemas in children, but in 

a curvilinear manner (reflecting diminishing returns on investment), as shown in Figure 1. This 

curvilinear effect would prevent children from developing the opposite of an unpredictability 

schema (i.e., an overly strong predictability schema), which could handicap them in social 

relationships that, for example, require detecting cheaters and avoiding exploitation.  
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Figure 1. Conceptual model. 
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Current Study 

The present study seeks to: (a) develop and provide preliminary validation data for a 

measure of child unpredictability schema, and (b) disentangle the effects of maternal life history 

and its behavioral components in the development of the child’s unpredictability schema. We 

include both a general measure of the mother’s life history strategy as well as specific measures 

of her parental effort and mating effort. We will test the present model using unit-weighted 

factors in a multiple regression model. Our hypotheses are: 

1. Slower maternal life history will predict lower levels of child unpredictability schema. 

2. Higher levels of maternal mating effort will predict higher levels of child unpredictability 

schema. 

3. Higher levels of parental effort will be associated will be associated with lower levels of 

child unpredictability schema, but in a curvilinear manner (see Figure 1). 

Because children inherit their genes from their parents, heritable transmission could 

potentially explain why traits, such as life history strategies, run in families (see Figueredo & 

Rushton, 2009; Rowe, 1994), as per our hypotheses. Although the current research design is not 

genetically informative, a strength of the present study is that it utilizes mothers and children 

from impoverished neighborhoods. Past research has shown that the shared environment is a 

major source of variation in cognitive traits, and that genetic variation is correspondingly less 

important, among socioeconomically disadvantaged groups (e.g., Turkheimer et al., 2003).  

Method 

Participants 

Sixty-five children (49.2% male) and their mothers participated in the current study. The 

mean age for mothers was 36.47 (SD = 1.02). Children’s average age was 10.08 (SD = 1.02). 
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Fifty-three percent of mothers were of Hispanic/Latino descent (with 37% of the maternal 

interviews conducted in Spanish). Mother’s marital status was as follows: 16.9% never married, 

37.3% married, 25.4% divorced/separated, 5.1% divorced and remarried, and 15.3% 

cohabitating. The majority of the mothers interviewed had completed high school (62.7%). 

Average per capita annual income of the household was $6100.32 (SD = $4706.87), with almost 

58% of mothers reporting that they currently receive food stamps (SNAP). The sample was 

characterized by high levels of residential and caregiver instability. For example, mothers 

reported that children had experienced on average approximately four residential moves (M = 

3.74, SD = 2.99, range = 0-15). In addition, children had experienced an average of 3.31 (SD = 

4.90) caregiver transitions since birth (i.e., changes in resident caregivers).  

Procedures 

Recruitment. Children and their mothers were recruited in two ways. Flyers were given to 

parents of 4
th

 to 6
th

 grade students in two local elementary schools. Parents who returned the 

flyers expressing interest were contacted. Research assistants familiar with the project were sent 

to events at both schools to recruit the parents directly. Parents interested in the project either 

submitted their contact information, or called the study office directly. 

Interviews. Interviews for mothers and children were conducted separately. Parental 

interviews were held in a quiet, private room by a trained same-sex research assistant (e.g., 

female research assistants only interviewed mothers) and lasted approximately 1.5 hours. 

Research assistants were instructed to read the survey questions as the parent followed along 

with their own copy of the questionnaires. Parents who requested a Spanish interview were 

interviewed by trained bilingual research assistants that followed the same procedures. Published 

measures that were previously translated for Mexican Spanish speakers were utilized when 
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available. Other parental questionnaires were translated into Spanish (typically spoken in 

Mexico) by a professional translator. Following the translation, two native Spanish speakers 

reviewed the materials and corrected the diction.  The parental research packet broadly included 

questions regarding parenting, child health/behavioral issues, and parental mental/physical 

wellbeing. Mothers received monetary compensation for participating in the interview. 

Child interviews were conducted by trained female research assistants in a private space 

and lasted approximately 45 minutes. Procedures for the child interview were similar to the 

parental interview and also included two computer-based executive functioning tasks not 

considered in the present analyses. The child research packet broadly included questions that 

assessed parental behavior, self-reported competency, and perceptions of social support. Once 

the interviews were completed, the child received a book voucher for participation. The project 

was approved by the Institutional Review Board of the investigator’s university.  

Measures 

 The current study may be underpowered to detect significant effects. One strategy to 

mitigate issues arising from low sample size is to increase measurement precision with multiple 

high-quality measures of a construct (Figueredo et al., 2000). For the current study, we will unit-

weight multiple measures to create factors where applicable (Gorsuch, 1985). Nonetheless, due 

to the small sample size, the focus of the statistical analyses will be on effect sizes and 

significance testing.  

Maternal Slow Life History 

Mini-K. Maternal-reported slow life history was assessed using the Mini-K scale (α = 

.70), a 20-item short form version of the Arizona Life History Battery, which indexes behavioral 

and cognitive indicators of slow life history strategy (e.g., altruism, social contact and support 
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with friends and family, mother/father relationship quality, planning and control; Figueredo et 

al., 2006). An example item from the scale was, “I have a close and warm romantic relationship 

with my sexual partner.” A composite score was computed by averaging the 20 items (-3 = 

Disagree Strongly to 3 = Agree strongly; M = 1.58, SD = 0.61; min = .45, max = 2.65). Higher 

scores on the Mini-K indicate a slower life history strategy. 

Maternal Mating Effort 

Mating effort was a unit-weighted composite of four single-item questions: (1) How 

many different men have you had children with (part-whole r = .67; M= 1.23, SD = 0.57; min = 

0, max = 3.00); (2) since (target child) was born, how many different boyfriends/significant 

others have you had (part-whole r = .76; M= 1.19, SD = 1.15; min = 0, max = 4.00); (3) since 

(target child) was born, how many different men (e.g., boyfriends/significant others) have you 

lived with (part-whole r = .75; M= 1.0, SD = 0.95; min = 0, max = 4.00); and (4) how many 

biological children do you have (part-whole r = .37; M= 2.76, SD = 1.06; min = 1.00, max = 

5.00). Higher scores on this scale indicate higher mating effort.   

Maternal Parental Effort 

 Maternal Involvement (α = .71; part-whole r = .85) was assessed through mother-reports 

on the 10-item Involvement subscale of the Alabama Parenting Questionnaire (APQ; Shelton et 

al., 1996). An example item from the questionnaire was, “You have a friendly talk with your 

child.” A composite score was computed by averaging the 10 items (0 = Never to 4 = Always; M 

= 3.03, SD = 0.53; min = 1.30, max = 4.0).  Higher scores indicated more maternal-reported 

parental involvement.  

 Child Satisfaction with Maternal Investment (α = .80; part-whole r = .87) was a 9-item 

measure of child-reported satisfaction with levels of maternal investment with a true/false 
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response scale. The measure was created for the current study (see Table 2 for item-total 

correlations). A composite score was computed by averaging the 9 items (1 = true, 2 = false; M = 

1.13, SD = 0.21; min =1.00, max = 1.78).  Higher scores indicated less satisfaction.  

 Maternal involvement and child satisfaction with maternal investment (reverse-scored) 

were standardized and unit-weighted to create a composite of maternal parental effort (see part-

whole correlations above). 

Child Unpredictability Schema 

 Child unpredictability schema was a new seven-item measure (α = .49) created to be 

administered to children for the present study from items adapted from previous published scales 

(e.g., Couch et al., 1996; Rotter, 1966; Sherer et al., 1982; Zimbardo & Boyd, 1999). A 

composite score was computed by averaging the seven true-false items (1 = true, 2 = false; M = 

1.22, SD = 0.21; min = 1.00, max = 1.85). Table 2 presents the item-total correlations. Higher 

scores indicate a more developed unpredictability schema (i.e., higher perceived unpredictability, 

lack of self-efficacy/control, distrust of others). 
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Table 2. Item-total correlations for Child Satisfaction with Maternal Investment and Child 

Unpredictability Schema. 

 

Item 

Item-Total 

Correlation 

1. Do you feel that your mom buys you enough stuff? 0.73 

2. Does she spend as much time with you as she should?
 

0.71 

3. Does she listen to you enough?  0.50 

4. Should she take care of you more?
R
 0.57 

5. should she do more stuff for you?
R
 0.73 

6. Does she help you out enough?
 

0.54 

7. Does she spend as much money on you as she should? 0.51 

8. Should she really pay more attention to you?
R
 0.64 

9. Is your mom there for you when you need her? 0.65 
R
=Reverse-coded item; Scale was dichotomous: (1)Yes, (2)No 

 

 

 

Item 

Item-Total 

Correlation 

1. I have a good idea about what is going to happen in my life. 0.55 

2. Only a fool would trust most people.
R 

0.72 

3. I can handle unexpected events.  0.47 

4. I know what to expect from people in my life. 0.52 

5. Parents usually can be relied upon to keep their promises. 0.38 

6. I give up easily.
R 

0.54 

7. When I make plans, I know that I can make them work. 0.37 
R
=Reverse-coded item; Scale was dichotomous: (1)True, (2)False. This scale was keyed 

so that higher scores indicated a more highly developed unpredictability schema. 
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Results 

Preliminary Construct Validation 

To establish the validity of the child unpredictability schema, we examined its correlations with 

the three life history variables. As articulated above, we predicted that higher scores on the child 

unpredictability schema measure would be associated with faster maternal life history strategy 

(lower K), more maternal mating effort, and less maternal parental effort. Table 3 presents the 

correlation coefficients for these maternal predictor variables and child unpredictability schema. 

These three coefficients were all statistically significant and in the hypothesized directions. 

Specifically, higher levels of child unpredictability schema were associated with faster maternal 

life history strategy (i.e., lower K; r = -.35), lower maternal parental effort (r = -.44), and higher 

levels of maternal mating effort (r =.31). This set of correlations indicates that the child 

unpredictability schema measure performed the way it was predicted to in relation to indices of 

the mother’s life history strategy. 
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 Table 3. Correlations for Maternal Variables and Child Unpredictability. 

 

Variable 1 2 3 4 

1. Maternal K -- 

   2. Maternal Mating Effort -0.07 -- 

  3. Maternal Parental Effort 0.41
*
 -0.19 -- 

 4. Child Unpredictability Schema -0.35
**

 0.31
*
 -0.44

***
 -- 

*p<.05 **p<.01 ***p<.001 
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Hypothesis Testing 

To test our hypotheses, two regression models were computed using child 

unpredictability schema as the criterion variable. Control variables (child gender and maternal 

age) were included in the original model, but were omitted in the final model because they were 

not statistically significant. Type 1 sums of squares (sequential sums of squares; SAS Institute, 

Inc., 2002) were estimated for each predictor variable, and then used to test each predictor for 

statistical significance. Sequential sums of squares give predictor variables a hierarchical order 

of preference, whereby the first variable is allowed to “predict” the criterion variable, with each 

successive variable predicting the residual sums of squares left over from the prior variables and 

only retained if they increase the model sums of squares by a statistically significant amount (see 

Cohen & Cohen, 1983; Figueredo, Garcia, Cabeza De Baca, Gable, & Weise, 2013 for a brief 

explanation of type 1 SS). In other words, sequential sums of squares estimate the significance of 

each predictor variable predicting the criterion, after the prior variable has predicted the criterion 

variable. The predictor variables retained by this method for Model 1 were: maternal life history 

strategy, maternal mating effort, and maternal parental effort; those retained for Model 2 

included the same predictor variables as Model 1, but also included parental effort-squared (see 

Berry & Feldman, 1985 for a brief explanation of polynomial regression). Given the small 

sample size of this study, our interpretation of results will be guided by both statistical 

significance and effect sizes.  

Model 1 was statistically significant, F (3, 50) = 7.36, p < .001. As shown in Table 4, only 

maternal parental effort had a significant slope coefficient, indicating that after controlling for 

maternal life history strategy and mating effort, higher levels of maternal parental effort 

predicted  lower levels of the unpredictability schema in the child (sr
2 

= .15). In addition, 
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maternal mating effort uniquely accounted for an additional three percent of the variation in child 

unpredictability schema.  

 Model 2 was also statistically significant, F (4, 49) = 7.22, p < .001. As shown in Table 4, 

only maternal parental effort (sr
2 

= .07) and maternal parental effort squared (sr
2 

= .06) were 

statistically significant predictors of the child’s unpredictability schema. In addition, maternal 

mating effort uniquely accounted for an additional 4 percent of the variation in child 

unpredictability schema. The regression coefficient for parental effort was negative, indicating 

that as levels of parental effort increase, levels of child unpredictability schema decrease. 

However, as indicated by the significant effects of parental effort squared, this effect was not 

linear. As shown in Figure 2 at low levels of maternal parental effort, levels of child 

unpredictability schema are relatively high. As levels of maternal parental effort increase, 

however, levels of child unpredictability first decrease and then tend to level off, suggesting floor 

effect at high levels of parental effort.
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Table 4. Regression Models Predicting Child Unpredictability Schema. 

 

 Model 1  Model 2 

Predictor 

 

 

 

 

B (SE) β  

 

 

 

 

sr
2
  

 

 

 

Type I SS 

F 

  

 

 

 

B (SE) β  

 

 

 

 

sr
2
  

 

 

 

Type I SS 

F 

Maternal slow life history -0.02 (0.03) -0.11  0.01 6.65
**

  -0.02 (0.03) -0.08  0.004 7.18
**

 

Maternal Mating Effort 0.04 (0.03) 0.17
 
 0.03 4.55

*
  0.05

 
(0.03) 0.20

 
 0.04 4.91

*
 

Maternal Parental Effort -0.09
**

 (0.03) -0.44  0.15 10.89
**

  -0.06
*
 (0.03) -0.30  0.07 11.77

*
 

Maternal Parental Effort sq.
        0.04

* 
(0.02) 0.30  0.06 5.03

*
 

Outcome=Child Unpredictability Schema; Model 1: R
2
= 0.31 R

2
adj= 0.26; Model 2: R

2
= 0.37; R

2
adj= 0.32 

 
*
 p < .05; 

**
 p < .01. 
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Figure 2. Decomposition of Quadratic association between Maternal Parental effort and 

Unpredictability Schema. 
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Discussion 

The present study sought to (1) develop and validate a new measure of child unpredictability 

schema, and (2) test a conceptual model investigating the components of maternal life history 

that contribute toward the development of her child’s unpredictability schema. Because maternal 

life history strategy may impact her child through the construction of household environments 

and maternal behavior, we included not only an overarching measure of maternal life history 

strategy (the Mini-K), but also more specific measures of maternal mating effort (a component of 

life history that should reduce parental attention) and maternal parental effort (comprised of 

maternal-reported parental involvement and child-reported satisfaction with parental 

attentiveness). The current study was the first to develop and test a child unpredictability 

measure, which may be a cognitive precursor to variation in life history strategies. We tested the 

hypothesis that fast maternal life history, low maternal parental effort, and high mating effort 

from the mother would orient a child to cognitively view their environment and others as 

unpredictable/uncontrollable/untrustworthy. 

Preliminary examination of correlation coefficients between the child unpredictability 

schema and the three maternal life history variables indicated that these associations were 

consistent with life history theory. High levels of child unpredictability schema were positively 

associated with higher mating effort and negatively associated with slow life history and parental 

effort. We then moved to a predictive, multivariate model in which maternal components of life 

history strategy (general life history strategy, mating effort, parental effort) were used to predict 

child unpredictability schema. An additional model then tested for curvilinear effects between 

parental effort and unpredictability. While all the variables were related to unpredictability 

schema in the hypothesized directions, in the final model only parental effort and the quadratic 
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term for parental effort significantly predicted child unpredictability schema. Thus, as predicted, 

higher levels of parental effort were curvilinearly associated with lower levels of child 

unpredictability schema. This “basement effect” likely occurs because, over evolutionary history, 

an overly-developed “predictability schema” would have been disadvantageous to children 

insofar as impeded navigation of the social environment (e.g., undermining the ability to detect 

cheaters or avoid exploitation from conspecifics).  

Based on the results of the model, parental effort emerged as the most important unique 

predictor of child unpredictability schema. While mother’s general life history (as measured by 

the mini-k) is relevant, it may be a higher order factor that organizes and orients behaviors 

toward investment in life history domains of parenting effort and mating effort, which then 

emerge through multiple proximal contexts (e.g., the household transitions, employment 

patterns, and dating frequencies). Although the overarching life history strategy of the mother 

may orient her toward behaving in certain ways (e.g., fast life history individuals investing in 

mating effort and neglecting their family), general life history strategy does not appear to have a 

direct effect on children’s unpredictability schema. Based on the current results, mother’s mating 

behavior has the second largest effect. Maternal mating effort is important to a child because the 

time and resources the mother uses to invest in mating effort is investment diverted away from 

her children (Cabeza De Baca et al., 2012). Children are likely most sensitive to parenting 

behaviors due to the consistency of these direct interactions over time. Parents are critical 

socialization agents who prepare children to navigate peer, school, and other social contexts. 

(Belsky, Steinberg & Draper, 1991; Geary & Flinn, 2001).  

Previous retrospective research has found that slow life history strategists report home 

environments with high levels of parental and kin effort and positive co-parenting between 
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parents that contributes to a positive family environment (Cabeza De Baca et al., 2013; 

Sotomayor-Peterson et al., 2013). In a multi-rater study, prosocial personality, operationalized 

through the general factor of personality, a component of slow life history, was associated with 

higher parental support reported by the parents’ children (van der Linden et al., 2012). Taken 

together, these findings suggest that stable, high-investing household environments foster 

mutualistic values that may contribute toward slower life history strategies in children. 

Conversely, a theoretical component of the unpredictability schema called future discounting 

(i.e., invest in the here-and-now vs. the future; Ross & Hill, 2002) mediated the association 

between household unpredictability and risk-taking behavior in college students (Hill, Jenkins, & 

Farmer, 2008). These results imply that environments may orient cognition toward a worldview 

where conspecifics are unreliable and opportunities may be limited, pushing individuals to 

engage in behavior that society may deem as antisocial or risky.  

The unpredictability schema may be an important mechanism for researchers to consider 

when pursuing avenues to mitigate risk-taking behavior in adolescents. Ideally, social policies 

would seek to alter the social contexts of disadvantaged children and adolescents in ways that, 

through changes in their experiences, induce an understanding that they can lead longer, 

healthier, more predictable lives (Ellis et al., 2012).  But even short of such dramatic measures, 

interventionists could still seek ways to alter schemas and information processing in ways that 

minimize perceptions that the world is unpredictable and the future cannot be controlled, with a 

specific focus on lower socioeconomic populations. Such an intervention strategy may reduce 

the magnitude of stress responses by altering their perceptions of the people and situations.  

The working hypothesis underlying this intervention strategy is that the unpredictability 

schema moderates the relation between ecological stress and individual functioning. Qualitative 
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reports by Burton (1990) and Geronimus (1996) on teen mothers afford evidence consistent with 

this hypothesis. These studies illustrate how maternal behavior may orient the worldviews of the 

young mothers and, in turn, shape their reproductive strategies. For example, the mothers of teen 

mothers were often teenage mothers themselves. Adolescent mothers, therefore, often grow up in 

households where men are unreliable caregivers and mothers instead depend on an extended 

network of female kin to raise children. Young women witness the early physiological 

deterioration of their older female relatives and may infer (consciously or unconsciously) that 

their best “bet” would be to have children early. Further, perceptions of unpredictability in these 

teen mothers may contribute to poor health, independent from the effects of risky behavior.   

Repeated and pervasive activation of stress response systems throughout an individual’s lifespan 

in response to stress and perceptions of it may be the contributing mechanism toward somatic 

wear-and-tear (Ellis & Del Giudice, 2013; Juster et al., 2011). Thus, while risky behavior can 

incapacitate or shorten the lifespan, the chronic activation of the stress response system will 

result in higher levels of morbidity if the subjective evaluations of the ecological stressors are 

exaggerated (e.g., high unpredictability schema).   

Conclusion and Limitations 

The present study, which is theoretically informed and includes mother and child reports, 

makes an important contribution toward understanding the development of individual differences 

in life history strategies, and establishing a new measure that can be applied in future work. 

However, the present study had two primary limitations. The study had a low sample size that 

may have contributed to non-significant parameter estimates (e.g., maternal K). Second, the 

study did not employ a genetically-informed design to disentangle sophisticatedly the genetic 

and environmental effects that may impact the transmission of an unpredictability schema. By 
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disentangling the environmental effects from the genetic effects, researchers could begin to 

answer whether the cognitions and behaviors resulting from the unpredictability schema are 

products of social causation, whereby the individual’s environment influenced behavior, or 

social selection, whereby the individual possessed a genetic predisposition to seek situations that 

reinforced the behavior (Rutter & Silberg, 2002; Scarr & McCartney, 1983). 

Nonetheless, a major strength of the present study was the use of multiple reporters 

(maternal and child report of parental behavior and child report of unpredictability schema). 

Further, participants of the present study were primarily of lower socioeconomic status, a 

particularly difficult population to sample from (Knight, Roosa, & Umaña-Taylor, 2009), and 

relevant to testing life history hypotheses regarding the role of environmental stress in 

development.  Overall, the paper provides additional evidence that the ontogeny of life history 

strategies may be influenced by the environment constructed by parents. The next step in this 

research will be examining the role of the unpredictability schema in mediating development of 

life history strategies and its implications on risk-taking behavior and mental and physical 

functioning. 
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CHAPTER III: MANUSCRIPT II. MATRILINEAL AND PATRILINEAL KIN 

CONTRIBUTIONS TOWARD LIFE HISTORY STRATEGIES AND PATRIARCHAL 

VALUES: AN EVOLUTIONARY AND CROSS-CULTURAL APPROACH 

Abstract 

Childrearing behaviors are often shaped by familial and cultural principles that function as 

guides for socialization goals and effective childrearing practices. For an increasing number of 

Latino families, the extended kin often act as a source of childcare support. Due to a scarcity of 

research on the familial support configurations of Latin American families, the current study 

utilizes a cross-cultural retrospective approach to explore the associations between 

matrilineal/patrilineal kin and life history strategies in relation to child rearing. Applying a 

family systems and life history framework, the present model tested 200 university students from 

Mexico and Costa Rica on measures of family emotional environment and traditional social 

values (e.g., familismo/simpatía and patriarchal values). Results found that child care assistance 

from patrilineal and matrilineal kin was associated with positive family emotional environment, 

which weakly mediated the association between kin care and slow life history. Positive 

associations were also found between matrilineal kin childcare and traditional Latin social 

values. On the other hand, patriarchal values were only predicted by higher levels of patrilineal 

kin aid. The results are consistent with the general theoretical literature of both life history theory 

and family systems theory, suggesting that high levels of childcare produce positively emotional 

family climates, which in turn perpetuate the development of prosocial individuals with slow life 

history strategies. Implications for further research are discussed. 
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Introduction 

Research examining support configurations of Latino families often discusses the 

importance of extended family as a source of child care. Scholars posit that ethnic minority 

families in the United States (including Latino families) seek social and childcare support from 

extended family, and that family research should empirically reflect this trend (Barnett, 2008; 

Harrison, Wilson, Pine, Chan, & Buriel, 1990; Sarkisian, Gerena, & Gerstel, 2007). 

Unfortunately, there is a paucity of research examining the familial support configurations of 

Latin American families. The current study retrospectively examines matrilineal and patrilineal 

support configurations  of college students in Mexico (Hermosillo, Sonora) and Costa Rica (San 

José, Valle Central), and tests hypotheses based on an integration of evolutionary-psychological 

theories with those derived from standard social science models.  

Life History Theory 

Childcare behavior emerges similarly among actors (e.g., parents, relatives, etc.) whereby 

time and energy is devoted toward directly assisting in the protection, socialization, nourishment, 

and long-term survival of children (Cabeza De Baca et al., 2012; Sotomayor-Peterson, Cabeza 

De Baca, Figueredo, & Smith-Castro, 2013). The motives of the childcare differ based on the 

caregiver’s relationship with the child. According to life history theory (Ellis, Figueredo, 

Brumbach, & Schlomer, 2009), organisms have a finite amount of material and energetic 

resources that they must devote to either somatic effort (e.g., growth and maintenance) or 

reproductive effort (e.g., mating and parenting). Individuals who focus more on somatic effort 

are considered slow life history strategists, as they developmentally delay maturation in order to 

adequately grow and acquire the skills necessary to navigate their social ecology (Flinn, 2006; 

Geary & Flinn, 2001). Conversely, fast life history strategists forgo energetic allocation toward 
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somatic effort in order to mature rapidly and reproduce faster. When mothers and fathers care for 

their children, it is described as parental effort (Cabeza De Baca et al., 2012; Sotomayor-

Peterson, et al., 2013). Any amount of energy devoted toward parental effort forgoes investment 

in other areas such as mating effort, whereby energy is utilized to find and retain mates, and 

somatic effort, whereby energy is utilized toward maintenance and growth of the individual (Ellis 

et al., 2009). Accordingly, life history strategies have implications for the quality of parenting 

(operationalized as amount of parental effort expended) the organism displays to their offspring 

(reviewed below).  

Helpers at the “Nest” 

When individuals invest time and energy toward parental effort, the relationship of the 

caregiver to the child influences the amount and motives of caregiving. Kin Selection theory 

(Hamilton, 1964) posits that altruism among organisms should be higher when the coefficient of 

relatedness to the receiver and the benefits to the receiver outweigh the costs to the giver (rb>C). 

This explanation makes sense when considering mothers and fathers who gain direct fitness from 

caring for their children and for other related caregivers, defined as nepotistic effort, who 

increase their inclusive fitness by aiding their related kin. Assisting closely related kin in 

childrearing activities (i.e., providing nepotistic effort to younger kin) has been defined as 

alloparental care (Hrdy, 1999; 2009). The following paragraphs will briefly explain the motives 

and relatedness of each of the caregivers.  

The principle of inclusive fitness asserts that organisms should invest resources toward 

assisting the offspring of their relatives.  The assumption is that one can genetically benefit by 

assisting closely related offspring in addition to their own children (Hamilton, 1964). Mothers 

and fathers should focus on the well-being of their children to increase their direct fitness 
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(Hamilton, 1964; Trivers, 1972). Concealed ovulation in females produces paternity uncertainty 

in males, causing males to be selective about their investment in their putative offspring (Geary, 

2000; Wilson & Daly, 1992). Fathers risk wasting time, energy, and resources on another male’s 

children if levels of paternity uncertainty are high. 

Paternity uncertainty can also discourage paternally-related relatives to invest in care of 

offspring if they suspect their putative young relatives are not related to them. Thus, paternity 

uncertainty would cause a sex-biased investment pattern among relatives: maternal kin should be 

more likely to invest in the offspring of their relatives – and at higher levels – than paternal kin, 

who have two degrees of paternity uncertainty. Despite the looming uncertainty of paternity, we 

should expect to see assistance in child rearing among both sides of the family. Assistance in the 

childrearing of closely-related children, known as nepotistic effort, is a form of alloparental 

support  (Hrdy, 1999) that may alleviate the mother’s burden of childrearing to older kin such as 

grandmothers or to aunts (i.e., sisters of the mother). Additionally, male kin, either directly or 

indirectly, may assist in childrearing. Empirical research does indeed support the differential 

patterns of investment between kin lines (Michalski, & Shackelford, 2005; Pollet, Nettle, & 

Nelissen, 2007). For example, in a Dutch sample, researchers found that maternal grandmothers 

were most likely to keep in contact with grandchildren, even as distance increased, in 

comparison to paternal grandparents (Pollet, Nettle, & Nelissen, 2007). Among ethnic minority 

households (mainly African American), maternal grandmothers have been shown to be pivotal 

alloparental figures, with some scholars suggesting the presence of a grandmother in an 

ecologically harsh environment may provide the cues for a faster life history strategy (Burton, 

1990; Geronimus, 1996; See Jones, Zalot, Foster, Sterret, & Chester, 2007, for a discussion of 

the impact of maternal grandmothers on single-mother African American households). Based on 
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the results of previous research (Michalski, & Shackelford, 2005; Pashos & McBurney, 2008; 

Pollet, Nettle, & Nelissen, 2007), we will specifically ask participants about the amount of 

parental effort they received from grandmothers and uncles from maternal and paternal lines.  

Family Systems Framework 

A family systems framework emphasizes that members within a family are interdependent 

components of several complex relationship subsystems comprising a larger system that are 

highly sensitive to the functioning of the other sub-systems within the entire system (Cox & 

Paley, 2003; White & Klein, 2002). Thus, scholars who utilize a family systems framework 

emphasize families should be studied as a complex unit. Further, family systems frameworks 

emphasize contextual hierarchy, where sub-systems reside within a larger system nested within a 

social/cultural ecology (Cox & Paley, 2003; White & Klein, 2002). One criticism family systems 

theory has received from feminist approaches is that this perspective may not capture family 

dynamics in socio-cultural ecologies other than those where the nuclear family (i.e., father, 

mother and children) is the normative type or structure. Feminist scholars argue the analyses may 

be biased to favor men over women and children starting from the point that resources and power 

within families are unequally distributed. Based on this perspective, this limitation questions 

family system theory's applicability to study ethnic and minority families (Whitchurch & 

Constantine, 1993). This is consistent with Barnett’s (2008) assertion, which suggests that 

studies should reflect the role that extended family has on ethnic minority families’ childcare 

support and dynamics. In the present study, we seek to ameliorate this criticism by incorporating 

extended kin as members of the family system that contribute toward child care.  

One common family sub-system is the mother-father relationship. Coordination and 

agreement between mothers and fathers regarding parental effort is known as coparenting or 
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shared parenting whereby the caregivers of the child (in this case mothers and fathers) work as a 

cohesive unit to rear the child (Cabeza De Baca et al., 2012; Stright & Bales, 2003). When there 

are low levels of childrearing cooperation and coordination between the parental figures, the 

support unit would be said to have low quality coparenting. A recent meta-analysis found that, 

among westernized populations, higher levels of cooperation and agreement between parents has 

been associated with lower levels of externalizing and internalizing behaviors and higher social 

functioning in children (Teubert & Pinquart, 2010).            

Coparenting research on low income Mexican American mothers and fathers of toddlers 

yielded results similar to research on white families (Sotomayor-Peterson, Figueredo, 

Christensen, & Taylor, 2012). Couples who reported a high quality coparental relationship 

reported higher levels of positive emotional family climate. Further, the study included 

contextual variables in addition to coparenting. High quality coparenting and positive emotional 

climate were associated with couples who reported higher levels of endorsement of traditional 

Latino-specific social values (familismo and simpatía, defined in the next section). Sotomayor-

Peterson and colleagues (2013; study 2) retrospectively examined coparenting and family 

environment in samples of US, Mexican and Costa Rican students. In addition, the researchers 

attempted to integrate family systems and an evolutionary framework by including measures of 

life history strategies in addition to family/parenting measures. Participants who reported to be 

slow life history strategists recalled residing in households with high levels of coparenting 

between their mothers and fathers. Participants additionally recalled higher levels of positive 

family environment and reported more parental effort among both parents (Sotomayor-Peterson 

et al., 2013). A study conducted on low-income, high risk Mexican mothers with young children 

found that the relationship between slow life history strategies and positive parenting was 
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mediated by an ecological protective factor (e.g., Exosystem, neighborhood security; 

microsystem, partner support; ontosystem, self-esteem; Gaxiola Romero, Frías Armenta, & 

Figueredo, 2011). Further, studies conducted in Hermosillo, Mexico with a similar at-risk and 

control sample of mothers revealed that positive attitudes toward punishment, parental 

authoritarianism and depression undermined positive parenting by predicting higher levels of 

harsh parenting (Frías-Armenta, Sotomayor-Peterson, Corral-Verdugo, & Castell-Ruiz, 2004).   

Other studies with Hermosillo mothers found that the maternal authoritarian parenting – a 

predictor of harsh parenting – was predicted by family dysfunction (Frías-Armenta, & 

McCloskey, 1998). 

Support for the relationship between cultural systems, childrearing practices and 

individual differences involving Costa Rican data has been provided by several researchers (See 

Rosabal-Coto, 2012, 2013 for a review). Survey studies have shown that Costa Rican mothers 

tend to socialize their children toward values such as being well-mannered, obedient, and 

respectful and (Miranda & Rosabal-Coto, 1997) and that family networks play an important role 

in socialization goals and practices (Rosabal-Coto, 2009).  

A cross-cultural study by  Keller, Yovsi, Borke, Kärtner, Jensen & Papaligoura (2004) 

found that rural Cameroonian Nso mothers were more likely than Costa Rican mothers, and 

Costa Rican mothers were more likely than Greek mothers, to use a parenting style characterized 

by body contact and body stimulation. This parenting style is believed to facilitate child 

obedience, respect and regulation. Consequently, they found that Cameroonian Nso toddlers 

displayed more regulated behaviors than Costa Rican toddlers, and Costa Rican toddlers were in 

turn more regulated than Greek toddlers, as indicated by their acquiescence with maternal 

requirements and prohibitions. 
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A recent study by Kärtner, Borke, Maasmeier, Keller and Kleis (2011) in Costa Rica and 

Mexico found that the effect of family type (nuclear vs. extended) on children´s self-recognition 

and self-regulation skills were partly mediated by their parent’s theories of socialization goals.  

The studies briefly reviewed provide support that contextual family (for example, family 

emotional environment, parenting, and coparenting), cultural measures (for example, traditional 

Latino social values and cultural models of infancy) and individual differences (for example, in 

depression and self-regulation) may be developmental cues for the life history strategy of the 

children and their parents.  

Special Socio-Cultural Characteristics of Latin America 

Shared parenting is shaped by cultural principles that function as guides for socialization 

goals and parental ideas about what constitutes effective child rearing behaviors (Keller, 2003; 

2011). In terms of their cultural features, Latin American countries have been described as 

collectivistic cultures, in which community, shared interests, tradition, public good, and the 

maintenance of harmony are valued over personal satisfaction (Hofstede, 2001).  Latin American 

cultures also tend to place more importance on traditionally feminine values such as group 

affiliation (as opposed to personal achievement), and stress traditional gender role identification 

as compared with individualistic societies (Kagitçibasi, 2005; Keller, Lamm, Abels, Yovsi, 

Borke, & Jensen, 2006).   

From the perspective of those approaches that try the overcome the dichotomy of 

individualism and collectivism it has been argued that socialization goals are intrinsically related 

not only with the specific ecocultural context, but also with the economic context (Keller, et al., 

2004). These approaches point out that changing sociodemographic ecologies alter socio-cultural 

values and child rearing practices that then lead to distinct developmental pathways (Greenfield, 
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2009). Therefore we assume that global social and economic change has resulted in progressive 

modifications of traditional Latin American values, leading to increasing variability within and 

across Latin American cultures.  

For instance, a meta-analysis by Oyserman, Coon, and Kemmelmeier (2002) found that 

while individuals from Costa Rica and Venezuela were more collectivistic than individuals from 

the United States (as expected by IND-COL models), individuals from Argentina, Chile, 

Colombia, Peru, and Puerto Rico were even more individualistic and less collectivistic than 

individuals from the United States were.  

A more specific within-region study by Green, Deschamps & Páez (2005)  on 

subdimensions of  IND-COL found that interdependence and non-competition were more 

frequent in wealthier South American nations (Argentina and Chile), while competitiveness  was 

dominant among people from less affluent South and Central American countries (Colombia, El 

Salvador, Perú and Venezuela), a cultural-ecological pattern consistent with life history theory 

(Belsky, Steinberg & Draper, 1991; Ellis, Figueredo, Brumbach, & Schlomer, 2009; Figueredo 

& Jacobs, 2010).  

These authors suggest that disparities on wealth and affluence between these countries 

may play an important role in shaping their cultural expressions. In fact, differences across Latin 

American Countries are more visible in socio-structural variables as Gross National Income, Per 

Capita Income, or the Gender Inequality Index. For instance, Brazil is one of the most well-

developed, westernized, and wealthiest countries in South America. It has one of the lowest 

infant mortality rates in South America and has been a social democracy for a relatively long 

period (World Bank, 2012). On the other hand, Nicaragua’s Gross National Income (GNI) per 

capita is estimated to be approximately US$ 1500, making it the poorest country in Central 
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America and the second poorest country in the Western Hemisphere after Haiti, with forty two 

percent of Nicaraguans population living below the poverty line (World Bank, 2012). In other 

social indicators, Nicaragua also ranks among the lowest in the region. The 2011 Human 

Development Index (HDI) score for the country is 0.589, placing it 129th place (out of 187 

countries) and its Global Gender Gap Index rating for 2011 was 0.7245, placing it 27
th

 place 

among135 countries (Organization for Economic Cooperation and Development, 2012). 

Although Mexican and Costa Rican contexts and realities are not as divergent as those 

showed between Brazil and Nicaragua, Mexico and Costa Rica exhibit important differences in 

structural and cultural features that made them suitable for cross-cultural comparisons within the 

collectivist cultures and testing our hypothesis. 

For instance, gender inequality is generally somewhat higher in Mexico than in Costa 

Rica (Hausmann, Tyson, & Zahini, 2010). In 2008, Costa Rica showed an overall Gender 

Inequality Index (GII) of .50 and was placed in 51st among 169 countries. México, on the other 

hand, had a higher GII of .58 and was placed 68th (United Nations Development Program, 

2008). Additionally, the literacy rate, participation in the work force, and percentage serving in 

parliament is higher in Costa Rica than for women in Mexico (Hausmann et al., 2010). 

Thus, structural data support the idea that the higher degree of gender equity in Costa 

Rica might contribute to more egalitarian conceptions of gender roles, influencing parenting 

practices. Higher levels of educational attainment, the increasing participation of women in the 

politics (including a female as head of the State), and the growing incorporation of women into 

Costa Rica’s labor market might contribute to parenting practices that do not resemble those of 

the Mexican parents. 
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In sum, Latin-American countries are far from a homogenous set of economic, social and 

cultural structures. However, Latin American culture is often homogenized, ignoring that many 

groups are aggregated within the term. Thus, cultural components that are often associated, 

wholly, with “Latin culture” may emerge differently if the values are examined between or 

within cultures (Carlo, Roesch, Knight, & Koller, 2001).  

One component of traditional Latino culture (especially among Mexicans and Mexican 

Americans) that is purported to exist by scholars is the concept of machismo which emphasizes 

structured gender roles between men and women and a rigid power hierarchy where men 

dominate, both at the family- and societal-level (Cromwell & Ruiz, 1979). Despite this 

widespread belief, many scholars emphasize that the concept of machismo may be 

overemphasized (Cromwell & Ruiz, 1979; Torres et al., 2002). Still other scholars argue that 

concept of machismo among Latino cultures may have become denigrated when utilized by 

mainstream researchers (Mirandé, 2004) and the “positive” components of the term ignored 

(Mayo, 1997). Thus, for the current study we conceptualize patriarchal values, which perpetuate 

machismo and the adherence to a male-centric hierarchy, to be an individual difference variable 

whereby individuals may be higher or lower on these values, regardless of the cultural context 

(Figueredo, Corral-Verdugo, Frías-Armenta, and colleagues, 2001).  

 We further conceptualize familismo and simpatía as individual difference variables, 

noting that there may be variation regarding the amount of endorsement of these values. 

Familismo is defined as “solidarity, devotion, and family-centered concern” while simpatía 

focuses on the “tendency to seek harmony in interpersonal relations” (Sotomayor-Peterson et al., 

2013, p. 622). Utilizing a life history framework, it could be predicted that variation in life 

history strategies in Latin America will emerge through endorsement of “traditional social 
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values” such as familismo/respeto and simpatía. Indeed research finds that higher endorsement 

of familismo/respeto and simpatía was associated with higher coparenting (Sotomayor-Peterson 

et al., 2012).  Further research finds that personality and behavioral measures of slow life history 

(Mate value inventory, Sociosexuality Orientation Inventory, and Mini-K), when composited 

with measures of familismo and simpatía yield high part-whole correlation loadings, suggesting 

that the measures may be capturing the same latent construct (Sotomayor-Peterson et al., 2013). 

Additional research finds evidence that familismo, typically associated with Latino cultures, may 

be applicable to various ethnic groups (Schwartz, 2007). Schwartz (2007) found factorial 

invariance in latent structures and non-significant mean differences in mean levels of familismo 

among Latinos, Whites, and Blacks in Miami. 

 Though we have stressed the conceptualization of socio-cultural values as individual 

differences, with samples from two Latin-American countries (i.e., Mexico and Costa Rica), we 

can measure value differences between the samples. We hypothesize that sample differences in 

levels of parental effort will manifest as differences in cultural values. Based on past research 

(Sotomayor-Peterson et al., 2013) we expect to see lower levels of parental effort in the Costa 

Rican sample in comparison to the Mexican sample. Consequently, such differences in 

traditional social values will also be manifested in different levels of familismo and simpatía, 

where Mexicans will exhibit higher levels of endorsement for both values than Costa Ricans. 

Theoretical Integration: Gene-Culture Coevolution  

 Human development is guided by both genetic and environmental influences, which are 

in a constant state of mutual transaction with each other (Johnson, Turkheimer, Gottesman, & 

Bouchard, 2009). Because an important part of the developmental environment is shaped by the 

surrounding cultural milieu, it also stands to reason that the cultural environment is in a state of 
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perpetual and reciprocal transaction with the genetic heritage of any individual within society. 

This process also occurs at the evolutionary level over longer periods of time, and is referred to 

as the process of either gene-culture co-evolution (Lumsden & Wilson, 1981) or culture-gene co-

evolution (Feldman & Cavalli-Sforza, 1976; Cavalli-Sforza & Feldman, 1981). The order of the 

terms does not matter as there is no order of priority implied. 

 Natural selection is the process of adaptation through changes in the frequencies of genes 

in response to changes in the environmental contexts in which organisms struggle for existence.  

When that environmental context has sexual aspects, that aspect of the evolutionary process is 

called sexual selection (Darwin, 1871); when that environmental context has social aspects, that 

aspect of the evolutionary process is called social selection (Nesse, 2009; West-Eberhard, 1979). 

Social selection occurs when social interactions with other members of the same species help 

shape the contingencies of survival and reproduction, called adaptive problems, to which an 

organism must somehow accommodate. Because culture influences social interactions, culture 

therefore becomes an important causal influence in the process of social selection, at the genetic 

(phylogenetic) level as well as at the epigenetic (ontogenetic) level, given that environmental 

triggers are now known to alter gene expression. 

 Reciprocally, epigenetic rules of development are partially shaped by genes, which are 

selected over evolutionary time for responding adaptively to environmental challenges and 

opportunities (West-Eberhard, 2003). These epigenetic rules of development therefore encode 

the evolved adaptive strategies that influence how an organism will respond to any given 

environmental contingency it might encounter during development, and may thus influence the 

individual and collective adoption or rejection of socio-cultural traits, such as norms, values, 

attitudes, beliefs, and behaviors (Lumsden & Wilson, 1981). Consequently, the epigenetic rules 
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shaped by regulatory genes influence the past, present, and future frequencies of such socio-

cultural traits in any given population, and these reciprocal relations are shown schematically in 

Figure 3.
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Figure 3. General Culture-Gene Coevolution Model.
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Theoretical Rationale and Hypotheses for the Present Study 

The brief reviews presented of life history theory, family systems, and Latin American 

culture reveal parallel conceptual points regarding the study of families: (1) research on 

individuals and families should include measures of context or ecology at the macrosystem level 

(such as nationality, ethnic group, or culture) and at the microsystem level (such as parental and 

kin alloparental effort); (2) the study of nuclear families does not consider other significant 

figures in family that may influence or shape family dynamics; and (3) the dynamics of the 

family could impact the development of the child through direct and indirect pathways, because 

components in the child’s ecology may work through multiple pathways (Bronfenbrenner, 1979).  

These points apply especially to minority families where familial support configurations may not 

include fathers but include extended family members instead; see Barnett (2008) for a review 

and discussion of this issue. 

 For example, in the model we evaluate, the quality of parenting received in childhood is 

hypothesized to influence the development of life history in young adults. Although LH is highly 

heritable (h
2
=.65; Figueredo et al., 2004a), it has been shown that the expression of these patterns 

of resource allocation are also partially contingent on the developmental environment (Belsky, 

Steinberg, & Draper, 1991). LH is an evolved adaptive strategy but it is obviously influenced by 

the prevailing social practices of conjugal stability and quality of parenting. Applying our 

general culture-gene coevolution model to this specific class of adaptive problem encountered 

during development, these reciprocal relations are shown schematically in Figure 4.
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Figure 4. Specific Culture-Gene Coevolution Model. 
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Utilizing both life history theory and a family systems framework, we focus on the family 

dynamics of Latin American families and how they may be associated with life history 

orientation, and traditional social and patriarchal values. Latinos (both in their respective country 

of origin and in the United States) are a heterogeneous group that have considerable 

social/cultural variation. For this reason, the current study utilizes two Latin American college 

samples from Mexico (Hermosillo, Sonora) and Costa Rica (San José, Valle Central) to 

retrospectively report the parental effort they received in childhood from their mothers and 

fathers and their kin (grandmothers and uncles).  

Both frameworks emphasize two distinct strengths: Life history theory provides clear 

testable hypotheses that inform how individual variation in traits may be the product of variation 

in early childhood environments (Cabeza De Baca et al, 2012; Belsky, Steinberg, & Draper, 

1991). Family systems theory is an excellent tool for orienting researchers toward contextual and 

multi-actor spaces, providing descriptions for the interplay between the actors and their 

ecological spaces (Cox & Paley, 2003). We thus hypothesize that sample differences in cultural 

values will manifest as differences in simpatía and familismo/respeto. We hypothesize that a 

slow life history strategy will be associated with higher levels of familismo/respeto and simpatía. 

Mexico will have higher levels of endorsement for both values. Based on past research 

(Sotomayor-Peterson et al., 2013) we expect to see lower levels of parental effort in the Costa 

Rican sample in comparison to the Mexican sample. Because the study is focusing on patrilineal 

and matrilineal lines of kin effort, we hypothesize that the matrilineal kin will be associated with 

slower life history, directly and indirectly, and will buffer from reported parental harshness in the 

household. Based on assortative mating, we predict that patrilineal kin effort will have similar 

(albeit, weaker) patterns as matrilineal kin effort.  
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Method 

Participants 

 The current study included 200 participants (103 from Mexico; 97 from Costa Rica). The 

participants were predominately female (70%; 30% male). The mean age of the participants was 

21.07 (SD = 4.04). Father’s and mother’s age at the time of the participants’ birth was 29.55 (SD 

= 8.72) and 26.64 (SD = 7.29), respectively. Ethnic breakdown for the Costa Rican sample was: 

white (Blanco), 36.08%; Costa Rican of African descent 3.09%; Indigenous 8.25%; Mestizo 

42.27%; Other 6.19%; choose not to respond 3.09%; and missing 1.04%. Ethnic breakdown for 

the Mexican sample was: white (Blanco), 15.53%; Mexican of Asian descent 1.94%; Indigenous 

12.62%; Mestizo 64.08%; Other 0.97%; choose not to respond 2.91%; and missing 1.94%.  

Table 5 presents a breakdown of the demographics by sampling location. Participant age, 

mother’s age at first birth, father’s age at first birth, mother’s and father’s educational level were 

examined for statistical differences between the geographic subsamples. ANOVAS revealed 

significant mean differences for mother’s educational level, F(1, 196) =  14.40, p <.0002 and 

father’s educational level, F(1, 194) = 13.15, p <.0004. Age, F(1, 196) = 0.98, p =.32; and 

mother’s and father’s age at participant’s birth were non-significant, F(1, 191) = 0.00, p = 0.95; 

F(1, 181) = 0.00, p =0.99. Birth parents’ current relationship status for Costa Rican participants 

was 11.34% never married, 63.92% married, 19.59% divorced/separated, 4.12% widowed and 

1.03% missing. Birth parents’ current relationship status for Mexican participants was 81.55% 

married, 15.53% divorced/separated, and 2.91% widowed. 
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Table 5. Study Demographics. 

 

Sample N 

Age  

(SD)
ns 

% 

Female 

Maternal 

Age at 

participant’s 

birth (SD)
ns 

Paternal Age 

at 

participant’s 

birth (SD)
ns 

% 

Divorced 

% 

Widowed 

Maternal 

Education¹ 

(SD)
* 

Paternal 

Education (SD)
* 

San José, Valle Central, 

Costa Rica 97 

21.36 

(4.75) 68.04% 26.61 (7.89) 29.55 (9.76) 19.59% 4.12% 4.62 (2.28) 4.95 (2.50) 

Hermosillo, Sonora, 

México 103 

20.79 

(3.21) 71.84% 26.68 (6.71) 29.55 (7.73) 15.53% 2.91% 5.77 (2.08) 6.21 (2.36) 

Notes: ¹Education Level score: “5” = Less than 12 years of schooling; “6” = 12 years of schooling; “7” = Associate’s degree; “8” 

= bachelor’s or RN degree”  *Denotes a statistically significant demographic difference 
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Table 6. Means and Standard Deviations for the Indicators of the Factors Prior to 

Standardization. 

Construct Indicator 

San José, Valle Central, Costa 

Rica 

Hermosillo, Sonora, México 

Male Female
 

F
1
  Total Male Female

 
F

2
 Total

 
F

3
 

Patrilineal  

Kin Effort 
Father’s 

Parental 

Effort 

1.84 

(1.20) 

2.68 

(1.25) 

9.72 2.41 

(1.29) 

2.60 

(1.35) 

3.09 

(1.15) 

3.42 2.95 

(1.22) 

9.12
*
 

Paternal 

Grandmot

her’s 

Parental 

Effort 

0.23 

(0.36) 

0.46 

(0.69) 

3.08 0.39 

(0.61) 

0.65 

(0.81) 

0.47 

(0.64) 

1.47 0.52 

(0.69) 

2.04 

Paternal 

Uncle’s 

Parental 

Effort 

0.13 

(0.25) 

0.22 

(0.50) 

1.04 0.19 

(0.44) 

0.55 

(0.72) 

0.42 

(0.68) 

0.70 0.46 

(0.69) 

10.04
*
 

Matrilineal  

Kin Effort 
Mother’s 

Parental 

Effort 

2.69 

(1.01) 

3.12 

(0.87) 

4.72 2.99 

(0.93) 

2.92 

(0.83) 

3.47 

(0.90) 

8.19 3.32 

(0.91) 

6.51 

Maternal 

Grandmot

her’s 

Parental 

effort 

0.31 

(0.35) 

0.69 

(0.76) 

0.00 0.69 

(0.76) 

0.87 

(0.76) 

0.98 

(0.84) 

0.39 0.95 

(0.82) 

5.24 

Maternal 

Uncle’s 

Parental 

Effort 

0.69 

(0.76) 

0.35 

(0.47) 

0.15 0.33 

(0.44) 

0.59 

(0.73) 

0.56 

(0.71) 

0.04 0.57 

(0.71) 

7.61 

Harshness 

Category 
Maternal 

Harshness 

0.61 

(0.80) 

0.56 

(0.80) 

2.25 0.83 

(0.97) 

0.66 

(0.81) 

0.52 

(0.69) 

0.76 0.56 

(0.72) 

5.07 

Paternal 

Harshness 

1.00 

(1.11) 

0.93 

(1.03) 

5.06 0.70 

(0.93) 

0.84 

(0.89) 

0.50 

(0.78) 

3.87 0.59 

(0.82) 

0.69 

Family 

Emotional 

Climate 

 

Positive 

Expressio

n 

0.36 

(0.70) 

0.61 

(0.75) 

2.28 0.53 

(0.74) 

0.51 

(0.53) 

0.94 

(0.71) 

8.65 0.82 

(0.69) 

8.30 

Negative 

Expressio

n 

-0.02 

(0.80) 

-0.20 

(1.07) 

0.72 -0.14 

(0.99) 

-0.16 

(0.87) 

-0.57 

(0.74) 

5.84 -0.46 

(0.80)  

6.05 

Slow Life 

History 
Mini-K  1.02 

(0.72) 

1.34 

(0.59) 

5.48 1.24 

(0.65) 

1.07 

(0.52) 

1.62 

(0.44) 

29.31
*
 

1.47 

(0.53) 

7.64 

GFP -0.07 

(0.62) 

-.10 

(0.53) 

0.05 -0.09 

(0.56) 

-0.05 

(0.50) 

0.09 

(0.48) 

1.79 0.05 

(0.49) 

3.74 

HKSS 0.95 

(0.43) 

0.98 

(0.49) 

0.09 0.97 

(0.47) 

0.89 

(0.49) 

1.19 

(0.45) 

8.57 1.10 

(0.48) 

4.14 

SF-36 76.94 71.59  73.30 81.96 76.42 4.58 77.98 6.84 
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(13.03) (13.28) (13.37) (11.1

0) 

(12.07) (12.02) 

Traditional 

Social Values 
Familismo -0.02 

(0.51) 

-0.14 

(0.41) 

1.69 -0.10 

(0.45) 

0.09 

(0.37) 

0.27 

(0.32) 

6.20 0.22 

(0.35) 

33.30
*
 

Simpatía 0.72 

(0.58) 

0.91 

(0.45) 

3.10 0.85 

(0.50) 

0.84 

(0.51) 

1.12 

(0.47) 

7.59 1.05 

(0.50) 

8.03 

Patriarchal 

Beliefs 
Patriarch

al Beliefs 

0.36 

(0.34) 

0.32 

(0.45) 

0.25 0.33 

(0.41) 

1.06 

(0.73) 

0.64 

(0.61) 

8.75 0.75 

(0.67) 

28.61
*
 

           

Note: Standard deviations for the means are denoted within the parentheses. Alpha values were 

adjusted based on Bonferroni’s correction (.05/17 = .003).Notes: ¹ An Asterisk denotes a 

significant mean sex difference in Costa Rican sample. 
2 

An Asterisk denotes a significant mean 

sex difference in Mexican sample. 
3
An Asterisk denotes a significant mean difference between 

Costa Rica and Mexico.
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Procedures  

 Participants in Costa Rica and Mexico were recruited via psychology research pools or 

during courses in their respective universities and were awarded extra credit for their 

participation. A paper and pencil research packet that was translated to Spanish (all measures 

have been previously utilized in Spanish, see Sotomayor-Peterson et al., 2013) was administered 

to the participants. Participants were asked to recall the amount of parental effort received in 

childhood, the family emotional climate they experienced, and measures of life history, 

patriarchy and parental harshness.   

Measures 

Aggregation of Measures. Multiple indicators were unit-weighted (Gorsuch, 1983) to 

create factors for the analyses. Unit-weighted factors have been shown to be a valid approach 

toward creating factors (Bobko, Roth, & Buster, 2007; Cohen, 1990; Einhorn & Hogarth, 1975). 

Scales were reverse-coded as necessary to correspond with the direction of the construct. To 

assess measurement equivalence of constructs between Costa Rican and Mexican samples, part-

whole correlations were computed correlating the unit-weighted factor scores to their 

corresponding indicators and compared across the samples utilizing coefficients of congruence 

(Gorsuch, 1983, p. 285). See Table 6 for list of constructs and their corresponding indicators.  

Matrilineal Kin Effort 

 Matrilineal kin effort was measured with a 30-item short form (one for each of the target 

figures: mother, grandmother, maternal uncle) measure of the Parental Effort scales (Cabeza de 

Baca et al., 2012; Sotomayor-Peterson et al., 2013). The measure asked participants to 

retrospectively rate the frequency of the parental tasks on three time scales they experienced 

during childhood (once daily to once weekly, e.g., “Talking to us about our personal problems”; 
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five times a week to once a month, e.g., “Taking us to movies”; Yes or no, e.g., “Talking to us 

about things going on in the world”). The 3 scales were aggregated for each person and then unit 

weighted to create a matrilineal kin effort factor. Inter-item consistency and part-whole 

correlations is as follows: mother (α
CR

= .92, α
MX

 = .93; part-whole r
CR

 = .73, part-whole r
MX

 = 

.60), maternal grandmother (α
CR

= .95, α
MX

 = .95; part-whole r
CR

 = .81 , part-whole r
MX

 = .80), 

and maternal uncle (α
CR

= .93, α
MX

 = .97;  part-whole r
CR

 = .64 , part-whole r
MX

 = .84). Sample 

items on the scale were: “Praising someone for good work” and “Being angry when someone is 

careless.” The coefficient of congruence between the two samples for the matrilineal kin effort 

factor was 1.0. 

Patrilineal Kin Effort 

Patrilineal kin effort was measured with a 30-item short form (one for each of the target 

figures; e.g., father, grandmother, uncle) measure of the Parental Effort scales (Cabeza de Baca 

et al., 2012; Sotomayor-Peterson et al., 2013). The measure asked participants to retrospectively 

rate the frequency of the parental tasks on three time scales (once daily to once weekly; five 

times a week to once a month; Yes or no). The 3 scales were aggregated for each person and then 

unit weighted to create a patrilineal kin effort factor. Inter-item consistency and part-whole 

correlations is as follows: father (α
CR

= .95, α
MX

 = .96; r
CR

 = .80, r
MX

 =
 
.66), paternal 

grandmother (α
CR

= .96, α
MX

 = .96; r
CR

 =.79 r
MX

 = .87), and paternal uncle (α
CR

= .96, α
MX

 = .97; 

r
CR

 =.79 r
MX

 =.87). The coefficient of congruence between the two samples for the patrilineal 

kin effort factor was .98.  

Positive Family Emotional Expressiveness 

Family Emotional Expressiveness (Halberstadt, 1986). Family emotional expressiveness 

experienced during childhood was assessed with a 12-item scale (7 items created a positive 
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emotional expressiveness α
CR

= .77, α
MX

 = .74; part-whole r
CR

 = .75, part-whole r
MX

 = .81; and 5 

items created negative emotional expressiveness, α
CR

= .67, α
MX

 = .76; part-whole r
CR

 = -.87, 

part-whole r
MX

 = -.86). Both questionnaires utilized a 5-point scale ranging from 0 = never to 4 = 

always. Sample items on the scale were: “Praising someone for good work” and “Being angry 

when someone is careless.” Higher scores on positive emotional expressiveness denoted a more 

positive emotional climate while higher scores on negative emotional expressiveness denoted a 

more negative emotional climate. The coefficient of congruence between the two samples for the 

positive family emotional expressiveness factor was 1.0. 

Harshness  

Paternal and Maternal Harshness (Jouriles, Mehta, McDonald, & Frances, 1997; Straus, 

1979). Measures of paternal and maternal harshness experienced during childhood (α
CR

= .90, 

α
MX

 = .89; part-whole r
CR

 = .84, part-whole r
MX

 = .85; α
CR

= .92, α
MX

 = .86; part-whole r
CR

 = .85, 

part-whole r
MX

 = .80, respectively) were collected utilizing 4 items for each parent from the 

Conflict Tactics Scale (CTS). The scale ranged from very unlike (0) to very like (3). A sample 

item on the scale was: “Did your mother, Push, grab, or slap you?” Maternal and paternal 

harshness were unit-weighted to create harshness composite. Higher scores indicated more 

harshness. The coefficient of congruence between the two samples for the harshness factor was 

1.0.  

Traditional Social Values 

Familismo/respeto.  Familismo and respeto (18 items; α
CR

= .72, α
MX

 = .57; part-whole 

r
CR

 = .81 , part-whole r
MX 

= .78) was measured utilizing items that were originally created from 

q-sort measure by Wozniak, Sung, Crump, Edgar-Smith, & Litzinger (1996) that was used in 

Sotomayor-Peterson et al., (2013). Familismo and respeto was measured on a 4-point scale 
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ranging from strongly disagree (0) to strongly agree (3). A sample item on the scale was: 

“Family members should be able to rely on one another.” 

Simpatía. (10 items; α
CR

= .65,    α
MX

 = .66; part-whole r
CR

 = .85 , part-whole r
MX =

 .90 ) 

was measured using a modified measure previously used in Sotomayor-Peterson et al., (2013) 

adapted from Griffith, Joe, Chatham, & Simpson (1998). The scale was measured on a 5-point 

scale ranging from not important (0) to extremely important (4). A sample item on the scale was: 

“Show good manners and be polite no matter what.” The coefficient of congruence between the 

two samples for the traditional social values factor was 1.0. 

Slow Life History Strategy 

General Factor of Personality (GFP; Rushton, Bons, & Hur, 2008). The general factor of 

personality is an indicator of slow life history. Higher scores on the GFP indicate more socially 

characteristics (e.g., openness, extroversion, conscientiousness, etc.) which are more common in 

slow life history individuals and is attributed to social and sexual selection of these socially 

desirable traits over evolutionary time (Rushton et al., 2008; Figueredo et al., 2006). The Ten-

Item Personality of Inventory of the Big Five personality (TIPI; Gosling et al., 2003) was used to 

measure the GFP. Items were appropriately coded in which high scores reflected higher 

endorsement of prosocial personality variables (α
CR

= .49, α
MX

 = .49; part-whole r
CR

 = .59, part-

whole r
MX = 

.42). The scale ranged from strongly agree (-3) to strongly disagree (3).  

SF-36 (Ware & Sherbourne, 1992). A general measure of  health was collected on the 

simple using the Medical Outcomes Study (MOS) Short Form Health Survey (SF-36) which 

consisted of 36 items (α
CR

= .88, α
MX

 = .88; part-whole r
CR

 = .99, part-whole r
MX =

 .99). The scale 

of the varied but was typically on a three- or five-point scale. A sample item on the scale was: 
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“In general, would you say your health is (with answer choices dictating their current health).” 

Higher scores of the SF-36 reflected worse health. 

 Mini-K (Figueredo et al., 2006). The Mini-K was administered to measure individual 

differences in slow life history. The Mini-K (20 items; α
CR

= .68, α
MX

 = .70; part-whole r
CR

 = .40, 

part-whole r
MX = 

.32) is a shortened version of the Arizona Life History Battery (see Figueredo, 

Cabeza De Baca, & Woodley, 2013, for a discussion on the measurement of human life history 

strategies). A sample item on the scale was: “I have to be closely attached to someone before I 

am comfortable having sex with them.” 

 High-K Strategy Scale (HKSS; Giosan, 2006). Another measure of life history called the 

High-K Strategy Scale was administered to the participants (α
CR

= .77, α
MX

 = .82; part-whole r
CR

 

= .57, part-whole r
MX = 

.43). Because the participants were from undergraduate populations, we 

only utilized 22 items from the scale, omitting the questions regarding marriage. The scale was 

on a 5-point scale ranging from completely disagree (-2) to completely agree (2). A sample item 

on the scale was: “I would be missed by people, besides my family, if I were to die.” Higher 

scores on the HKSS denoted slower life history. The coefficient of congruence between the two 

samples for the life history factor was .99. 

Patriarchal Beliefs 

Patriarchal Beliefs (Figueredo, Corral-Verdugo, Frías-Armenta, Bachar, White, McNeill, 

Kirsner, & Castell-Ruiz, 2001). An 11-item measure examining the endorsement of patriarchal 

values (α
CR

= .73, α
MX

 = .81) was administered to participants. The scale utilized a 5-point scale 

were  (0) complete disagreement and  (4) complete agreement. A sample item on the scale was: 

“The ultimate authority in the house is the father/husband.” Higher scores on the patriarchal 

beliefs scale signified higher endorsement of patriarchal values. 
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Statistical Analyses 

 Statistical analyses for the present study were conducted with SAS 9.3. Multiple 

indicators were unit-weighted (Gorsuch, 1983) to create factors for the GLM analyses. Unit-

weighted factor scores have been shown to be robust estimates of differentially-weighted factor 

scores (typically correlated ~.95), and they also tend to generalize better across independent 

samples (Bobko, Roth, & Buster, 2007; Einhorn & Hogarth, 1975).  

Cascade modeling (Figueredo, Garcia, Cabeza De Baca, Gable, & Weise, 2013; 

Figueredo & Gorsuch, 2007; Gorsuch & Figueredo, 1991) was conducted using PROC GLM 

within SAS 9.3. Cascade regression modeling involves a series of regressions that are 

sequentially entered based on the “conceptual causal order” the researcher hypothesizes to exist, 

with the variable before “causing” the next variable (see Sotomayor-Peterson et al., 2013 for an 

example of cascade modeling in cross-cultural research). Variables that were included in the 

prior steps are included in the next step, controlling for the indirect effects of prior variables. To 

produce more rigorous results, the GLM sums of squares were estimated using type 1 sums of 

squares (SS1), whereby variables are sequentially ordered to give the first variable “causal” 

preference, with each variable following decreasing residual sums of squares and increasing 

model sums of squares estimated from the prior variable(s). Additionally, based on our 

theoretical interests, we have included interactions between patrilineal and matrilineal kin effort 

with presence of harshness. Inclusion of product terms in cascade modeling is a valid approach 

(Davis, Guggenheim, Figueredo, & Locke, 2007).  

While past research examining sex differences has found that parenting may differ by sex 

(Best, House, Barnard, & Spicker, 1994), past research examining Costa Ricans and Mexicans 

revealed no sex differences in reporting of parental effort (e.g., Sotomayor-Peterson et al., 2013). 
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We ran the analyses both ways (first including and then excluding sex as a predictor). The 

inclusion of sex of the respondent had minimal impact upon the other model parameters. This is 

because the only significant effects of sex were upon the child outcomes variables (cultural, 

family emotional climate, life history strategy, and patriarchal beliefs). In contrast, sex of 

respondent had no significant influence on any of the background predictor variables (harshness, 

patrilineal kin effort, and matrilineal kin effort), and thus no influence upon the causal processes 

of principal interest in this study. To preserve model parsimony, we therefore opted to leave out 

sex from the present cascade model.  While the substantive hypotheses of the paper are answered 

starting in step 4, we have decided to add steps 1, 2, and 3 to be thorough. Specifically, step 1 

examines if there are sample differences in parental harshness. Step 2 examines whether patterns 

of patrilocal effort could be predicted by sample location or presence of harshness. Finally, step 

3 seeks to predict matrilineal effort from partrilocal effort, harshness, sample and a product term 

between the presence of harshness and patrilineal effort.  

The following order was utilized for the factors
1
: 

 Step 1: Harsh = Sample  

 Step 2: Patri = Harsh + Sample  

 Step 3: Matri = Patri + Harsh + Sample + Harsh*Patri 

 Step 4: Values = Matri + Patri + Harsh + Sample + Harsh*Matri + Harsh*Patri 

                                                                 
1
  Two sets of cascade analyses were computed, with one set giving the matrilineal variables 

causal preference and the other set giving patrilineal variables causal preference. Parameter 

estimates and significance varied little between the two sets. For brevity, only the analyses 

giving the matrilineal variables preference are reported. 
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 Step 5: Positive Family = Values + Matri + Patri + Harsh + Sample  + Harsh*Matri + 

Harsh*Patri 

 Step 6: Slow LH = Positive Family + Values + Matri + Patri + Harsh  + Sample + 

Harsh*Matri + Harsh*Patri 

 Step 7: Patriarchal Values = Slow LH + Positive Family + Values + Matri + Patri + 

Harsh + Sample + Harsh*Matri + Harsh*Patri 

Results 

The first step of the cascade model was non-significant, F (1, 198) = 3.34, p =.07. There 

were no significant differences between Mexican and Costa Rican samples in reported parental 

harshness (β = .26, p = .07).  

The Model predicting patrilineal kin effort was statistically significant, F (2, 197) = 6.69, 

p < .002.  Harshness (β = -.10, p < .03) and sample (β =- .33, p < .003) were significant. Higher 

levels of harshness predicted lower levels of patrilineal kin effort. Mexican participants reported 

higher levels of patrilineal kin effort in comparison to Costa Rican participants. 

The next cascade model predicting matrilineal kin effort was significant, F (4, 195) = 

27.52, p < .0001.  Higher levels of patrilineal kin effort significantly predicted higher levels of 

matrilineal kin effort (β = .49, p < .0001). Harshness (β = -.09, p = .06), sample (β = -.17, p = 

.08), and patrilineal kin effort*harshness interaction (β = -.08, p = .19) were not significant.   

When predicting for cultural values, the overall model was significant, F (6, 193) = 6.74, 

p < .0001. Standardized coefficients revealed that higher levels of matrilineal kin effort was 

associated with more traditional social values (β = .27, p < .0001). Higher levels of harshness 

was associated with decreased levels of traditional social values (β = -.15, p < .03). In addition, 

sample was associated with culture. Mexican participants, compared to Costa Rican participants, 
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had higher levels of traditional social values (β = -.59, p < .0001). Patrilineal kin effort (β = -.13, 

p= .50), and the two product terms, matrilineal kin effort *harshness (β = -.15, p = .13);   

patrilineal kin effort *harshness (β = -.003, p = .97), were non-significant.  

Results for family positive expression of emotion as a criterion variable revealed several 

small but significant effects, F (7, 192) = 27.55, p < .0001. Higher levels of traditional social 

values (β = .02, p < .0001), matrilineal kin effort (β = .32, p < .0001), and patrilineal kin effort (β 

= .13, p < .02) was associated with higher levels of family positive expression of emotion. 

Higher levels of harshness was associated with lower levels of family expression of emotion (β = 

-.49, p < .0001). The significant matrilineal kin effort *harshness product term (β = .34, p < .002) 

revealed that high levels of matrilineal kin effort protects against higher levels of harshness, 

increasing family positive expression of emotion. Patrilineal kin effort *harshness (β = -.18, p < 

.02) revealed that high levels of patrilineal kin effort and high harshness decreased positive 

expression of emotion. There were no between-sample differences (β = -.13, p = .18). 

The next step in the model utilized slow life history as a criterion variable, F (8, 191) = 

3.64, p < .001. Higher levels of family positive expression of emotion (β = .02, p < .002) was 

associated with slower life history while presence of parental harshness (β = -.28, p < .01) was 

associated with a faster life history strategy. Mexican participants had higher reported levels of 

slow life history in comparison to Costa Rican participants (β = - .34, p = .05). traditional social 

values (β = .00, p = .18), matrilineal kin effort (β = .13, p = .28 , patrilineal kin effort (β = -.12, p 

= .43) and the product terms (matrilineal kin effort *harshness product term, β = -.09, p = .10; 

patrilineal kin effort *harshness, β = -.13, p = .13) were non-significant. 

When patriarchal values was predicted, F (9, 190) = 4.84, p < .0001, only patrilineal kin 

effort (β = .38, p < .0001) and the sample (β =- .63, p < .0001) were significant. Higher levels of 
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patrilineal kin effort was associated with higher endorsement of patriarchal values.  Mexican 

participants reported higher levels of patriarchal values compared to Costa Rican participants. 

Slow life history (β = .05, p = .16), family positive expression of emotion (β = -.05, p = .32), 

traditional social values (β = .02, p = .15),  matrilineal kin effort (β = -.23, p = .84) , Harshness (β 

= -.01, p = .97),  matrilineal kin effort *harshness (β = .05, p = .57), and  patrilineal kin effort 

*harshness (β = .01, p = .91) were non-significant.  

The variance explained for each of the criterion variables in the cascade steps is as 

follows: Harshness, R
2
 = .02; Patrilineal Kin Effort, R

2
 = .06; Matrilineal Kin Effort, R

2
 = .36; 

traditional social values, R
2
 = .17; family positive expression of emotion, R

2
 = .50; slow life 

history, R
2
 = .13; Patriarchal Values, R

2
 = .19. 

Discussion 

Both family systems theory and life history theory were utilized as complementary 

frameworks to elucidate the transactional nature of genetic and cultural influences upon the 

ontogeny of life history strategies. Because social selection differentially biases which 

individuals are used as social role models by others, as well as which individuals favor or 

disfavor those agents as role models, this can shape the values and behaviors that become both 

prescriptive and proscriptive within a culture. Thus, the family environment can influence 

cultural evolution by biasing which values or behaviors are passed on epigenetically to 

subsequent generations by social transmission. Finally, the different fitness costs and benefits of 

those socio-cultural traits can influence genetic evolution by favoring those individuals who are 

epigenetically biased towards adopting more adaptive socio-cultural traits over those who are 

epigenetically biased towards adopting less adaptive socio-cultural traits. Thus, we argue that the 

values and parenting practices an individual receives during childhood should impact the life 
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history strategies one pursues into adulthood, and indirectly promotes the transmission of those 

values and parenting practices to the next generation. In the case of slower life history strategies, 

this may set up a “virtuous cycle” of intergenerational transmission of “high-quality” parental 

care; in the case of faster life history strategies, this may set up a “vicious cycle” of 

intergenerational transmission of “low-quality” parental care. The theorized causal mechanisms 

would be exactly the same.  

The current study extended past research on Latin American families, examining the 

associations between parental and nepotistic effort, culture, and family environment on life 

history and patriarchal values. Parental and nepotistic effort was measured retrospectively in 

Mexican and Costa Rican college samples and composited to create matrilineal and patrilineal 

kin effort factors. 

Results revealed that matrilineal kin effort was positively associated with higher levels of 

traditional social values (e.g., familismo and simpatía), and more positive family emotional 

climate. Higher reported levels patrilineal kin effort was also associated with positive family 

emotional climate. Interestingly, higher reported levels of patrilineal kin effort were associated 

with more endorsement of patriarchal values. Interaction terms between kin effort and parental 

harshness revealed two interesting (yet conflicting results). When high levels of parental 

harshness are reported, high levels of matrilineal effort may serve as a buffer, allowing for higher 

levels of positive family expression of emotion. Conversely, higher levels of patrilineal effort 

may exacerbate high levels of parental harshness, decreasing reported positive family expression 

of emotion. Further, the present study found no direct effect of kin effort on slow life history 

(only parental harshness had a direct effect on life history), but both the associations between 

maternal and paternal kin effort and life history was weakly mediated through positive 
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expression of family emotion, suggesting that life history strategies of the family may emerge 

through proximate household cues such as family emotion.  

Parental harshness negatively predicted patrilineal kin effort. Further, higher levels of 

patrilineal kin effort were associated with higher levels of matrilineal kin effort. From an 

evolutionary perspective, these results reveal support for possible assortative mating mechanisms 

in regards to parenting. Such findings are consistent with theoretical and empirical work finding 

evidence that individuals seek to assort with individuals with similar life history trajectories 

(Kirsner, Figueredo, & Jacobs, 2003; Figueredo & Wolf, 2009; Olderbak & Figueredo, 2009; 

Olderbak & Figueredo, 2010; Wolf & Figueredo, 2011). If individuals are seeking mating 

partners assortatively, this has implications for the configuration of the household should they 

have offspring. If slow life history women are seeking highly invested partners, the resulting 

“high investing family vs. low investing kin” configuration may be the product of maternal 

gatekeeping (Allen & Hawkins, 1999; Cannon, Schoppe-Sullivan, Mangelsdorf, Brown, & 

Sokolowski, 2008), whereby the mother monitors and regulates the degree of involvement the 

father takes in his children. Thus, highly invested, prosocial fathers will be encouraged by high 

investing mothers to interact and engage with their offspring and low investing, harsh fathers 

kept away. This effect appears to be happening in the present sample, as evidenced by the 

maternal kin effort*harshness interaction. The family configurations may also be the result of 

mate expulsion. Having a violent and anti-social partner among the top four reported reasons for 

conjugal dissolution in a cross-cultural sample (Betzig, 1989) and  having a prosocial partner is 

positively correlated with marital satisfaction (Shackelford & Buss, 2000). By expulsing low 

quality mates, women may be also protecting their children from experience harshness from their 

fathers.  Two unexpected findings of the present study emerged involving patrilineal kin effort. 
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Higher levels of patrilineal kin effort in the presence of high levels of parental harshness lead to 

a decrease in positive family emotional climate. This is consistent with the findings of Tither and 

Ellis (2008) that the beneficial effects of father-presence on adolescent development in young 

girls are negated when those fathers suffer from psychosocial dysfunction. The main difference 

is that our findings extend to the entire patriline rather than only the father.  

While this may seem counter-intuitive and surprising, it may make sense if one considers 

the relevant spousal abuse literature. When Mexican women, sampled from the same study site 

in Hermosillo, Sonora, live in close proximity to their consanguineal kin, specifically to their 

male kin, the risk of spousal abuse from their partners decreases; however, if the woman lives in 

a patrilocal community where only conjugal kin (i.e., the spouse’s consanguineal kin) are 

prevalent, the risk of spousal abuse from her partner increases (Figueredo, 2001). Conversely, 

this same study found that if the man lives in a patrilocal community where only his male 

consanguineal kin are prevalent, the risk of spousal abuse towards his partner also increases 

(Figueredo, 2001).  

Because abuse of the mother and abuse of the child are so highly correlated (Figueredo & 

McCloskey, 1993), it is likely that the risks associated with patrilineal kin would generalize to 

harshness towards the child as well. At a proximate level, because the presence of male blood 

relatives of the mother may serve as deterrent to the father’s spousal abuse towards the mother, 

they might also do so for the father’s harshness towards the child, whereas the presence of male 

blood relatives of the father may serve to facilitate the father’s harshness towards both the 

mother and the child. These effects should be especially pronounced in cultures high on Culture 

of Honor, like Hermosillo, Sonora, Mexico has been found to be (Figueredo, Tal, & Guillén, 

2004). Consequently, these effects were not found in among Costa Ricans, sampled from the 
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same study site in San José, Costa Rica, in a subsequent study by Figueredo, Montero-Rojas, 

Frías-Armenta, and Corral-Verdugo (2009), due to the generally lower Culture of Honor found 

there (Figueredo, Tal, & Guillén, 2004b). Future research should seek to investigate whether 

culture of honor and the presence of male matrilineal kin may also be protecting the child from 

harshness.  

Limitations of Study  

 The present study highlighted the importance of examining the impact of other relatives 

on child outcomes (Barnett, 2008; Hrdy, 1999; 2009). The study’s retrospective self-report 

design, however, may be a possible limitation. A more sophisticated and laborious research 

methodology would incorporate a longitudinal format where parental and kin effort toward 

childcare would be self-reported by the kin performing the childcare. The outcome would thus be 

child-reported life history strategies at a later time point. As highlighted before (Sotomayor-

Peterson et al., 2013), ratings in retrospective self-report may reveal individual variance in 

personality and mood more so than childhood family environment (McFarland & Bueller, 2003). 

In addition, responses in retrospective self-report may be more genetically-loaded the older the 

child reporters are, biasing results (Ulbricht & Neiderhiser, 2009). Nonetheless, we are confident 

that the findings of the present study should be relatively robust. Individual differences in life 

history strategies are the result of environmental and genetic transactions that contribute to the 

behavioral/personality constellations an individual then utilizes to enact their strategies (Ellis, 

Figueredo, Brumbach, & Schlomer, 2009; Figueredo, Vásquez, Brumbach, Schneider, Sefcek, 

Tal, et al., 2006). If participants are retrospectively reporting positive childhood family 

environments and high kin effort, this may be reflecting their present life history strategy (i.e., 
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personality, attitudes, and mood), but is also reflecting the early environment that may have 

shaped that current strategy. 

  Another limitation of the study resides in the use of college samples. Students cannot be 

used incautiously as surrogates for general populations. Nevertheless, recent analyses by Flere 

and Lavrič (2008), based on the World Values Survey data on mean values of four sociologically 

and psychologically relevant measures comparing between national and student samples of 

twenty-three countries, showed that comparisons of student samples are reliable predictors of 

general cross-cultural differences. This is because we can to some extent infer the cross-cultural 

differences in the general populations from those observed in student samples, given the known 

systematic differences between student and non-student samples that are fairly generalizable 

across cultures that have student populations (Henrich, Heine, & Norenzayan, 2010). Further, it 

is possible that the gender imbalance of our volunteer sample from both countries may have 

biased estimates in our present model. Future research should investigate this possibility. 
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CHAPTER IV: MANUSCRIPT III. DOES INFLAMMATION MEDIATE THE 

ASSOCIATION BETWEEN WOMEN’S REPRODUCTIVE EFFORT AND HEALTH? 

“Little red corvette, baby, you’re much too fast. Little red corvette, you need to find a 

love that's gonna last. Little red corvette, honey, you got to slow down. Little red corvette, 

‘cos if you don't, you’re gonna run your little red corvette right in the ground” – Prince 

 

Abstract 

The current study seeks to test whether higher female reproductive effort increases physical and 

mental deterioration in Homo sapiens females. Life history theory predicts that a fundamental 

trade-off occurs between somatic effort (maintenance and growth) and reproductive effort 

(mating and parenting), implying that investing in one area decreases investment in the other. 

Previous studies on non-human animals have tested this prediction and found that oxidative 

stress and antioxidant defenses may mediate the association between reproductive effort and 

physiological deterioration. The present paper utilizes a national United States sample to test the 

prediction that inflammation and antioxidant defenses may mediate the association between 

reproductive effort and health in women. Structural equation modelling techniques are utilized to 

test factor structures and hypothesized pathways. Results reveal that reproductive effort and 

illness were mediated by both antioxidant defenses and inflammation. 

 Introduction 

The underlying etiology of chronic degenerative disease is asserted to be high levels of 

inflammation and oxidative stress (Maier & Watkins, 1998). Further, impoverished populations 

have been shown to have a higher prevalence of these disease-causing markers, such as C-

reactive protein, an acute phase reactant (Koster, et al., 2006). Unfortunately, in human 

populations, the causes of why impoverished populations suffer diminished longevity have never 

been explored through a life history perspective. The current study utilizes a life history 
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framework and seeks to test hypotheses generated from prior animal literature regarding female 

reproductive effort and longevity. We specifically seek to test whether higher female 

reproductive effort increases physical and mental deterioration in Homo sapiens females.  

Life History Theory 

Life history theory focuses on the developmental issues of allocating energetic resources 

toward specific developmental facets, such as somatic effort (growth and maintenance of an 

organism’s soma) and reproductive effort (time and energy devoted toward mating and 

parenting; Ellis, Figueredo, Brumbach, & Schlomer, 2009; Figueredo, Cabeza De Baca, & 

Woodley, 2013). Within the organism, trade-offs occur that cause facets of development to 

directly compete for investment and energy (Stearns, 1992). In essence, when one area of 

development receives energy and investment, other areas of development will acquire a 

diminished proportion. Prioritizing resources toward somatic effort is fruitful for slow life history 

strategists, who delay sexual maturity and reproduction to invest in growth and social 

competency (Cabeza De Baca, Figueredo & Ellis, 2012; Figueredo et al., 2013; Flinn, 2006). 

Conversely, fast life history strategists allocate their energies toward reproductive effort, 

maturing and reproducing faster than slow life history strategists (Ellis et al., 2009).  

Physiological differences between the sexes, such as gamete size, impact the proportion 

of time and energy allocated toward mating and parenting (Trivers, 1972). Female humans are 

sexually selected to strategically pursue a mate oriented toward higher levels of parental effort 

(Cabeza De Baca et al., 2012; Sotomayor-Peterson, Cabeza De Baca, Smith-Castro, & 

Figueredo, 2013). Should the female choose a male who invests little in parental effort, the 

female will face the expensive physiological burden of pregnancy (e.g., gestation for nine 

months, immobility, and lactation) in addition to directly caring for her offspring (Trivers, 1972). 
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Thus, female behavior, when compared to male behavior, is more oriented toward parental 

effort. This implies that a female’s overall reproductive effort may be more physiologically 

linked than that of males, thus incurring higher physiological costs (Ellison, 2001). This means 

that there may be downstream health effects in females based on reproductive effort, mediated 

by oxidative stress and inflammation. Indeed, research on non-human animals have found 

evidence that more reproductive effort has been linked with more morbidity and mortality 

(reviewed in the section reproductive effort and physiological degradation). 

Ecological Impact on Life History 

Life history theorists posit that socio-ecological conditions shape life history strategy 

through both evolutionary and developmental time. Over evolutionary time, genes that regulate 

life history are differentially selected based upon the longer-term ecological parameters under 

which a phylogeny evolves. Over developmental time, evolved epigenetic mechanisms, such as 

biologically prepared developmental switches (West-Eberhard, 2003), that regulate life history at 

the individual level are differentially triggered based upon the shorter-term ecological parameters 

under which an individual develops. Thus, while life history strategies are partly heritable in 

humans (h
2
 = 0.65, Figueredo & Rushton, 2009; Figueredo, Vásquez, Brumbach, & Schneider, 

2004), they are also partially environmentally calibrated so as to alter individual life history 

strategy (Belsky, Steinberg, & Draper, 1991; Ellis et al., 2009). 

Specifically, life history theory asserts that two fundamental determinants of both 

evolution and development are relevant: (1) harshness; and (2) unpredictability (Ellis et al., 

2009). Either harsh or unpredictable environments may select for fast life history traits that orient 

an individual toward discounting the future and investing highly in reproductive effort (Belsky, 

Ellis, & Schlomer, 2012; Brumbach, Figueredo, & Ellis, 2009; Ellis et al., 2009; Simpson, 
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Griskevicius, Kuo, Sung, S., & Collins, 2012). This is because either of these conditions, or both 

in combination, can promote high levels of extrinsic morbidity and mortality (illness and death) 

that are not preventable by evolvable counter-adaptations on the part of the organism. 

Measures of what has been referred to in the aggregate as dimensions of social privilege 

(Figueredo, Vásquez, Brumbach, & Schneider, 2007; Gottfredson, 2006) are asserted to be 

excellent predictors of ecological harshness in humans because they have been associated with 

high levels of extrinsic morbidity and mortality (Ellis et al., 2009; Simpson, Griskevicius, Kuo, 

Sung, S., & Collins, 2012). Social privilege consists of demographic variables, broadly 

represented by indicators of socioeconomic status, which confer advantage in intra-specific 

competition for limit resources. However, while we agree that low socioeconomic status alters 

developmental trajectories in humans, we hypothesize that certain components of socioeconomic 

status may be erroneously aggregated together as convergent indicators of ecological harshness. 

For example, one source of ecological harshness in humans is low income (Belsky, Ellis, & 

Schlomer, 2012; Simpson, Griskevicius, Kuo, Sung, S., & Collins, 2012). For instance, 

childhood poverty has been associated with diminished quality of life, poorer health, lower 

academic achievement, and lower income in adulthood (Gibb, Fergusson, & Horwood, 2012; 

reviewed in Bradley & Corwyn, 2002, and Taylor, May, & Seeman, 2011). 

While we utilize family income as a source of ecological harshness, because it is a 

measure of material resources immediately available to the individual to utilize in both survival 

and reproduction, we argue that educational attainment is an inverse source of unpredictability, 

even though researchers in the past have utilized it as a component of harshness (Simpson, 

Griskevicius, Kuo, Sung, S., & Collins, 2012). While income is a gauge of immediate resources, 

we assert that a lower education level is a source for occupational unpredictability, with higher 
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education representing more job security. We argue that educational level is a human capital 

resource that requires years of mastery and investment and, thus, may ensure higher stability in 

resource acquisition (similar to the argument of Lefgren, Lindquist, & Sims, 2012, who argue 

that a father's human capital - education, genetic quality and health - contribute to a son's future 

success independently of income. While it may not guarantee higher income (immediate 

resources), it does provide assurance that job stability will be obtained.    

Thus, we may consider financial income to determine the mean level of material 

resources available to the organism.  However, we may consider educational level to instead 

determine the expected variance in the level of material resources available to the organism, 

though employment in higher-status professions are less subject to discontinuities. These are two 

different parameters, which in Life History Theory have been referred to as harshness (the mean 

resource availability) and unpredictability (the variance in resource availability).  In the animal 

behaviour literature on optimal foraging, a great many experimental and naturalistic 

observational studies have been done in which organisms are presented with the choice between 

high-risk, high-payoff resources and low-risk, low-payoff resources (Ellis et al., 2009).  The 

decisions typically made have been characterized as condition-dependent: foragers in better 

biological condition tend to prefer low-risk, low-payoff resources, while foragers in poorer 

biological condition tend to prefer high-risk, high-payoff resources. Thus, as in LH Theory, the 

mean and the variance play different roles in the evolution and development of behaviour. We 

hypothesize that in modern technological human societies, financial income and educational 

attainment serve as indicators of these same two ecological parameters, and may be triggering 

evolved psychological mechanisms that calibrate life history decisions based on these 

complementary ecological pressures. 
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Oxidative Stress and Inflammation 

Basic metabolic processes in animals require oxygen to produce energy necessary for 

basic cellular maintenance and energy transportation (Favier, 1995). A by-product of the 

metabolic process is reactive oxygen species (ROS), unstable molecules that produce cellular 

damage reacting to components of the cell within the organism (Favier, 1995; Gangestad, 

Merriman, & Thompson, 2010). One way the body combats ROS is by antioxidant defenses, 

which neutralize the deleterious effects of ROS (Chow, 1991; Sies & Stahl, 1995). When the 

organism becomes saturated with ROS, reaching a level that antioxidant defenses can no longer 

mitigate, oxidative stress occurs; oxidative stress thus damages the cells and increases morbidity 

and aging in the organism (Finkel & Holbrook, 2000). Antioxidant defenses are obtained both 

endogenously (within the soma of the organism) and exogenously (through the consumption of 

antioxidant-rich food) that balance ROS (Catoni, Peters, & Schaefer, 2008; see Beaulieu & 

Schafer, 2013, for a discussion of endogenous/exogenous antioxidants and the complexity of 

acquiring them in natural contexts). Catoni and colleagues (2008), in their review of antioxidants 

and life history, classify antioxidants into four classes: (1) ascorbic acid, (2) tocopherols, (3) 

carotenoids, and (4) polyphenols. They argue different classes of antioxidants and their method 

of absorption (hydrophilic such vitamin C or lipophilic such as vitamin E) play direct and 

indirect roles in the emergence of different aspects of life history traits. They further suggest that 

researchers interested in life history and antioxidant defenses should focus on the synergistic 

effects of different classes of antioxidants in multiple tissues – particularly emphasizing that all 

vitamin classes may play a synergistic role in combating the effects of immune activation and 

slowing degenerative diseases (Catoni, Peters, & Schafer, 2008).  
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Inflammation is a physiological product of innate immune system activation of cytokines 

resulting from somatic insult (e.g., infection, injury, or stress; DeFranco, Locksley, Robertson, 

2007). In the short-term, cytokine secretions benefit the organism by alerting macrophages and 

other defenses that injury or pathogen invasion is occurring in a specific area of the body 

(DeFranco, Locksley, Robertson, 2007); repeated cytokine secretion results in long-term chronic 

degenerative diseases and poor mental functioning (Maier & Watkins, 1998). 

 In summary, we argue that both oxidative stress and inflammation work independently 

and synergistically (Pincemail, 1995), contributing to chronic degenerative disease in humans. 

Further we argue that the increase in reproductive effort produces a physiological trade-off 

where the body can no longer seek to invest in basic maintenance (somatic effort) in combating 

reactive oxygen species and inflammation. Scholars have recently argued that chronic activation 

of the immune system, via inflammatory cytokines, may increase reactive oxygen species. If an 

organism has a depleted supply of antioxidant defenses, the ability to combat the deleterious 

effects of inflammation will be diminished – increasing the likelihood of oxidative stress (Catoni, 

Peters, & Schaefer, 2008).  

Measurement of Inflammation and Oxidative Stress 

 The measurement of physiologically based constructs such as inflammation and oxidative 

stress can prove to be a difficult endeavour for researchers because such constructs are the result 

of “micro-cascades” of physiological mechanisms – working simultaneously and independently 

(Favier, 1995; Yeun & Kaysen, 2000) – that are difficult to quantify and measure. Researchers 

have lamented that research employing physiological variables to capture factors such as 

oxidative stress could produce mixed results based on the markers utilized (Yeun & Kaysen, 

2000). One set of researchers caution that antioxidant levels may vary based on what tissue is 
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utilized in the measurement. They also caution against utilizing a single vitamin measure “as a 

stand-alone sample to assess the relevance of an antioxidant for combating oxidative stress” 

(Catoni, Peters, & Schaefer, 2008, p. 1109). Further, because the current sample is comprised of 

women from the United States that vary in their state of health, physiological markers that are 

elevated to “critical levels” in ill populations may not reach levels linked to clinical disorders 

(i.e., a physician would not classify the individual as having a physical illness); nonetheless, we 

argue that patterns will begin to emerge in sub-clinical populations. Based on this reasoning, we 

will conceptualize inflammation as a latent variable (Kline, 2011; see Figueredo, Cabeza De 

Baca, & Woodley, 2013, for a review of the measurement of life history and the K-factor). 

 Researchers typically focus on latent constructs, unobservable phenomena, which are 

obtained by directly observable measures called indicators (Cohen, Cohen, Teresi, Marchi, & 

Velez, 1990; Kline, 2011). Thus, indicators are said to be caused by a common construct (e.g., 

salivation and frantic consumption of food are indicators of hunger – a latent construct).  

Similarly, we will be utilizing C-reactive protein and white blood cell count as indicators of a 

latent variable of inflammation. Previous research (reviewed in Yeun & Kaysen, 2000) has noted 

that higher levels of C-reactive protein (an inflammatory agent) has been linked to chronic 

degenerative diseases such as cardiovascular disease and kidney disease; for this reason, higher 

levels of these markers will denote more inflammation. Further, higher levels of C-reactive 

protein and white blood cell count have been found in individuals with metabolic syndrome 

when compared to those without it (Miller, Mellor, & Buckley, 2013). 

Reproductive Effort and Metabolic Deterioration 

 Consistent with life history theory (Ellis et al., 2009), experimental manipulation and 

quasi-experiments in animals have revealed that higher reproductive effort causes increases in 
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oxidative stress and/or diminished immune functioning (Alonso-Alvarez et al, 2004; Alonso-

Alvarez et al, 2006; Nordling, Andersson, Zohari, & Gustafsson, 1998; see Knowles, Nakagawa, 

& Sheldon, 2009, for a meta-analysis of reproductive effort and oxidative stress in birds).  

 Unfortunately, a dearth of research exists that investigates the effects of oxidative stress 

that arises from reproductive effort in humans. Despite such paucity of literature, indirect 

evidence exists. Epidemiological research has found negative associations between indicators of 

reproductive effort and fertility (i.e., age of first birth and number of children), diminished lung 

functioning later in women’s lives (Harik-Khan, Wise, Lou, Morrell, Brant & Fozard, 1999; 

Songür, Aydin, Oztürk, Sahin, Khayri, Bircan, & Akkaya, 2010), and C-reactive protein 

(controlled for age and sex; Hubáček, Králová-Lesná, Lánská, & Škodová, 2011) Interestingly, 

research has found a positive relationship between diminished lung functioning and 

inflammatory markers, suggesting that diminished lung functioning may be a product of 

inflammation (Fogarty, Jones, Britton, Lewis, & McKeever, 2007). While the results of the 

epidemiological studies lend support to the somatic effort/reproductive effort trade-off 

perspective, one major limitation must be acknowledged.  

  A recent publication utilized a life history framework and tested the trade-off between 

somatic maintenance and reproductive effort in a rural Polish sample of women (Clancy, Klein, 

Ziomkiewicz, Nenko, Jasienska, & Bribiescas, 2013). C-reactive protein was used as a proxy for 

somatic maintenance while progesterone, estradiol and age of menarche were conceptualized as 

reproductive effort. Simple regressions revealed a negative relationship between C-reactive 

protein and  progesterone (mid- and late-luteal progesterone), estradiol (late follicular, peri-

ovulatory, early/mid-luteal estradiol), and age of menarche, suggesting that when investment in 

somatic maintenance is high, investment in reproductive effort decreases (Clancy, Klein, 
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Ziomkiewicz, Nenko, Jasienska, & Bribiescas, 2013). Based on these few studies and the wealth 

of animal research, it appears that the link between reproductive effort and diminished health 

(mediated by inflammatory markers and diminished antioxidant defenses) is a plausible 

explanation.  

Current Study 

The current study aims to conceptually test a conceptual model whether more female 

reproductive effort will contribute to higher levels of mental and physical deterioration, as 

predicted by life history theory (Ellis et al., 2009). Based on previous findings in the animal 

literature, we examine the mediating mechanisms for mental and physical wear-and-tear (e.g., 

inflammation and lower antioxidant defenses – a proxy for higher oxidative stress). Further, we 

will account for the effects of social privilege (Figueredo, Vásquez, Brumbach, & Schneider, 

2007; Gottfredson, 2006), statistically controlling all the indicator variables present in the model 

for the effects of age, family income, and educational attainment.  

Second, our study will develop a measurement model of inflammation and antioxidant 

defenses, utilizing confirmatory factor analysis. By producing measurement models in a 

confirmatory factor analysis, we may inform future researchers of innovative ways to measure 

oxidative stress (by way of inflammation and antioxidant defenses). Following suggestions 

presented by previous scholars regarding antioxidants (e.g., Catoni et al., 2008) utilizing multiple 

measures of antioxidant defenses (we are using 3 out of the 4 classes of antioxidants) and 

increasing rigor by enacting the same protocol with inflammation.  

We thus present the current hypothesis that women with higher reproductive effort would 

have both higher levels of oxidative stress and poorer health outcomes. Structural Equation 

Modelling will be utilized to create structural factors and examine whether inflammation and 
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antioxidant defenses mediate the relationship between reproductive effort and health. We predict 

(see Figure 5): 

1. Higher reproductive effort in females will be correlated with lower antioxidant defenses, 

higher levels of inflammation, and more physical and mental illness. 

2. Higher levels of reproductive effort will contribute to higher levels of inflammation, 

which will contribute to more physical and mental illness.  

3. Higher levels of reproductive effort will contribute to lower levels of antioxidant 

defenses, which will lead to an increase in inflammation, which will be associated with 

more physical and mental illness.  
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 Figure 5. Conceptual Mediational Structural Model of Inflammation and Antioxidant Defenses 
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Method 

Sample 

National Health and Nutrition Examination Survey. The present study utilized the 2003-

2004 National Health and Nutrition Examination Survey sample (NHANES; United States 

Department of Health and Human Services. Centers for Disease Control and Prevention. 

National Center for Health Statistics) to test the hypotheses presented above. The NHANES 

dataset was originally collected by the National Center for Health Statistics to assess, through 

interviews and physical examinations, the health of children and adults in the United States (see 

http://www.cdc.gov/nchs/nhanes/about_nhanes.htm for more information on NHANES).  The 

data collected in the NHANES includes demographic measures (ethnicity, education, years in the 

U.S., occupation, etc.), social and lifestyle measures (mood assessment, smoking and drinking 

behavior, fitness behavior, etc. for select groups,) and physiological and physical tests (blood test 

assessments, fitness test assessments, anthropomorphic measures). 

For the present study, females aged 20 and above (anyone > 85 were truncated to 85) 

were included in the present analyses. The final sample resulted in 1816 females
2
 between the 

ages of 20 and 85 (Mean + SD = 52.50 +18.80), who were predominately White (52.70%; 

Hispanic, 23.56%; Black, 20.26%; Other 3.47%; see table 7 for indicator variable descriptives 

and correlations). The majority of the women in the sample were married (54.13%; widowed = 

17.62%, divorced = 12.44%; separated = 3.47%, never married = 7.87%, and living with partner 

= 4.46%).  Breakdown of educational level was: less than 9
th

 grade = 14.66%; 9-11
th

 grade 

                                                                 
2
 Demographic means and frequencies were computed on the unimputed dataset. Correlations and means for 

indicator variables were based on the imputed dataset – mean for age and other demographics included may differ 

from reported imputed demographic information. 

http://www.cdc.gov/nchs/nhanes/about_nhanes.htm
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(includes 12
th

 grade with no diploma) = 16.48%; high school diploma/GED = 25.91%; some 

college or AA degree = 27.23%; college graduate or above = 15.71%. Annual family income for 

the women in the population was (in US dollars): $0-$4, 999 = 4.41%; $5,000-$9,999 = 8.65%; 

$10,000-$14,999 = 12.89%; $15,000-19,999 = 9.14%; $20,000-$24,999= 9.69%; $25,000-

$34,999 = 11.23%; $35,000-$44,999 = 9.31%; $45,000-$54,999 = 7.21%; $55,000-$64,999 = 

4.63%; $65,000-$74,999 = 3.30%; $75,000-over = 14.21%; missing =5.34. 

Though some previous research has found racial and ethnic differences in degenerative 

diseases arising from inflammatory markers, we aggregate all ethnicities together to investigate a 

common etiological mechanism for degenerative disease in women. In contrast, we controlled 

statistically for the effects of social privilege (age, annual family income, and education) as 

indicative of resource acquisition and socioeconomic status factors that are more likely to be 

representative of the physiological deterioration process, independently of ethnicity (Kaufman, 

Cooper, & McGee, 1997; Walsh, Katz, & Sechrest, 2002).  

Data Imputation. To minimize high levels of missing data on age of first live birth and 

the other pregnancy variables, cases were deleted if participants answered “no” on the variable 

“have you ever been pregnant?” Further, women who reported no live births were also omitted.  

Because the present analyses are to test the differential effects of different quantitative 

allocations of reproductive effort on female somatic deterioration, we omitted any women who 

have never been pregnant because nulliparity might be confounded with an antecedent (and 

perhaps causal) poor state of health and thus might not accurately reflect the bio-energetic effects 

of reproductive effort that has actually been allocated. After the deletion, 1816 observations were 

left in the dataset.  
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The NHANES dataset had missing data for women from age 20 and above (Age of first 

live birth = 416 cases, Number of times pregnant = 0 cases, number of live births = 48 cases, 

Days not healthy = 2 cases, Recent Illness = 0 cases, General Health = 0; C-reactive protein = 85 

cases, α-tocopherol = 0 cases; Total β-carotene = 94 cases, Vitamin C = 102 cases; annual family 

income = 97 cases, and education = 2 cases). We therefore used single rather than multiple 

imputation of missing data due to the large sample of available (non-missing) data for analysis. 

A statistical procedure called Proc MI (for Multiple Imputation) was utilized in SAS to 

impute the remaining cases in the present data set (see Schlomer, Bauman, & Card, 2010, for a 

detailed explanation on the importance of handling missing data). Proc MI is designed to address 

the effects of missing data in various methodological formats, including large datasets with 

cross-sectional data. The imputation algorithm is an expectation-maximization approach.  

Covariates. Participant highest level of education completed was assessed by a single 

item on a 9-point scale: (1) less than 9
th

 grade, (2) 9-11
th

 grade (includes 12 grade with no 

diploma), (3) high school graduate/GED, (4) some college or AA degree, (5) college graduate or 

above, (7) refused, and (9) don’t know. Individuals that reported either a 7 or 9 were recoded to 

missing (see methods of aggregation for an explanation and rationale). Thus, a higher score on 

education denoted more years of education. Annual family income was assessed by a single item 

asking women to report on the total family increments on a 15-point scale: (1)$0-$4, 999, 

(2)$5,000-$9,999, (3)$10,000-$14,999, (4)$15,000-19,999,(5) $20,000-$24,999, (6)$25,000-

$34,999, (7)$35,000-$44,999, (8)$45,000-$54,999, (9)$55,000-$64,999, (10)$65,000-$74,999, 

(11)$75,000-over, (12)over $20,000, (12)under $20,000, (77) refused, and (99) don’t know. 

Reponses that were 12 or above were recoded as missing and imputed. Higher numbers on 
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family income represented more annual family income. Women’s current age in years was the 

final covariate in the model.  

To statistically adjust for the effects of social privilege in the present path model, the 

indicator variables of the four latent factors (reproductive effort, inflammation, antioxidant 

defenses, and illness) were statistically controlled (residualized) by regressing them on the three 

control variables (e.g., age, family income, and education), as was done in past research on life 

history factors (Figueredo, Vásquez, Brumbach, & Schneider, 2004; 2007). See Table 8 for 

results from residual analyses.  

Measures 

  Reproductive Effort. Three indicator variables were used to measure reproductive effort 

in females. Women’s age of first live birth, number of times pregnant, and numbers of live births 

resulting from the pregnancies were included as reproductive effort.  Younger ages for first live 

birth represented higher reproductive effort.  Additionally, higher numbers for number of times 

pregnant and number of live births resulting from pregnancy also represented higher 

reproductive effort in women.  

Inflammation. Because many markers of inflammation have been utilized in past research 

with humans (Juster, Bizik, Picard, Arsenault-Lapierre, Sindi, Trepanier, et al., 2011; Maier & 

Watkins, 1998), the current selection of inflammatory markers is not necessarily definitive of 

how inflammation can be measured.  Because the current structural equation modelling analyses 

focus on latent constructs, SEM will strengthen the measurement and confirm (or refute) whether 

all the markers converge as a single construct. For the current study, the latent variable of 

inflammation was computed using a measure of serum C-reactive protein (mg/DL) and white 
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blood cell count (1000 cells/UL).  Higher levels of C-reactive protein and white blood cell count 

indicated higher levels of inflammation 

  Antioxidant defenses. For the current study we utilize levels of antioxidant defenses as a 

proxy for oxidative stress (↓ antioxidant defenses implies ↑ oxidative stress) as animal 

researchers have previously done (e.g., Alonso-Alvarez, Bertrand, Devevey Prost, Faivre, & 

Sorci, 2004).  For the current latent variable of anti-oxidants, blood serum measures of total β-

carotene (mcg/dl), vitamin C (mg/dl) and α-tocopherol (mcg/dl). Higher measures of the three 

indicator variables indicated higher blood serum levels of antioxidants.  

Illness Symptomatology. Illness symptomatology was a measure of general ill health that 

has been previously assessed in prior life history research by including measures of both physical 

and mental health (Figueredo et al., 2004; Figueredo et al., 2007; Figueredo & Rushton, 2009).  

For the current latent measure of illness symptomology, a general health question was included 

that asked “Would you say your health in general is…” on a scale from 1 (Excellent) to 5 (Poor), 

with higher numbers indicating a self-report of poorer health. The next indicator variable 

included was the number of days not healthy, which was a composite of participant’s number of 

days not healthy, number of days not mentally healthy, and number of days inactive from bad 

health. The higher the number, the more the participants reported not being healthy. The final 

indicator variable was recent illness, which was a composite of three dichotomous (yes/no) 

questions that assessed if the participant experienced: (1) colds in the last six months, (2) 

stomach illness in the last six months, and (3) flu/pneumonia in the last six months. Higher 

numbers on the recent illness indicated more reported illness. 
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Statistical Analyses  

Correlations and latent path models were all performed on SAS 9.3. Prior to the analyses, 

all the indicator variables were residualized on social privilege; age, educational attainment, and 

annual family income. Table 8 presents the results of the general linear models from which these 

residuals were obtained. 

To be methodologically rigorous and minimize the rate of type I error, the dataset was 

randomly divided into three smaller datasets (each was set to select 33% of the larger, imputed 

and residualized dataset). Of the three, only two of the datasets were utilized in the present 

analysis; one for exploratory analyses and the other for confirmatory analyses. The first random 

subsample was utilized to develop the confirmatory factor model, which was re-specified in an 

exploratory fashion to best fit the data. A restricted model was obtained in which only pathways 

that were statistically significant were retained. The second random subsample was used to 

confirm and replicate this re-specified restricted model; the third random subsample was saved in 

case there arises a need for further analyses and replication. 

To test the hypothesized pathways of causal influence (see Figure 5), a structural 

equation model (SEM) was estimated. The path model provides a conceptual test of the 

hypothesized effects of reproductive effort on the health of women. Again, as stated, the novel 

approach of utilizing SEM in the study of oxidative stress is a strength that will provide 

researchers with similar research interests with new ways to approach their research questions. 

All indicator variables were included in an initial confirmatory factor analysis to first 

confirm that the indicator variables within each latent construct create factors (Kline, 2011). 

Following the confirmatory factor analysis, two path models were computed to provide a causal 

analysis of relationships between the four latent variables.  
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The structural equation model was assessed by: (1) Chi-squared, which tests the 

statistical significance of the model residuals; (2) the Normed Fit Index (NFI), which assesses 

the practical fit of the model; (3) the Comparative Fit Index (CFI), which also assesses the 

practical fit of the model when adjusted for parsimony; and (4) the Root Mean Squared Error of 

Approximation and its 90% confidence intervals (RMSEA), which is an alternative measure of 

practical model fit that some consider more appropriate for confirmatory research, but may not 

contain adequate adjustment for parsimony (Rigdon, 1996).  For the CFI and NFI, values greater 

than 0.90 represent appropriate levels for goodness-of-fit (Bentler & Bonnett, 1980; Kline, 

2011).  Additionally, RMSEA values at 0.05 and below are considered satisfactory levels of 

goodness-of-fit (Browne & Cudeck, 1993). 

Results 

Descriptive Statistics, Bivariate Correlations, and General Linear Models 

Results of the descriptive statistics and bivariate correlations for the indicator variables in 

the current study appear in Table 7. Table 8 presents the results of the general linear models that 

were computed to residualize all indicator variables on age, education, and income. All general 

linear models were statistically significant except for the one with C-reactive protein as the 

criterion variable. Patterns for the effects on the reproductive effort indicator variables were 

consistent across the three sources of social privilege. Older age was associated with higher 

number of pregnancies, higher number of live births, and older age at first birth (beta is negative, 

but age of first live birth was already reverse-coded). A higher level of education was negatively 

associated with lower number of pregnancies, lower number of live births, and older age at first 

birth (again, age of first live birth was reverse-coded). Family income was only significant for 

age of first live birth. Higher income was associated with higher age of first live birth. Only age 
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and education significantly predicted white blood cell count. Older age and higher levels of 

education was associated with lower white blood cell count. The indicator variable models for 

antioxidant defenses were only predicted by age and education. Broadly, older age and higher 

education was positively associated with higher levels of the three-antioxidant measures. Recent 

reported illness was predicted by the three control variables. Older age was associated with 

higher reported recent illness. Both higher education and lower income negatively predicted 

reported less recent illness. Number of days not healthy was negatively predicted by age and 

education. Older age and lower levels of education were associated with fewer days not healthy. 

Finally, older age was associated with poorer reported general health. Both higher levels of 

education and family income were associated with better general health.  
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Table 7. Correlation Matrix and Descriptive Statistics of Indicator Variables. 

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

1. Age --              

2. Education -.20
** 

--             

3. Family 

Income 

-.03 .22
** 

--            

4. Times 

Pregnant 

.23
** 

-.32
** 

-.10
** 

--           

5. # Live Births .38
**

 -.40
** 

-.12
** 

.79
** 

--          

6. Age of 1
st
 Live 

Birth (R) 

-.12
** 

-.32
** 

-.23
** 

.28
** 

.31
** 

--         

7. CRP -.02 -.04 -.04 .05
* 

.03 .05* --        

8.WBC -.23
** 

.00 .00 .05
*
 -.11

**
 .01 .20

**
 --       

9.β-Carotene .22
** 

.11
**

 .06
**

 -.01 .01 -.18
**

 -.13
**

 -.17
**

 --      

10.Vitamin C .20
** 

.15
**

 .04
*
 -.09

**
 -.07

**
 -.19

**
 -.11

**
 -.06

**
 .37

**
 --     

11.α-Tocopherol .39
** 

.03 .04 -.03 .02 -.15
**

 -.05
**

 -.04 .32
**

 .43
**

 --    

12.Recent .06
** 

-.13
**

 -.09
**

 .05
*
 .04 .08

**
 .08

**
 .02 -.06

**
 -.05

*
 .03 --   

13.Days -.01 -.08
**

 -.04 .09
**

 .08
**

 .07
**

 .07
**

 .05 -.09
**

 -.05
*
 -.04 .22

**
 --  

14.General .19
** 

-.40
**

 -.20
**

 .24
**

 .26
**

 .21
**

 .08
**

 .01 -.14
**

 -.14
**

 -.02 .39
**

 .15
**

 -- 

Mean 52.50 3.13 6.31 3.65 2.84 21.88 0.61 7.50 21.02 1.02 1479 11.27 0.35 2.85 

SD 18.80 1.28 5.65 2.49 1.92 1.92 1.04 2.23 23.35 0.52 737.10 17.50 0.61 1.05 

 

 
**

p < .01. 
*
p < .05. N = 1816, imputed dataset 
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 Table 8. Results of General Linear Model. 

 

Predictor 

Variables 

Times 

Pregnant 

# Live 

Births 

Age of 

1
st
 Live 

Birth(R) 

CRP WBC 
β-

Carotene 

Vitamin 

C 

α-

Tocopherol 
Recent Days General 

Age .18* .32* -.19* -.02 -.24* .25* .24* .42* .04* -.03* .12* 

Education -.27* -.33* -.33* -.03 -.05* .15* .19* .10* -.11* -.08* -.35* 

Family 

Income 
-.03 -.03 -.16* -.04 -.00 .03 .01 .03 -.07* -.02 -.11* 

Model F-

Ratio 
91.30* 208.86* 119.43* 1.84 34.58* 46.66* 49.72* 121.70* 13.61* 4.89* 136.25* 

 

NOTE: Significance Values for control variables were computed with GLM SS1. Asterisk denotes significance. N=1816, imputed 

dataset
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Confirmatory Factor Analysis 

 A confirmatory factor analysis was utilized on the first random subsample to test the 

existence of the four posited latent common factors: (1) Reproductive Effort, (2) Inflammation, 

(3) Antioxidant Defenses, and (4) Illness. A residual correlation between number of pregnancies 

and number of live births was theoretically specified in the model, rather than fit a posteriori. 

Because the number of live births is logically dependent on the number of pregnancies any given 

woman has, the correlation between these two indicator variables is higher than might otherwise 

be expected based on their loadings from the latent common factor (residual correlation = .57) 

Model fit for the four latent structures was acceptable based on the generally-accepted cut-offs of 

CFI, NFI and RMSEA (See Figure 6 for factor loadings and fit statistics). Latent correlations 

were also observed to be in the directions hypothesized from life history theory. Reproductive 

effort was associated with a significant reduction in antioxidant defenses (r = -.35) and an 

increase in reported illness symptomology (r = .28).  Inflammation was correlated with 

antioxidant defenses and Illness. A higher level of inflammation was associated with a decrease 

of antioxidant defenses (r = -.24) and an increase in illness symptomology (r = .26). Higher 

levels of antioxidant defenses were associated with a decrease in illness symptomology (r = -

.20). However, the correlation between reproductive effort and inflammation was not statistically 

significant (r = .13), although it was in the expected direction. 
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Figure 6. Confirmatory Factor Analyses and Latent correlations of Reproductive Effort, Inflammation, Antioxidant Defenses, and 

Illness 
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Figure 7. Restricted Structural Model of Reproductive effort, Inflammation, Antioxidant 

Defenses, and Illness. 
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Structural Equation Model
3
 

 A structural equation model was utilized to test the a priori hypotheses regarding the 

causal pathways specified by life history theory regarding the direct and indirect relations 

between female reproductive effort and illness.  

Figure 7 presents the best-fitting restricted structural model (Model 1b) for the data with 

the single statistically non-significant pathway removed (reproductive effort to inflammation). 

Model fit was acceptable for the restricted structural model, when estimated on the first random 

subsample: χ
2

44 = 87.425, p <.001; RMSEA =.041; CFI = .956; NFI = .921. Because the two 

structural models were estimated from separate random subsamples of participants, we only 

present the nested model comparisons between the restricted model and the inclusive model 

utilizing this exploratory subsample (Model 1b – Model 1a) in Table 9. These comparisons 

revealed that, with respect to the inclusive structural model (Model 1a), the restricted structural 

model (Model 1b) increases the chi-square non-significantly, decreases the RMSEA, and 

increases both the CFI and NFI, indicating a better model based on the principle of parsimony.  

The restricted structural model was then tested on the second random subsample for the purpose 

of cross-validation. Model fit for the restricted structural model (Model 2b), based on the results 

of the first random subsample when applied to the second random subsample, was even more 

acceptable on this statistically independent replication, χ
2

41 = 60.703, p <.004; RMSEA =.033; 

CFI = . 967; NFI = .922. Because we did not estimate the exploratory inclusive model on the 

                                                                 
3
 For methodological comparison, we ran the confirmatory restricted model on the unimputed 

dataset, utilizing listwise deletion (560 cases remained). Results from the listwise deletion model 

yielded similar results from the imputed confirmatory model.  
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second random subsample, which was purely confirmatory in function, a formal nested model 

comparison was not performed. Nevertheless, the good fit of a model specification developed 

from one random subsample when applied to another constitutes evidence for the generalizability 

of these results. Figure 7 and 8 present the best-fitting restricted structural model (Model 2b), for 

the data with the single pathway removed that had been found statistically non-significant in the 

exploratory random subsample. Figure 7 shows only the structural pathways (restricted Model 

2b) for direct comparison to the original conceptual model (inclusive Model 1a) shown in Figure 

5; Figure 8 displays the full specification of this final model (restricted Model 2b), with the 

addition of measurement pathways originally displayed in Figure 6 for the exploratory random 

subsample, but with the parameter estimates that were obtained for the confirmatory random 

subsample (in Model 2b). 

According to the results of Model 2b: (1) Higher levels of female reproductive effort 

produced the predicted decrease in antioxidant defenses (β = -.32); (2) Higher levels of 

antioxidant defenses produced the predicted decrease in inflammatory responses (β = -.19); and 

(3) Higher levels of inflammation produced the predicted increase in illness symptomatology (β 

= .22). Thus, Model 2b depicts a three-stage indirect effect of the levels of reproductive effort 

allocated on the illness symptomatology experienced that is completely mediated by decreases in 

antioxidant defenses and increases in inflammatory responses, successively.  
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Figure 8. Restricted Structural Model of Reproductive effort, Inflammation, Antioxidant Defenses, and Illness. 
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Table 9. Hierarchically Nested Model Comparisons: Restricted Structural Model  –  Inclusive 

Structural Model. 

Models X
2 

DF P(Ho) CFI NFI RMSEA AIC 

Model 1a: Inclusive 

Structural Model on 

Random Subsample 

1 

87.2483* 44 .000 .9548 .9207 .0447 139.2483 

Model 1b: Restricted 

Structural Model on 

Random Subsample 

1 

87.4250* 41 .000 .9556 .9205 .0437 137.4250 

Model 2b: Restricted 

Structural Model on 

Random Subsample 

2 

68.7030
*
 41 .004 .9666 .9224 .0333 118.7030 

Differences ΔX
2 

ΔDF P(Ho) ΔCFI ΔNFI ΔRMSEA ΔAIC 

Model 1b – Model 

1a 
.1767

ns
 3 .981 .0008 -.0002 -.001 -1.8233 
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Discussion 

Research Summary  

The goal of the current investigation was to study the relationship between reproductive 

effort in females and its effect on health, as mediated by inflammatory markers and antioxidant 

defenses. Using life history theory (Ellis et al., 2009; Figueredo et al., 2013) to generate 

hypotheses regarding the trade-off between somatic effort and reproductive effort, the study 

predicted that women who are higher on reproductive effort allocations would experience more 

ill health, as mediated by higher levels of inflammation and lower antioxidant defenses. Results 

from the structural equation model support this hypothesis, although they cannot definitively 

establish the causal linkages hypothesized. Controlling for age, education, and annual family 

income, results revealed that higher reproductive effort predicts lower antioxidant defenses, 

contributing to more inflammation and higher levels of illness symptomology.  

The second goal of the present study was to statistically control these hypothesized causal 

influences for several sources of social privilege (Figueredo, Vásquez, Brumbach, & Schneider, 

2007; Gottfredson, 2006) that may contribute to “wear-and-tear” in women’s health status. A 

series of general linear models were computed on the indicator variables of interest, using age, 

annual family income and education as predictors. Results broadly reveal that several sources of 

social privilege are factors that contribute to illness and deterioration in women’s health. 

Consistent with the life history constructs of harshness and unpredictability (Ellis et al., 2009), 

we disentangled annual family income (conceptualized as affecting harshness) and education 

(conceptualized as affecting unpredictability) rather than compute an omnibus socioeconomic 

status variable. Results broadly reveal that annual family income and education differentially 

influence many of the indicator variables for the constructs under study. For example, parameter 
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estimates for the general linear model revealed that education had higher effects than annual 

family income. Accordingly, the results suggest that, while social privilege may be important 

factors to examine with degenerative disease, reproductive effort, inflammation and the loss of 

antioxidant defenses may be another viable pathway for researchers. 

The present findings have implications for human life history research. For instance, the 

Adaptive Calibration Model (ACM; Del Giudice, Ellis, & Shirtcliff, 2011), an extension of life 

history theory, posits that inter-individual variation in stress response is the result of early socio-

ecological exposure to stress. Such exposure thus produces physiological endophenotypes that 

“match” the environment the organism resides in and that assists in the organization of life 

history strategies. The endophenotypes thus orient the organism toward either current or future 

investment in reproductive effort.   

The results of the present study is consistent with those of past animal research (e.g., 

Alonso-Alvarez et al, 2004; Alonso-Alvarez et al, 2006; Nordling, Andersson, Zohari, & 

Gustafsson, 1998) that finds that higher reproductive effort leads to higher somatic deterioration. 

In other words, investment in current reproductive effort (or quantity over quality), as 

demonstrated by the present research and research on non-human animals has long-term 

implications for longevity and disease. While ACM focuses predominately on the stress response 

systems (e.g., hypothalamic-pituitary-adrenal axis or sympathetic nervous system), Ellis and 

colleagues (2013) emphasize that the immune system plays a synergistic and transactional role 

with the stress response system, meaning that they operate together in a coordinated fashion to 

adapt the organism during development to environmental challenges.  



110 

 

Limitations and Future Directions 

The research had two major strengths. Foremost, this study, to our knowledge, is the first 

study to explicitly test the effects of reproductive effort on human mental and physical health. 

Secondly, structural equation modelling was utilized in the creation of the latent factors of 

inflammation and antioxidant defenses. Scholars have suggested that both constructs should be 

measured more carefully (Metcalfe & Alonso-Alvarez, 2010; Monaghan, Metcalfe & Torres, 

2009; Yeun & Kagan, 2000). Another virtue of this research design derives from the integration 

of life history theory with physiology. Scholars have argued that physiological functioning of the 

body systems is “essential to our understanding of the diversification of life histories,” 

suggesting that life history theory will be better informed if we understand the relationship 

between life history strategy and environmental parameters, as mediated by an organism’s 

physiological systems (Garland & Carter, 1994; Ricklefs & Wikelski, 2002, p.462). Nonetheless, 

we provide suggestions for future research.  

Experimental Model. The current study did not employ an experimental design.  Because 

it is unethical to experimentally manipulate reproductive effort in humans, biologists and 

physiologists, as was mentioned above, use non-human animal models to infer causation 

(Alonso-Alvarez et al, 2004; Alonso-Alvarez et al, 2006; Garratt et al., 2010). Despite not 

utilizing an experimental model, the indicator variables used in the current study were 

retrospective, which could nonetheless aid in testing causal theory. For instance, variables of 

pregnancy/live births/ age of first birth are retrospective data that are effortless to remember for 

women. Additionally, current self-reported health measures and serum measures of 

antioxidants/inflammation were available for different time points as the pregnancy variables. 
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Absence of Genetic Data. Reproductive effort in the present study was operationalized as 

a distinct pattern of behavior enacted by the individual over the course of their lifespan. It is 

possible, however, to interpret reproductive effort as a proxy for a larger constellation of 

behavior that results in a cohesive life history strategy – with reproductive effort being but a 

single “snapshot” of that strategy over the lifespan. This means that it is possible that results of 

the conceptual casual model may not tell the entire story. For instance, past behavioral genetic 

research has found that longevity has a heritable component (Herskind, McGue, Holm, Sørensen, 

Harvald, Vaupel, 1996; McGue, Vaupel, Holm & Harvald, 1993). Further, research has found 

evidence for a heritable component in antioxidant defenses (Kim, Noguera, Morales, & Velando, 

2010; Wang, Rainwater, VandeBerg, Mitchell, & Mahaney, 2001; see Kim, Velando, Sorci, G., 

& Alonso-Alvarez, 2010, for results showing low heritable component; h
2
 = .05) and 

inflammation (C-reactive protein; Wessel, Moratorio, Rao, Mahata, Zhang, Greene, et al., 2007). 

Because of the heritable component of lifespan and the biomarkers mentioned, it is possible that 

there may be a pleiotropic effect whereby the same “genes” that contribute to life history strategy 

(e.g., reproductive effort) may also be associated with physiological deterioration – implying that 

reproductive effort does not contribute causally to deterioration, in spite of the observed 

statistical association, but is instead the product of a comprehensive life history strategy. 

Evidence for this hypothesis has been found among Zebra finches (Kim et al., 2010). Early 

resistance to oxidative stress (prior to reproduction) had high positive genetic associations with 

reproductive effort traits (age at last reproduction, brood size). This suggests a pleiotropic effect 

whereby somatic maintenance (early resistance to oxidative stress) allows for a longer lifespan 

and a longer reproductive window. Nonetheless, Kim and colleagues (2010) suggest that 
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oxidative stress will increase based on reproductive history (see Alonso-Alvarez et al., 2004; 

2006, for examples).  

 To more properly disentangle the proportion of genetic and environmental effects on 

phenotype, specific research designs must be employed (Ellis, Schlomer, Tilley, & Butler, 2012; 

Tither & Ellis, 2008).  Future researchers must utilize standard behavioral genetic research 

designs such as monozygotic/dizygotic twin study or a sibling designs with varying degrees of 

sibling relatedness (e.g., full versus half siblings) to investigate the true proportion of hereditary 

and environmental influences involved, something that the present study was unable to do 

(Plomin, DeFries, McClearn, & McGuffin, 2008; Tither & Ellis, 2008).  Further, genetic models 

of reproductive effort and health would also benefit from the strengths of structural equation 

modelling (Lemery & Goldsmith, 1999; Loehlin, 1989; Neal & Maes, 2004). Future research 

could specifically disentangle the effects of endogenous (presumably genetic) and exogenous 

(presumably environmental) antioxidants on inflammation.  

Control Variables. While the present research found evidence that reproductive effort can 

increase oxidative stress by way of decreased antioxidant defenses (Alonso-Alvarez et al, 2004; 

Alonso-Alvarez et al, 2006), other environmental factors must be controlled for to increase the 

rigor of the current model (Gangestad, Merriman, & Thompson, 2010). Age, education and 

family income were statistically controlled for; however, the findings of the current model would 

be bolstered if exposure to toxins (such as in occupation), substance (such as cigarette, drug, or 

alcohol) usage, supplement usage, and quality of diet and levels of exercise practiced were also 

included as covariates. Additionally, future research should include measures of lifestyle 

behaviors that may confound antioxidant defenses and inflammation. Such studies should 
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suggest avenues for behavioral and biomedical intervention to foster women’s health that are 

better-informed regarding the biological mechanisms involved in premature morbidity. 
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CHAPTER V: CONCLUSIONS 

This dissertation consisted of a series of three manuscripts designed to examine the 

emergence of intra-individual differences in life history strategies. The studies specifically 

sought to investigate the contextual role of ecology (e.g., Latin America and household 

environment) and lifespan (e.g., late elementary, young adulthood, and motherhood) on the 

emergence of such strategies utilizing a life history framework (Ellis, Figueredo, Brumbach & 

Schlomer, 2009). Each of the studies focused on developmental periods where the key life 

history trade-offs between (1) somatic effort and reproductive effort, and (2) mating effort and 

parental effort would emerge in ways that would impact either the life history strategy of one’s 

self or of their child.  

Summary of Findings 

Study I used a cross-sectional design and mother/child reports to observe the association 

between mother’s general life history strategy and the behavioral components of maternal 

parental and mating effort on the development of the child unpredictability schema. The study 

also created a new measure of the unpredictability schema. Based on life history theory, the 

present study computed a multivariate regression model where maternal components of life 

history theory (general life history strategy, parental effort and mating effort) predicted child 

unpredictability schema. We further tested a quadratic effect of parental effort in another 

multivariate model. All the relationships in the final model were in the hypothesized directions; 

however, only parental effort significantly predicted child unpredictability schema. Higher levels 

of parental effort were curvilinearly associated with lower levels child unpredictability schema. 

Study II was a retrospective examination where adult children from Mexico and Costa 

Rica rated the total amount of parental effort they received from their mother and father and their 
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respective extended families. Parental and nepotistic effort was composited to create factors of 

matrilineal and patrilineal kin effort. Students also rate the quality of the family environment 

they resided in as children. Based on the results of cascade regression models, results revealed 

that high levels of matrilineal kin effort was associated with higher levels of traditional Latin 

American values, which included familismo and simpatía, and a positive family emotional 

climate. Patrilineal kin effort was the only variable to predict the endorsement of patriarchal 

values. Participants who reported paternal kin as more involved in their childhood also reported 

higher levels of patriarchal values.  

Study III utilized a nationally represented sample of women from the United States to 

examine the trade-off between reproductive effort and somatic wear-and-tear resulting from such 

tradeoffs. Using structural equation modeling, study III found support for an antioxidant latent 

factor and an inflammation latent factor – two constructs important in the study of oxidative 

stress. Further, path modeling in a structural equation model was conducted to test the 

hypothesized pathway between reproductive effort and illness symptomology, as mediated by 

inflammation and antioxidant defenses. Results supported the hypothesized pathways. Higher 

levels of reproductive effort predicted lower levels of exogenous antioxidant defenses. Lower 

levels of antioxidant defenses contributed to more inflammation, with higher inflammation 

contributing to higher levels of illness symptomology.  

Implications of Findings  

The current set of manuscripts has contributed to the field of developmental psychology, 

and has provided important implications. Foremost, the use of life history theory within different 

developmental stages and contexts has important implications for the field in general. It appears 

to be an issue in developmental psychology, and in psychology in general, that many fields of 
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research ignore or do not utilize the findings of other disciplines and research fields, with each 

researcher focusing on their topic of interest. Life history theory illustrates that seemingly 

disparate findings, such as in different lifespans and contexts, can be integrated under a general 

framework that emphasizes the importance of developmental trade-offs that have consequences 

for later developmental stages. As study II has discussed, parenting and early environment a 

child experiences has lifelong implications for the life history strategies one pursues. When the 

child thus becomes an adult with children, their childhood history will orient the parenting their 

offspring receive – producing a “virtuous cycle” in slow life history strategists or a “vicious 

cycle” in fast life history strategists. This implies that different trade-offs (e.g., Brehm & Rahm, 

1997) will be present that may seem unrelated and disparate in the context of empirical research, 

but are actually important toward the study of individual differences in the social, mental, 

physical, behavioral, and motivational functioning of humans. 

Further, this set of manuscripts has important individual contributions. Study I was the 

first study to develop and test a child measure of unpredictability schema. Scholars prior have 

theorized that there exists a schematic worldview that orients individual behavior and 

development (e.g., Ellis et al., 2009; Hill, Jenkins, & Farmer, 2008; Ross & Hill, 2002) and have 

tested components of it (e.g., future discounting, agency, etc.), but have not explicitly sought to 

create a new measure to test in late elementary school children. Based on the creation of this 

measure, it is now possible to test whether there is a moderating role of the unpredictability 

schema on many dimensions of developmental psychology: relationship between ecological 

stress and adult physical health, relationship between parental effort received in childhood and 

adult reproductive effort (e.g., number  of children, number of pregnancies, etc.), the role of 
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unpredictability schema on health disparities in ethnic minorities and individuals in lower 

socioeconomic stratum.  

Study II provided important empirical research in the emerging area of cross-cultural life 

history and parenting in Latin America (see Frías-Armenta, Sotomayor-Peterson, Corral-

Verdugo, & Castell-Ruiz, 2004; Gaxiola Romero, Frías-Armenta, & Figueredo, 2011). While 

research in ethnic minority families is very important (Barnett, 2008), it is also important to 

study “minority” families in an ecology where they are the majority and where their socio-

cultural values have originated. By investigating parenting practices of Mexican families, we can 

investigate the implications contextual constraint (disproportionate access to resources, 

institutional barriers, and distance away from extended kin) have on parenting practices and, in 

turn life history strategies in individuals in the United States compared to Mexico. To note, while 

mean-levels predictors such as parental effort statistically differed between cultures (US, Costa 

Rica, & Mexico; Sotomayor-Peterson, et al., 2013), the influence of these causal factors upon the 

outcomes, such as life history strategy, remained statistically equivalent across cultures. This 

means that once a person has received a certain level of parental effort during childhood, the 

same life history speed (K) can be expected in early adulthood.  

Study III was the first to provide evidence for latent factors of antioxidant defenses and 

inflammation. Animal researchers interested in oxidative stress have discussed the importance of 

quantifying oxidative stress (Catoni, Peters, & Schaefer, 2008; Yeun & Kaysen, 2000). By 

utilizing confirmatory factor analysis, study III found indicators that the hypothetical model 

converged to provide measurable and quantifiable factors for future investigations in oxidative 

stress. Study III also had implications for research in human health. Because this manuscript was 

inspired by animal behaviorists using life history theory to generate hypotheses, the ideas 
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presented in the manuscript may provide health psychologists and epidemiologists with novel 

mechanisms to investigate in the etiology of physiological deterioration.  

Limitations 

 The three previous manuscripts made important empirical contributions to life history 

theory that provided new insight to the trade-offs present during different lifespan developmental 

stages. It is important, however, to acknowledge the limitations of the three manuscripts. While 

the three manuscripts posit developmental hypotheses, all three studies utilized cross-sectional 

samples. Using longitudinal data would be a more optimal design to infer that the effects present 

in the studies were the result of prior temporal events. For instance, study I investigated the 

contributions of maternal life history toward the development of the child unpredictability 

schema. A longitudinal study could be conducted at two time points (maternal variables at an 

early time point) and child unpredictability schema (measured a time point after the maternal 

variables).   

The three manuscripts all discussed the contributions genetics and environment have on 

the emergence of intra-individual differences in life history strategy, but did not adequately 

measure, control and disentangle both factors in the studies. Future research incorporating twin 

or sibling designs could be utilized in the examination of the life history hypotheses that were 

tested.   

General Conclusion 

Deep inside the maternity ward of the local hospital, two bundles of joy sleep snuggly in 

their cradles, unaware that their family members are observing them through the viewing glass. 

While both babies were born at the same time in the same hospital of the same city, both babies 

will experience two completely divergent paths in life. 
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Observing through the viewing glass is Juan’s mother, father and grandmother. His 

parents, both older professionals, had been previously in a long term relationship during college 

and married following graduation. After years of living together, the time was right to have a 

child. The days leading up to Juan’s birth, both mother and father prepared – last minute home 

nursery tweaks coupled, phone calls to grandma, and hurried cramming of cliffs notes versions 

of baby books – and excitedly anticipated his arrival.  

Conversely, in the waiting room, María’s family involved only an anxious woman, too 

young to be his grandmother. Months prior, María’s mother had to quit high school to support 

herself, her baby and her mother – the baby’s father nowhere to be found.  

Fast forward the story to where this dissertation began – childhood. Based on the results 

of studies I and II, we can take a guess how both children and their lives emerged. As a child, 

Juan grew up in household filled with unconditional love and attentive parents. Based on the 

behavior he saw between his parents, he learned to expect other people as trusting and caring 

individuals. While his extended family lived thirty minutes away, he also came to expect the 

same love and nurturance from his extended kin as he received from his parents.  

Meanwhile, across town, María is attempting to complete her reading exercises in a 

small, chaotic household inhabited by her grandmother, her young mother, and her mother’s new 

boyfriend. While she knows her mother cares and adores her, as any mother with a child does, 

she doesn’t seem to get her to pay attention long enough to get her guidance on her homework. 

More often than not, she feels as if she’s fighting her mother’s boyfriend for her time and 

attention. Gradually, María realizes that, not only are people undependable, she’ll have to rely on 

herself to get by. 
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By the time they get to late adulthood and “suffer the slings and arrows of outrageous 

fortune,” the varying vicissitudes of their circumstances had affected both children in vastly 

different ways. Juan, like her mother, waited until after college – Ph.D. program, no less – to 

settle down and begin a family. While he was older, his health was still exemplar and he would 

grow up to watch his own children raise their children. María, during her younger years, was in 

and out of relationships and, as a result, had many children by old boyfriends. Though both Juan 

and María were the same age, María’s twilight years were filled with substantial health 

problems, disease, and mental illness. 

While they individually add to the existing empirical research on human life history, the 

key insight from the conceptually convergent results provided by the three studies is that they 

collectively highlight the real struggles for existence and many blessings individuals experience 

and how such experiences can shape an individual for a lifetime. 
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