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ABSTRACT 
 

The National Longitudinal Study of Adolescent Health was used to test 

predictions from life history theory.  It was hypothesized that (1) in young adulthood an 

emerging life history strategy would exist as a common factor underlying many life 

history traits (e.g., health, relationship stability, and economic success), (2) both 

environmental harshness and unpredictability would account for unique variance in 

expression of adolescent and young adult life history strategies, and (3) adolescent life 

history traits would predict young adult life history strategy.  These predictions were 

supported.  The current findings suggest that the environmental parameters of harshness 

and unpredictability have concurrent effects on life history development in adolescence, 

as well as longitudinal effects into young adulthood.  In addition, life history traits appear 

to be stable across developmental time from adolescence into young adulthood.  
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INTRODUCTION AND LITERATURE REVIEW 

Theoretical Framework 

Life history theory is a mid-level evolutionary theory that describes the manner in 

which animals allocate material and energy resources toward survival and reproduction.  

Consequently, differences in resource allocation decisions lead to differences in life 

history strategy (Horn & Rubenstein, 1984; Roff, 2002; Stearns, 1992).  These 

differences in life history strategy could take the form of behavioral, physiological, 

developmental, and/or genetic differences.  Originally, life history theory was primarily 

used to describe between species differences in life history strategy.  Now, life history 

theory is regularly used to describe within species differences in life history strategy as 

well (Horn & Rubenstein, 1984).   

Life history strategy can be conceptualized as an individual difference variable 

(Horn & Rubenstein, 1984) that is important in predicting human behavior related to 

health, reproduction, and economic success (Belsky, Steinberg, & Draper, 1991; 

Chisholm, Quinlivan, Peterson, & Coall, 2005; Ellis, 2004; Figueredo, Vásquez, 

Brumbach, & Schneider, 2004, 2006; Figueredo, Vásquez, et al., 2006; Rowe, 2000).  

Life history strategy can be conceptualized as a cluster of behaviors that lie on a slow-fast 

continuum (Kaplan & Gangestad, 2005; Promislow & Harvey, 1990).  For example, a 

faster life history strategy in humans is characterized by short-term thinking, immediate 

gratification, and living for the now rather than planning for the future.  A slower life 

history strategy in humans is characterized by long-term planning, delay of gratification, 

and putting away resources now for use sometime in the future (Figueredo et at., 2006).  
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In humans, knowing the direction of one’s life history strategy as a child could predict at-

risk populations for teen pregnancy, delinquency, and poor overall health.  For that 

reason, it is important to understand the coordinated somatic, reproductive, and 

maturational behaviors that constitute life history strategies in humans. 

In particular, it is necessary to understand the key environmental parameters that 

influence human individual differences in life history strategies. According to 

contemporary life history theory, there are two primary environmental parameters that 

(indirectly) influence variation in life history strategy over evolutionary time: 1) the 

degree of mortality risk (harshness), and 2) the degree of environmental variability 

(unpredictability).  Specifically, high adult mortality risk and unpredictable 

environmental variation are both associated with faster life history strategies (Horn & 

Rubenstein, 1984; Promislow & Harvey, 1990; Roff, 2002; Stearns, 1992; Wilson, 1980).  

Recently, researchers have been interested in studying whether these same environmental 

parameters of harshness and unpredictability influence within species individual 

differences in life history strategy over developmental time (see Chisholm, 1988; Ellis, 

Figueredo, Brumbach, & Schlomer, 2006).   

This dissertation will examine whether environmental harshness (mortality risk) 

and environmental unpredictability (unpredictable variation in the home environment) 

predict individual differences in human life history strategy, on a slow-fast continuum, 

over developmental time.  The following sections will 1) describe classic life history 

theory, 2) describe environmental influences on life history strategy, 3) provide a 
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summary of recent literature on life history in animals and humans, 4) outline the current 

objectives of this dissertation, and 5) state the specific research predictions.     

Classic Life History Theory 

History and Development of Life History Theory 

Life history theory is a mid-level evolutionary theory that explains the 

coordinated allocation of bioenergetic and material resources to survival and reproduction 

(Charnov, 1993; Roff, 2002; Stearns, 1992). Historically, life history theory was 

developed to explain differences in life history strategy between species.   Variation in 

life history strategy was originally thought to be primarily attributable to density-

dependent selection (MacArthur & Wilson, 1967).  Density-dependent selection occurs 

when the prevailing selective pressures are a function of population density.  Thus, 

conditions of relatively low population density would favor a sufficiently high 

reproductive rate to rapidly fill the environment with one’s offspring and maximally 

exploit the abundant food supply without investment in competitive abilities not needed 

in a resource-rich environment.  This was originally referred to as “r-selection”, after the 

mathematical symbol (“r”) for the “biotic potential” or maximal reproductive rate of a 

species.  Conversely, conditions of relatively high population density would instead favor 

sufficiently high competitive ability to monopolize the limited resources in a saturated 

environment, and limit one’s reproductive rate to one that is sustainable under those 

constrained circumstances.  This was originally referred to as “K-selection”, after the 

mathematical symbol (“K”) for the “carrying capacity” of the environment, or the 
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maximal number of individuals of any given species that it can support (Horn & 

Rubenstein, 1984; Wilson, 1980).   

Pianka (1970) later introduced the added concept of environmental 

unpredictability, as opposed to stability, as a selective pressure for life history strategy, 

under the presumption that variability in the environment would intermittently depopulate 

local environments (by means of population crashes) and leave them once again open for 

recolonization by neighboring populations.  Pianka (1970) describes clusters of traits that 

describe r- versus K-selected species.  r-selected species were characterized by traits such 

as rapid development, early reproduction, smaller body size, and short lifespan whereas 

K-selected species were characterized by traits such as slower development, delayed 

reproduction, larger body size, and longer lifespan (Pianka, 1970; Wilson, 1980). 

 However, later theorists argued that density-dependence alone did not account for 

the variation in life history strategy observed between species (see Reznick, Bryant, & 

Bashey, 2002).  Often, it was difficult to measure density-dependence and some 

environments were actually density-independent.  “A density-independent effect alters 

birth, death, or migration rates, or all three, without having its impact influenced by the 

population density,” (Wilson, 1980, pp. 41)  Rather than focus on density-dependence 

effects, it was argued that a crucial aspect of the environment in determining life history 

strategy was variation in morality schedules, often due to predation pressure (Promislow 

& Harvey, 1990; Reznick, Butler, Rodd, & Ross, 1996; Reznick, Rodd, & Cardenas, 

1996; Reznick & Shaw, 1997).  The original r-K model did not take this parameter into 

account.  With the addition of predation as an environmental factor in either density-
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dependent or density-independent conditions led to the formation of demographic theory 

(Reznick, Bryant, & Bashey, 2002). Demographic theory focuses on age-structured 

populations, specifically attending to differential mortality rates across age groups 

(Stearns, 1992).  Demographic theory is often the predominate view used to study and 

understand variation in life history strategy between species (Hill & Kaplan, 1999; 

Reznick, Bryant, & Bashey, 2002; Stearns, 1992) 

Current life history theories incorporate features from both r-K and demographic 

theories. “A universal feature of all these models [r-K and demographic models] is that 

environmental effects operate through age- or stage-specific effects. Thus, density-

dependent regulation or stochastic effects interact with demographic selection, so that the 

predicted optimal life history is a function of both demographic selection and the way 

these additional environmental effects are manifested,” (Reznick, Bryant, & Bashey, 

2002, pp. 1515).   Rather than describe variation in life history strategy in terms of r- and 

K-selection, theorists now use the more general terms of slow and fast life history 

strategy.  Typically what was previously described as r-selection is now referred to as fast 

life history strategies and K-selection as slow life history strategies.  This is conducive to 

describing suites of coordinated life history traits without on having to know the density-

dependence of the environment.  For my purposes the terminology is less important than 

the observations of these coordinated life history traits that lie on a continuous dimension.  

In the present paper, I will refer to these strategies as slow and fast life history strategies.  

For a more detailed and thorough description of life history evolution see Stearns (1992), 

Roff (2002), Charnov (1993), and MacArthur and Wilson (1967). 
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Contemporary Life History Theory 

Life history traits.  In classical life history theory, the fundamental units of 

analysis are life history traits.  Life history traits are the specific maturational and 

reproductive characteristics an organism possesses that influences its survival and its 

reproduction.  Traditional measures of life history traits tend to include direct measures of 

fertility, mortality, and growth (Roff, 2002; Stearns, 1992).  There are several important 

life history traits including size at birth, growth pattern, age at maturity, size at maturity, 

number, size, and sex ratio of offspring, age- and size-specific reproductive investments, 

age- and size-specific mortality schedules, and length of life (Horn & Rubenstein, 1984; 

Roff, 2002; Stearns, 1992).   

Life history trade-offs.  Organisms have a finite amount of expendable energy.  

Consequently, organisms that survive and reproduce the best do so using life history 

trade-offs that optimally allocate their energy.    Because the organism has limited 

resources and energy to devote to survival and reproduction, effort put into one activity 

will typically come at the expense of another.  Life history theory explains adaptive 

trade-offs between various life history traits in response to the competing demands of 

survival and reproduction (Hill & Kaplan, 1999; Horn & Rubenstein, 1984; Roff, 2002; 

Stearns, 1992).   

There are several common trade-offs made by organisms.  At the broadest level, 

an organism makes a trade-off between somatic and reproductive effort.  Somatic effort 

refers to the energy expended toward the maintenance of an organism’s health and 

wellbeing; in other words, its survival.  Reproductive effort is the energy directed toward 
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producing and caring for offspring.  Specific life history traits are expressed in an 

organism via decisions that organism makes in differentially allocating its metabolic 

resources between survival and reproduction.  Organisms can “choose” to devote energy 

to growth, body maintenance, producing offspring, finding mates, investing in mates, and 

investing in offspring.  For example, longevity is a life history trait related to survival.  

Number of offspring, on the other hand, is a life history trait related to reproduction 

(Lancaster, 1994; Stearns, 1992).   

 Within this broad distinction between survival and reproduction, there are several 

more specific trade-offs.  One common trade-off is between current reproduction and 

survival.  An organism putting effort into its own survival will necessarily be putting less 

into current reproduction.  A second trade-off occurs between current reproduction and 

future reproduction.  Energy put into reproducing now will use energy or resources that 

cannot be used or saved for future reproduction.  A third trade-off is one between 

reproduction and growth.  Metabolically, an organism will need to choose between 

investing energy into the production of new organisms versus into its own growth.  A 

fourth trade-off is between number and quality of offspring.  Again, constraints on the 

organism lead it to either produce many offspring and invest a small amount in each or 

produce few offspring and invest a large amount in each (Ellis, et al., 2006; Kaplan & 

Gangestad, 2005; Low, 1998; Stearns, 1992).  Fifth, there is a trade-off between looking 

for and keeping romantic partners (mating effort) versus investing in offspring one has 

already produced (parental effort) (Kaplan & Gangestad, 2005).   
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Life history strategy.  The particular combination of trade-offs will lead to an 

overall life history strategy.  Using a successful strategy, therefore, maximizes one’s 

inclusive fitness, or the overall success of that individual in surviving and reproducing. 

Fitness can be defined as, “The expected contribution of an allele, genotype, or 

phenotype to future generations” (Stearns, 1992, p. 221). The challenge is for the 

organism to find the balance of energy to invest into both survival and reproduction so 

that at the end of an organism’s life, that organism will have maximized its fitness. The 

result is coordinated life history strategies based on resource allocation decisions.   

 It is argued that life history traits are correlated through optimized patterns of 

trade-offs that lead to the increased fitness of that organism (Hill & Kaplan, 1999).  What 

makes one pattern more advantageous than another is largely based on differences in 

ecology or the environment (Kaplan & Gangestad, 2005).  The particular combination of 

trade-offs made by an organism will lead to an overall life history strategy.  The specific 

trade-off choices of individuals lead to differences in major life outcomes.  A 

synchronized optimization of trade-offs is at the heart of what constitutes a coherent and 

coordinated life history strategy. 

Slow-fast continuum.  It is important to recognize that for a coherent life history 

strategy, the directionality (slow to fast) of these trade-offs need to be coordinated.  The 

combination of trade-offs in life history traits reflects the difference in a slow versus a 

fast life history strategy (Pianka, 1970; Promislow & Harvey, 1990).  The former trait in 

the following comparisons reflects the faster end of the life history continuum while the 

latter trait reflects the slower end of the life history continuum: (1) between current 
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reproduction and survival, (2) between current reproduction and future reproduction, (3) 

between reproduction and growth, (4) between reproduction and condition, and (4) 

between number and the quality of offspring (Stearns, 1992). This integrated suite of life 

history traits lies on a continuum that can be described as slow to fast.  “For example, 

mammalian species on the fast end exhibit short gestation times, early reproduction, 

small body size, large litters, and high mortality rates, whereas species on the slow end 

have the opposite features,” (Kaplan & Gangestad, 2005, p. 73).   

Therefore, in addition to the trade-offs made at the level of specific life history 

traits, there are correlated behavioral phenotypes as a result of the trade-offs that can be 

conceptualized along on a continuum from a slow strategy to a fast strategy (Hill & 

Kaplan, 1999).  For example, a coordinated slow strategy would be characterized by life 

history traits such as delayed maturity, fewer offspring, high quality offspring, more 

parental investment per offspring, and longer lifespan (Stearns, 1992).  To extend this, a 

coordinated slow strategy would be characterized by behaviors that reflect long term 

planning (i.e. contraception, skill development), parental investment, and social 

investment in kin and non-kin (Hill and Kaplan, 1999).  It becomes apparent then, that if 

one added a life history trait such as short lifespan to the above description, the strategy 

described would no longer be a coherent strategy.  All of the energy invested into the 

future that is characteristic of a slower strategy would be was wasted if the expected 

lifespan of the organism was shortened, thus resulting in a strategy that would not

optimize the organism’s inclusive fitness.   

Environmental Influences on Life History Strategy 
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Many of the constraints an organism faces are those imposed by their ecology.  

Specifically, food supply and mortality hazards will greatly influence how beneficial a 

particular life history strategy may be (Kaplan & Gangestad, 2005).  Two primary 

environmental parameters influence life history strategies: (1) the degree of harshness 

(mortality risk), and (2) the degree of predictability (stochastic variability) of the 

environment.  While this broad level of conceptualization remains consistent across life 

history researchers (Ellis, et al., 2006; Roff, 2002; Stearns, 1992;), this distinction has not 

been adequately addressed in the human life history literature (see Ellis et al., 2006).  

Both evidence and theory indicate that unpredictability and harshness are two dimensions 

and should be measured separately (Ellis et al., 2006; Stearns, 1992; Roff, 2002;).   

Harshness of environment describes the general physical strain on the organism 

that drains physiological and/or external resources.  Harshness increases an organism’s 

morbidity and mortality and can be created by variables such as resource scarcity, 

pathogen prevalence, climate extremes, and predator threat.  The core indicators of 

harshness are due to absolute levels of morbidity and mortality.  Environmental 

unpredictability illustrates the extent to which there is unpredictable variability in the 

outcome of adaptive behaviors (Winterhalder & Leslie, 2002).  In unpredictable 

environments, the success of alternative strategies is largely random.  Unpredictable 

environments are characterized by stochasticity (unpredictable variation) in 

environmental risks; such risks are inconsistent over time and space and are thus largely 

unavoidable in unpredictable contexts. 
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Harshness and unpredictability are parameters that influence mortality schedules 

(when an organism is likely to die and how predictable that likelihood is), which is in 

turn associated with a combination of coordinated life history traits (Stearns, 1992).  

When the relative mortality risk for infants is higher than for adults, this is often 

associated with: long lifespan, delayed maturity, and few offspring (Reznick, et al., 1996; 

Stearns, 1992).   In this scenario, it is beneficial to lead a life history strategy where there 

is a lot of investment in offspring in terms of growth and resources.  This is important to 

ensure that the offspring will survive until adulthood.  In this context, it would also pay to 

delay sexual maturity and reproduce when an organism is older so it has time to acquire 

the necessary resources and skills to successfully produce an offspring that will survive 

into adulthood.   

On the other hand, high adult mortality (whether or not there is high infant 

mortality) or variable adult mortality is often associated with: early reproduction, high 

fecundity, and shorter lifespan (Reznick, et al., 1996; Roff, 2002).  In this scenario, it is 

beneficial to mature quickly and reproduce early.  Also, the more offspring an organism 

produces, the better the chance that some will survive into adulthood long enough to 

reproduce. 

The environmental effects of unpredictability and harshness can occur at two 

levels.  First, there are direct effects of harshness and unpredictability on organisms 

during developmental time.  The specific cues received by an organism will directly 

influence the maturational direction of its life history strategy (Chisholm, 1988).  Second, 

there are indirect effects of harshness and unpredictability on organisms over 
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evolutionary time due to natural selection.   Over many generations, certain genotypes 

will be selected for in the population based on the environmental pressures of harshness 

and unpredictability (Stearns, 1992).  The research presented here generally describes the 

effects of the environment as having a direct effect on organisms’ life history strategies 

over developmental time; however, the evidence presented is not able to make this 

attribution exclusively of genetic effects.   

Harshness 

Harshness of environment describes the general stress on an organism that 

increases its chances of mortality, specifically: resource scarcity, pathogen prevalence, 

climate extremes, and predator threat.  Food scarcity is a characteristic of a harsh 

environment and occurs when organisms either have very little food available or have to 

travel very long distances to acquire the food.  More directly, food scarcity occurs when 

obtaining food is costly relative to the benefit of a given food source (Hill and Kaplan, 

1999; Stearns, 1992).  Pathogenic parasites are another major component of the 

environment that contributes to its harshness.  Pathogens can shorten the lifespan and 

have been a present problem for almost all of animal evolution.  Another factor that could 

contribute to the harshness of the environment is temperature.  Extreme cold and extreme 

heat are both harsh conditions that influence organisms’ survival.  Predation is a primary 

factor in schedules of mortality influencing the likelihood of when an organism is likely 

to die.  Often predators will hunt a specific age group within a species (Stearns, 1992; 

Wilson, 1980). 
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 Another issue entirely is whether or not these harsh ecologies are consistent over 

an animal’s lifespan.  Harsh conditions can inflict mortality schedules that are stable 

across the lifespan, are specific to infants, or primarily effect adults.  The point in the 

lifespan at which an organism experiences the greatest threat of mortality will be an 

important factor in determining the direction of its life history strategy (Promislow & 

Harvey, 1990; Roff, 2002). 

In general, the biological literature suggests that when environments are not harsh 

(low risk of mortality across the lifespan) or if infants experience greater mortality risk 

relative to adults, then organisms will tend to employ slower strategies.  In these 

environments, it is advantageous for organisms to invest a lot of resources in few 

offspring leading to larger offspring and smaller litter size.  Investing early pays off since 

getting infants to adulthood is the largest hurdle to overcome.  However, when harshness 

leads to increased mortality in adults or high mortality risk across the lifespan, then 

organisms tend to employ faster strategies.  Since adults are at high risk of mortality, it 

would pay off for organisms to mature and reproduce early.  The earlier an organism 

reproduces, the greater the chance of successfully contributing offspring into the next 

generation.  If an organism waited too long, it would risk the chance of mortality prior to 

having successfully reproduced (Stearns, 1992). 

In summary, when an environment is predictably not harsh (low risk of mortality 

across the lifespan) or if infants experience greater mortality risk relative to adults the 

following types of life history traits are observed: long life span, larger animal, delayed 
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maturity, reduced fecundity, and fewer offspring.  In other words, organisms tend to have 

a slower strategy (Stearns, 1992). 

In birds, it has been shown that predictably poor habitat quality (i.e. increased risk 

of juvenile mortality) is associated with small clutch sizes (Stearns, 1992).  One example 

of the life history consequences when an environment is harsh due to food scarcity is 

with tubernose birds, specifically, the wandering albatross.  These birds live in a harsh 

environment that particularly affects increased risk of juvenile mortality.  For an adult, a 

single foraging trip takes the animal approximately 33 days and can be as long as 15,000 

km.  During the foraging trip a mother takes, the young must go up to a month without 

food.  Given this extreme degree of harshness there are several life history traits that exist 

in order to cope with this environment.  Characteristics include this being the largest 

species in the order, clutch size is restricted to one, an individuals lifespan ranges from 

about 50-60 years, and the total number of laid eggs in female’s life is between 20-25 

(Stearns, 1992).   

Other examples of variation in life history traits due to food scarcity can be seen 

in birds of prey.  They lay more eggs when there is an abundance of food (prey).  Some 

fish have been shown to reduce their fecundity in response to food shortage and high 

population density.  In fruit flies, when there is an abundance of food, higher temperature, 

and low population density, then more eggs are laid (Stearns, 1992). 

Having reduced fecundity or fewer offspring has been associated with many 

characteristics of a harsh environment that are particularly affecting juvenile mortality.  

Such characteristics include when organisms have a difficult time consuming food and 
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foraging, when there is a high population density in addition to low food supply, when 

the overall quality of the habitat is poor, and when there is predation on juveniles 

(Stearns, 1992).   

Humans, when compared to other animals, have a high rate of infant survival.  

However, in hunting-and-gathering societies, on average, less than half of the children 

survive until reproductive age (Kaplan & Lancaster, 2003).  Historically, humans as a 

species likely experienced higher infant mortality relative to adult mortality.  Most 

industrialized nations have experienced a sharp decline in infant mortality only recently 

(Wegman, 1996); however, even now much of the underdeveloped world still has 

relatively high infant morality (United Nations Statistics Division, 2006).  It is, therefore, 

reasonable to predict that life history strategies associated with higher juvenile (relative to 

adult) mortality will be generally consistent across humans.  Indeed, it has been found 

that humans are generally slow strategists, the strategy typically associated with higher 

juvenile mortality.    Higher adult mortality, on the other hand, probably varied across 

time and across human cultures.  Consequently, I predict to see the greatest phenotypic 

plasticity in human life history strategy in response to variation in probability of adult 

mortality.  Humans should be sensitive to environmental cues indicating the likelihood of 

young adult mortality.  Since higher adult morality is associated with a faster life history 

strategy, those who perceive high adult mortality should shift toward a faster life history 

strategy. Those who do not perceive high adult mortality should pursue a slower life 

history strategy. 
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Because the current study was conducted in the United States, I assumed that the 

subjects in the sample had adequate levels of health and nutrition to support growth and 

reproduction; therefore, I focused the measure of environmental harshness on exposure to 

external mortality cues (of which there is great variation). The environmental harshness 

variable was operationalized as exposure to violence in adolescence that could potentially 

cause mortality.  For example, questions for the harshness index included how often you 

had seen someone get shot within the last year. I hypothesized that individuals who 

experienced greater risk of mortality in adolescence would develop faster life history 

strategies in adolescence and early adulthood (Figure 1). 

Unpredictability 

Unpredictability of environments affects the degree to which there is 

unpredictable variability in the outcomes of adaptively significant behavior (see 

Winterhalder & Leslie, 2002).  Specifically, unpredictability of the environment occurs 

when the environmental conditions (e.g., good versus bad) are inconsistent with regard to 

time and space (e.g., foraging patches).  Extrinsic mortality risk is when one cannot 

predict the risk of mortality.  If an environment is unpredictable and extrinsic mortality is 

high, then it does not pay for an organism to invest in the uncertain future, since that 

future may or may not come (Ellis et al., 2006). One life history feature associated with 

variable environments is increasing the phenotypic (and presumably genotypic) 

variability in offspring.  When an environment is unpredictable, the most commonly 

associated life history trait is an increase in the number offspring (Stearns, 1992) and an 

increase in the diversity of the offspring (often called “spreading the risk” or “bet-
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hedging”) (Roff, 2002).  These traits are characteristic of a faster strategy.  It is 

impossible to predict which phenotype will be best suited for any given generation when 

it is not certain what the environment will be like.  By producing many offspring with 

diverse genotypes/phenotypes, the chances increase that one of those phenotypes will be 

suited to the given environment. 

In temporally variable environments, environments that vary across time, it is 

advantageous to have genetic diversity in offspring (Roff, 2002).  When the optimal 

brood size is unpredictable and therefore variable, the result is often an overproduction of 

zygotes.  There is evidence that there is a trade-off between clutch size and survival when 

environments are variable across time.  For example, if there is unpredictable variation in 

food availability from one year to the next.  This evidence comes from the Great Tit 

research.  The optimal clutch size will be based on the temporal variation of food 

availability and it is the frequency of “good” to “bad” years that is the important 

environmental variation (Roff, 2002).  In the studies done on several species of birds, it 

appears that the optimal clutch size is in part characterized by bet-hedging (Roff, 2002). 

High environmental variation in resources results in large clutch sizes.  

Conversely, low environmental variation in resources results in small clutch sizes 

(Stearns, 1992).  I hypothesized, therefore, that children growing up under unpredictable 

conditions would bias development toward faster life history strategies in adolescence 

and early adulthood (Figure 1).  Unpredictable environments were operationalized in the 

present study as frequent changes or ongoing inconsistency in important dimensions of 

childhood environments.  Thus, the current measure of environmental unpredictability 
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indexed frequency of moves while growing up, consistency of investment received from 

parents, and whether the child was ever placed in a living situation outside the family 

(e.g., a homeless shelter).   

Mortality Schedules  

Schedules of mortality involve elements of both environmental harshness and 

unpredictability, specifically as related to age-specific mortality.  The following are 

generalizations about life history traits associated with mortality.  Low adult mortality is 

associated with a slow life history strategy characterized by the following life history 

traits: long lifespan, delayed maturity, and few offspring (Stearns, 1992).  High infant 

mortality is also associated with a slower life history strategy characterized by the 

following life history traits: delayed maturity, reduced reproductive effort, few offspring, 

altricial young, long life, and many reproductions (Roff, 2002; Stearns, 1992).   

On the other hand, high adult mortality is associated with a faster life history strategy 

characterized by the following life history traits: early reproduction, high fecundity, and 

shorter lifespan (Roff, 2002).  Unpredictable adult mortality is also associated with a 

faster life history strategy characterized by the following life history traits: early 

reproduction, high fecundity, and shorter lifespan (Roff, 2002).   

Nonhuman Animal Literature and Life History Theory 

There has been a great deal of work done on the life history strategy of a variety 

of nonhuman animal species, but rarely in any great degree of depth for a single species.  

For the last several decades, however, there has been a substantial amount of progress in 

the study of Trinidadian guppy (Poecilia reticulate) life history strategies.  This work has 
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primarily been led by Reznick and his colleagues.  Because of the extensive amount of 

field and lab research conducted on this species, many important conclusions about the 

dynamics of life history strategies can be drawn.  The following paragraphs will address 

key elements of life history theory and will use the guppy as an illustrative example. I 

will first discuss the life history of the guppy in terms of genetic evolution followed by a 

discussion of the behavioral development of guppy life history over its lifespan.  Finally I 

will present evidence, using the guppy as an example, to support predictions made by 

theories based on demography and/or density-dependence. 

Environmental Harshness (Mortality Risk) and the Evolution of Life History  

The following addresses the definition of high versus low mortality environment 

that is specific to the following discussion of the guppy life history.  According to the 

age/size specific mortality hypothesis, high predation environments are characterized by 

age-specific mortality where there are higher adult mortality rates relative to juveniles 

(i.e. infants).  On the other hand, low predation environments are characterized by age-

specific mortality where there is higher juvenile (i.e. infant) mortality relative to adults.  

Previous research has supported these predictions in laboratory experiments by 

examining the stomach content of predators caught in the wild.  However, predation in 

the Trinidad guppy populations did not fit this specific pattern of age-specific mortality.  

They found that in high predation environments there was increased mortality across all 

age groups and not just increased mortality in adults (Reznick, et al., 1996).  Therefore, in 

the following discussion of high-predation versus low-predation environments in 
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Trinidad guppy populations, it will be assumed that there is equal predation pressure 

across age groups unless otherwise noted.   

In early research on guppies, guppies from wild populations in six sites in 

Trinidad were collected.  Some guppies were from high-predation sites (locations with 

Crenicichla predators) while others were captured from low-predation sites (locations 

with Rivulus predators).   The guppies’ life histories were determined in part by 

examining dissected specimens.  The authors were able to draw several conclusions about 

the life histories associated with low- versus high-predation sites.  The following are life 

history characteristics of guppies from high-predation sites (when compared to low-

predation sites): early maturation, maturation at a smaller size, more offspring per litter, 

and smaller offspring per litter.  This was found to be true in distinct sites that were 

characterized by low versus high predation, indicating that it is the amount of predation 

and not the specific predator that appears to be influencing life history evolution 

(Reznick, Rodd, & Cardenas, 1996).    

Subsequently, guppies from wild populations from environments characterized by 

either high predation (e.g., higher mortality rates) or low predation (e.g., lower mortality 

rates) were placed in a laboratory and both types of guppies were reared in the laboratory 

under identical conditions.  The following are some of the life history traits found to be 

associated with guppies from high-predation sites and indicative of increased 

reproductive effort:  earlier age at maturity, smaller size at maturity, greater number of 

offspring in each litter, smaller offspring in each litter, and more frequent litters.  To test 

whether these traits are based on differences in genetics, the authors experimentally 
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moved wild guppies from their natural high-predation environment and placed them in a 

low-predation environment.  When the transplanted guppies were evaluated after 11 

years, it was found that their life histories shifted in the predicted direction; they shifted 

to life histories associated with a low predation population.  The transplanted guppies 

originally from high-predation environments were now exhibiting life history traits 

consistent with a low-predation environment such as later age at maturity, larger size at 

maturity, fewer offspring in each litter, and larger offspring in each litter (Reznick & 

Shaw, 1997).    

Environmental Harshness (Mortality Risk) and the Development of Life History 

Other experiments using the Trinidadian guppy have shown that variation in life 

history strategy is sometimes due to phenotypic plasticity rather than genetic differences.  

For example, in an experiment, laboratory reared guppies were exposed to predation 

cues.  The researchers were able to demonstrate female reproductive plasticity in 

response to those cues.  Females exposed to the predation cues increased their 

reproductive effort for example, by increasing the size of their litters.  However, the next 

generation, which was not exposed to predation cues, no longer showed the effect of 

increased reproductive effort (Dzikowski, Hulata, Harpaz, & Karplus, 2004).  

In another study on the Trinidadian guppy, individuals were captured from wild 

populations where different groups of guppies had been exposed to different types of 

predation.  The guppies were captured and then brought back to the laboratory to test 

predictions relating to life history theory and developmental phenotypic plasticity. To test 

developmental plasticity in growth and reproduction, full sibling female guppies from 
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these two original wild populations were subjected to different levels of food availability: 

high or low.  One sibling was exposed to the high-food condition and the other to the 

low-food condition.  Guppies that came originally from high-resource populations 

responded differentially to high-food and low-food conditions in the laboratory, as 

predicted by life history theory.  Guppies that came originally form low-resource 

populations, however, did not.  These results indicated that in environments that are 

persistently low in resources, selection has favored mothers to have lower plasticity and 

thus to have a more consistent level of high investment in each offspring (Bashey, 2006).   

Evidence in Support of Demography Theory 

Demography theory suggests that variation in life history strategies can be 

explained primarily by differences in mortality schedules.  The following is evidence in 

support this view.  It has been found, through experimental manipulation of natural 

populations of Trinidadian guppies, that high rates of mortality lead to life histories 

characterized by earlier maturity, maturity at a smaller size, earlier first reproduction, 

larger litters, and more frequent litters (Reznick & Ghalambor, 2005b). More specifically, 

it has been noted that two types of predators (Rivulus versus Crenicichl) co-occur with 

natural populations of guppies and have been found to be associated with variation in 

demography between the two groups of guppies.  Guppy populations that co-occurred 

with the smaller predator (compared to the large predator group) were more likely to have 

larger, mature guppies than smaller, immature guppies (Rodd & Reznick, 1997).    

In another experiment, second generation laboratory-born guppies that were from 

either high- or low-predation environments were compared.  They found that earlier age 
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of maturity and longer lifespan were associated with guppies from environments with 

high extrinsic mortality (i.e. high predation rates).  When compared to the low-predation 

group, the high-predation group had longer lifespan due to an increased reproductive 

lifespan.  Each group was similar in the lifespan from birth to age at first reproduction 

and from age at last reproduction to death (Reznick, Bryant, & Holmes, 2006).  

In a different experiment, experimentally reared Trinidadian guppies had parents 

from either a low-predation (Rivulus-predation) population or a high-predation 

(Crenicichla-predation) population.  The authors experimentally manipulated the rearing 

environment so that one condition had Rivulus-predation demography and one condition 

had Crenicichla-predation demography.  Demography was based on sex ratios, densities, 

and age structures.  In addition, conditions had wild-caught residents from either the 

Rivulus-predation population or from the Crenicichla-predation population.   The authors 

found that both the resident population and the demography influenced variation in life 

history.  The authors conclude that the social environment based on differences in 

demography has an important role in understanding differences in life history between 

natural populations that were preyed upon respectively by Rivulus and Crenicichla 

predators (Rodd, Reznick, & Sokolowski, 1997).   

Evidence in Support of both Density-dependence and Demography Theories 

 Recently there has been an attempt to integrate findings that support both density-

dependent and demographic explanations for variation in life history strategy.  In one 

example, it was found that both predation and resource availability influenced differences 

in life history in guppies.  In this study, the high-predation environments were also the 



34 

more resource-rich environments.  They found that both factors (predation and resources) 

contributed to guppy life histories characterized by higher reproductive effort and faster 

growth (Reznick, Butler, & Rodd, 2001).  In another study, estimates of growth and 

fitness were lower in Trinidadian guppy populations that experienced high predation 

versus low predation.  However, when density regulation was taken into account for low 

predation populations (density regulation does not seem to have much effect in high 

predation populations) the discrepancy in fitness estimates was diminished.  The authors 

suggest that population density, in addition to predation, plays an important role in the 

life histories of guppies in low-predation environments (Bronikowski, Clark, Rodd, & 

Reznick, 2002). 

There is also evidence that supports the idea that some life history traits may be 

more influenced by density-dependent forces than by mortality schedules.  It was 

predicted that slow and rapid growth will be caused by different environmental pressures.  

Low resource availability should lead to slow growth and mortality risk should lead to 

rapid growth.  Through many experimental manipulations using second generation 

laboratory-born guppies, the authors conclude, contrary to their original predictions, that 

resource availability appears to be the driving force that influences growth rate, and not 

mortality risk (i.e. rates of predation) (Arendt & Reznick, 2005).   

Importance of a Multi-method Approach to the Study of Life History 

The following is an example that illustrates the need for both laboratory-based 

and field-based research on life history strategies.  Reznick and Ghalambor (2005a) argue 

that it is critical that in addition to laboratory experiments, one needs to do field 
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experiments and combing both lab and field in experiments.  They use senescence as an 

example to illustrate this need.  They report that in laboratory experiments, delayed 

senescence is associated with guppies from high-predation environments, however, the 

opposite association if found in the field. The authors suggest that trade-offs made in the 

wild may not be made in the laboratory.  For example, it is possible that in high-predation 

environments in the wild is there is a trade-off to invest less in the immune system.  

However, such a trade-off is not necessary in the lab since it is relatively free of 

pathogens (Reznick & Ghalambor, 2005a). 

Human Literature and Life History Theory 

Life history theory predicts that people who have a slower strategy will have 

fewer offspring, will invest more time and energy into those offspring, will be more 

committed to long-term relationships, will think more in terms of long-term benefits 

rather than short-term gain, will plan more for their offspring’s future (e.g., by amassing 

more resources or providing avenues to enhance their children’s social status), and will 

adhere to the social norms of modern industrialized societies more closely than those who 

employ a faster strategy (Health and Hadley, 1998).   Therefore, value systems and 

personality traits are likely to be manifestations of these strategies.  Life history traits in 

modern human populations often require use of indirect measures of life history traits.  

For example, since it is difficult to study mortality patterns within one generation, a 

measure of health can indirectly measure likelihood of one’s mortality.  Another example 

is using measures of sexual behaviors as an indicator of sexual maturity (Hill & Kaplan, 

1999). 
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Relationship between Environment and Life History Strategy in Humans  

Although individuals may be biologically biased to pursue a life history strategy 

on one end of the continuum or the other, it is likely that both developmental processes 

and culturally relevant environmental circumstances also play a role in the development 

of a life history strategy (Heath & Hadley, 1998).  That is, both genetic trajectories and 

phenotypic plasticity will be important in determining an overall life history strategy.  

Although humans as a species are slow life history strategists, humans have the ability to 

adjust their life history strategies in response to environmental conditions during 

development (Chisholm, 1988).  Recent evidence has suggested that there is substantial 

within-species variation along the slow-fast life history strategy continuum and that there 

is a tremendous amount of variability within humans (Figueredo, Vasquez, et al., 2005; 

Figueredo et al, 2006; Hill & Kaplan, 1999).  

Chisholm et al. (2005) offers a definition of life history theory that captures the 

essence of a developmental perspective, “Life history theory is developmental 

evolutionary ecology: the study of organism x environment interactions throughout and 

across life cycles from an evolutionary perspective,” (Chisholm, et al., 2005, p. 234).  

Although much of the life history literature is based on animal models, the present paper 

will primarily focus on within-species differences in humans, 

If the foregoing assumptions are met, then life history strategy should 1) be 

shaped by early environment and 2) be fairly stable across developmental time.  Variation 

in life history strategy within species is likely a function of developmental plasticity in 

which organisms use cues in their early ecology to direct their life history strategy later in 
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life (Chisholm, 1999).  Organisms can evolve to use the presence of reliable cues in the 

environment to direct their development.  They do this in order to adapt to predictable 

patterns of environmental variability (West-Eberhard, 2003).  It follows then, that the 

environmental parameters that guide development of life history strategy in 

developmental time should be the same as those that guide natural selection in 

evolutionary time (Ellis et al., 2006). 

In the human literature, researchers have related aspects of the environment to 

associated human life history traits.  Belsky, Steinberg, and Draper (1991) suggest that 

father-absent environments are associated with life history traits such as increased 

promiscuity in girls and increased masculinity in males.  Ellis (2004) and Ellis et al 

(2003) suggest that father absence, as well as generally stressful home environments, will 

influence timing of age of menarche in girls. Chisholm et al. (2005) found that 

environmental uncertainty in childhood was associated with a faster life history strategy 

in young adults.  For example, they found that when women reported having a more 

troubled childhood they tended to reach menarche earlier, have their first child earlier, 

and expect to live shorter lives. Hill and Kaplan’s (1999), working primarily with non-

industrialized populations, found food scarcity in these environments influences the 

timing of sexual maturation.  

Common Life History Factor in Humans  

Empirical work has been done to establish whether or not a multivariate construct 

measuring individual difference in life history strategy exists in humans (Figueredo et al., 

2006).  A nationally representative database, the National Survey of Midlife 
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Development in the United States (MIDUS) survey, was used for analyses (Brim et al., 

2000).  Figueredo et al. (2006) used the MIDUS data (Brim et al., 2000) to construct a 

higher-order life history factor.  Scales were constructed based on dimensions 

theoretically related to life history strategy.  The principles that were used to construct the 

life history common factor were guided by three levels of organization: personal, 

familial, and social.  The personal dimension measured attributes including the way in 

which individuals used past knowledge to help plan for the future, how self reliant one 

was, and in general how introspective one was about their own actions.  The familial 

dimension measured the warmth of one’s relationship with their spouse, children, and 

other kin.  In addition, the amount of support one received from their kin was measured.  

The societal dimension was measured by how much help one gave and received from 

friends.  The importance of one’s community to them and their investment in their 

community was also measured.  Factor analysis of scales based on these general 

dimensions a single common factor (denoted as the “K-Factor”, representing the 

dimension ranging from fast to slow life history strategies), found to explain 70% of the 

reliable variance among the scales.  In addition to the personal, familial, and social 

dimensions, a health factor was constructed based on measures of subjective well-being, 

negative affect, positive affect, general health, and medical symptoms.  A higher-order 

factor that included the “K-Factor” and the general health factor (in addition to a 

personality factor) were constructed.  The higher-order factor loaded .80 on the “K-

Factor” and .50 on the health factor (Figueredo et al., 2006).   
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Other work has also supported the hypothesis that there is a common underlying 

life history factor that is the behavioral expression of a life history strategy (Figueredo, 

Sefcek, Vásquez, Brumbach, King, & Jacobs, 2005; Figueredo, Vásquez, Brumbach, 

Sefcek, Kirsner, & Jacobs, 2005; Figueredo, et al., 2004).  In addition, a large body of 

research has demonstrated that these individual differences in life history strategy exist 

across multiple populations.  Cross culturally, individual differences in life history 

strategy have been shown in Mexico and the US (Figueredo, Vásquez, et al., 2006).  It 

has also been demonstrated across age groups in both young adults (Figueredo, Vasquez, 

et al., 2005) and middle-aged adults (Figueredo, et al., 2006).   

Theoretically, these behavioral profiles describing slow to fast life history strategy 

and the associated life outcomes, should form a coherent and coordinated set of 

behaviors.  Empirically, the behavioral profiles and outcome variables are correlated.  

Understanding and fully exploring individual differences in life history strategy, and the 

causes of those differences, will be critical in predicting important life outcome variables 

related to health and quality of life.  Unfortunately, the research described above has not 

yielded a complete picture of life history strategy in humans.  First, since this work is 

based on cross-sectional data rather than longitudinal data, it has not tested models that 

address the stability of life history across the lifespan.   Second, this work has been 

descriptive in nature and has not attempted to test models of causality.  Consequently, 

these behavioral and biological descriptions of life history have only been loosely 

connected in terms of the ecological causal factors that are expected to affect life history 

strategy.   
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Objectives of Current Study 

The sample used in the current study was the National Longitudinal Study of 

Adolescent Health (Add Health) and consisted of a nationally representative sample of 

adolescents and young adults across the United States (Udry, 2003).  Data were collected 

longitudinally starting when subjects were adolescents in junior high or high school and 

again when they were in their early- to mid-twenties.  Most of the detailed life history 

literature describes of research using animal models where the life history traits described 

earlier can be directly measured, more or less.  However, human populations are more 

problematic.  Traits are more difficult to measure for many reasons including ethical 

constraints and human generational lifespan.  Therefore, this discussion of life history 

traits in a modern human population will necessarily be dealing with indirect measures. 

Measuring Behavioral Phenotypes   

So far, life history traits have been described as specific characteristics directly 

relating to survival and reproduction: how many offspring, quality of offspring, expected 

life span, amount of metabolic energy devoted to immune function, growth, and overall 

health.  In humans, because of our long lifespan and methodological limitations, 

measuring these traits directly is not as feasible as one might hope.  However, in humans 

one can measure behavioral phenotypes (Hill and Kaplan, 1999).  For example, if one 

wanted to measure longevity, while direct data on rates of mortality are often unavailable, 

measures of health which indicate longevity are usually available.  Sexual maturity 

provides another example.  Although age of menarche is often used as a measure of 

sexual maturity in the psychological literature (Belsky, Steinberg, & Draper, 1991; Ellis, 
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2004; Ellis et al., 2003), in the anthropological literature, sexual maturity is more often 

defined at age of first birth (Hill and Kaplan, 1999).  In a modern human population age 

of menarche or age at first birth may or may not be available or reasonable measures.  

However, sexual behavior (risky sex, number of partners, contraception use, etc) in 

general is likely to be accessible information and is both indicative of sexual maturity and 

correlated with age of menarche and pregnancy (Hill and Kaplan, 1999). 

 In the current research, I have used direct measures of life history traits when 

possible.  For example, the number of offspring that subjects had was available.  

However, in other instances, I measured behavioral phenotypes indicative of life history 

traits.  For example, health was used as a proxy for longevity, romantic relationship 

variables as a proxy for investment in long-term pair bonding (and consequently, higher 

investment in offspring), and sexual relationship variables as a proxy for both sexual 

maturity and measuring behaviors leading to differences in number of 

offspring/fecundity.    

Measuring Environmental Parameters 

An environmental variable was created to assess predictability of the 

environment.  This variable included information on how often the individual changed 

residence while growing up, how consistent the parents were in their investment of time 

and resources in their children, and whether the child was ever placed in a living situation 

outside the family (i.e. homeless shelter).  Another environmental variable was created to 

assess harshness.  In the United States, the prevalence of child starvation is so rare that I 

did not assess harshness as a function of resource scarcity (although this would be 
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relevant in other cultures).  Rather, the harshness variable is related to the modern human 

equivalent of predation: that is, people can impose mortality risks on conspecifics.  

Threat of mortality induced by another human has probably been a relevant and persistent 

dimension of harshness through out human evolutionary history.  This variable measured 

how often one was exposed to violence that could potentially lead to an increased 

mortality risk.  For example, questions for the harshness variable included how often one 

had seen someone get shot within the last year.  

 In the current study, both environmental harshness and unpredictability are being 

measured at adolescence.  However, human adolescence is considered adulthood 

according to the biological literature, where the major dichotomy made is between infants 

and adults.  The current research is thus measuring harshness where there is increased 

mortality risk in adolescence, therefore, very early biological adulthood. 

Research Predictions 

It is hypothesized that both the measure of environmental unpredictability and 

harshness will predict life history variables in adolescence and will also have a direct 

effect on life history strategy in young adulthood.  It is also predicted that there will be an 

indirect effect of environmental unpredictability and harshness through adolescent life 

history variables on young adult life history variables.  The detailed predictions and 

predictions are presented at the end of the introduction. 

Organisms pursue strategies that help allocate energy toward the different survival 

and reproductive activities (Horn & Rubenstein, 1984; Roff, 2002; Stearns 1992). 

Ecology is a major variable determining the optimal allocation of energy (Kaplan & 
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Gangestad, 1995).  In predictable environments, long-term planning pays off because it is 

likely that the organism will survive into late adulthood, therefore, leading to specific 

patterns of resource allocation that will optimize the organism’s fitness. This includes 

putting more energy into growth, investment in offspring, and bodily maintenance. The 

opposite is true if the ecology makes it likely that the organism will not live until late 

adulthood.  These organisms better maximize their fitness through resource allocation 

that produces many offspring, less investment in each offspring, quicker maturation, and 

reproduction at an earlier age.   

Overview of Developmental Model of Life History 

The two parameters of environment during adolescence, harshness and 

unpredictability, should influence life history traits/strategies both during adolescence 

and during young adulthood.  I will use the concept of predation, rather than food stress, 

to measure harshness.  Harshness will be measured as mortality risk by conspecifics 

during adolescence.  Here adolescents can be considered adults according to the animal 

literature.  Greater harshness (or greater mortality risk) in adolescence should lead to an 

overall faster strategy in both adolescence and young adulthood.  In addition, 

unpredictable conditions in adolescence should lead to an overall faster strategy in both 

adolescence and young adulthood.  Environmental unpredictability will be measured by 

the stability of one’s home environment.  Although harshness and unpredictability do not 

operate in isolation, the present study could not test for an interaction using factor 

analytic techniques.  See Figure 1 for a graphical representation of these predicted 

relationships.   



44 

Predictions 

Prediction 1. Unpredictability of the environment in adolescence should have a 

negative association with adolescent health and sexual restrictedness.  Both health and 

sexual restrictedness represent the slower end of life history strategy.  However, 

environmental unpredictability in adolescence should also have positive association with 

social deviance because social deviance is predicted to be associated with the faster end 

of life history strategy. 

Prediction 2.  Harshness of the environment, and a higher risk of mortality in 

adolescence, should have a negative association with adolescent health and sexual 

restrictedness.  However, environmental harshness in adolescence should have a positive 

association with social deviance. 

Prediction 3.  By young adulthood, covariation among life history traits, including 

health, sexual restrictedness, investment potential, and social deviance, should form a 

higher-order common factor of life history strategy.  There should be positive factor 

loadings on health, sexual restrictedness, and investment potential and a negative factor 

loading on social deviance. 

Prediction 4.  If the general life history factor in young adulthood is measured 

such that high values represent slower strategies, then adolescent environmental 

unpredictability should have a negative association with the young adult life history 

factor. 
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Prediction 5.  If the general life history factor in young adulthood is measured, 

such that high values represent slower strategies, then adolescent environmental 

harshness should have a negative association with the young adult life history factor. 

Prediction 6.  Adolescent health should have a positive association with the 

young adult life history factor. 

Prediction 7.  Adolescent sexual restrictedness should have a positive association 

with the young adult life history factor. 

Prediction 8.  Adolescent social deviance should have a negative association with 

the young adult life history factor. 
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METHOD 

National Longitudinal Study of Adolescent Health (Add Health) 

This research used the National Longitudinal Study of Adolescent Health (Add 

Health; Udry, 2003) to test the life history predictions described above (for more detailed 

information, see: http://www.cpc.unc.edu/projects/addhealth).    These data are nationally 

representative and were collected in three waves.  Add Health provides data important for 

testing aspects of life history theory.  Unlike the MIDUS data described previously, the 

Add Health data contains information on adolescents and young adults who are people 

young enough where one can test the effects of recent environmental influences.  In 

addition, Add Health, unlike the MIDUS survey, provides longitudinal data, thus allowing 

for the opportunity to test predictions about the development of life history strategy over 

time.  Finally, Add Health contains variables directly related to important aspects of life 

history such as physical health and reproductive behaviors. 

Sample 

Add Health Design and Data Organization 

Add Health was funded primarily through a National Institute of Child Health and 

Human Development (NICHD) grant (P01-HD31921) at the Carolina Population Center, 

University of North Carolina at Chapel Hill in addition to several other federal agencies. 

Data collection.  The Principal Investigator for Add Health is J. Richard Udry 

from the Carolina Population Center at the University of North Carolina at Chapel Hill.  

The study was designed by J. Richard Udry, Peter S. Bearman, and Kathleen Mullan 

Harris. Special acknowledgment is due Ronald R. Rindfuss and Barbara Entwisle for 
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assistance in the original design. Samples for Wave I and II were taken from many 

contexts relevant to the adolescents and include data from individuals, family, friends and 

peers, school, neighborhood, and community.  Samples for Wave III were taken from the 

contexts relevant to young adults.  These include the contexts listed above in addition to 

the work force and partners. Persons interested in obtaining data files from Add Health 

should contact Add Health, Carolina Population Center, 123 W. Franklin Street, Chapel 

Hill, NC 27516-2524 (addhealth@unc.edu). 

Wave I took place in two primary stages.  First, a sample was taken from schools.  

This sample was a stratified random sample from all US high schools.  Stratification of 

schools was based on clusters related to region (Northeast, Midwest, South, West), 

urbanicity (urban, suburban, rural), school size, school type (public, private, parochial), 

percent white, percent black, grade span (K–12, 7–12, 9–12, 10–12), and curriculum 

(general, vocational/technical, alternative, special education).  Approximately 90,118 

adolescents completed the In-School Questionnaires between September 1994 and April 

1995 (Harris, Florey, Tabor, Bearman, Jones, & Udry, 2003). 

The second stage in Wave I included an in-home sample.  Adolescents were 

drawn from the core sample in addition to selected oversamples.  These oversamples 

included the following categories:  saturated schools (every student in the school 

participated), disabled, blacks from well-educated families, Chinese, Cuban, Puerto 

Rican, adolescents with a twin, adolescents with a full sibling, adolescents with a half 

sibling, adolescents with residing with a non-related adolescent, and siblings of twins.  In 
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total, there were 20,745 adolescents who completed the in-home survey and their parents 

were also asked to participate and complete a questionnaire (Harris, et al, 2003).  

Wave III consisted of another in-home interview with the subjects who could be 

relocated from Wave I.  The re-interview took place six years after the data for Wave I 

was collected.  There were 15,197 young adults who completed the In-Home Interviews 

which took place between July 2001 and April 2002 (Harris, et al, 2003). 

Design.  Data collected for the Add Health study were based on the assumption 

that multiple social factors influence adolescents’ health and healthy behaviors.   The 

social factors might come from families, friends, schools, or communities.  Adolescent 

health and social factors relevant to the adolescent are the primary theoretical focus for 

the questions chosen and the breadth of populations sampled (e.g., parents and school 

administrators).  These data are longitudinal; therefore developmentally relevant 

variables can be tested across adolescents and young adulthood.  Add Health proposes 

there are three primary sources that will ultimately influence adolescents’ health.  These 

include adolescents different social environments (e.g., differences in characteristics of 

families and communities), different health-related behaviors (e.g., differences in 

personality and predispositions), and different vulnerabilities and strengths (e.g., 

differences in degree of susceptibility or genetic endowments) (Harris, et al, 2003; Udry, 

2003). 

Breadth and Depth of Content.  Wave I.  The in-home interview took 

approximately one to two hours to complete and every participant received the same 

interview.   Typically, the interview was conducted in the participants’ homes.  
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Confidentiality was addressed by recording the data on a laptop computer and there were 

not paper copies of the data.  For the majority of the questions, the interviewer asked the 

participant the question and recorded the information.  For questions that were deemed 

more sensitive in nature, participants recorded the answers themselves on the laptop.  

There were many topics covered in the in-home interview.  These topics include: health 

status, health-facility utilization, nutrition, peer networks, decision-making processes, 

family composition and dynamics, educational aspirations and expectations, employment 

experience, the ordering of events in the formation of romantic partnerships, sexual 

partnerships, substance use, and criminal activities (Harris, et al, 2003). 

Wave III.  All participants from Wave I that could be located and re-interviewed 

were recruited for the Wave III in-home sample.  The administration of the questionnaire 

was the same as in Wave I.  Some of the questions from the first wave were identical to 

questions asked in the third wave.  However, some questions were changed to be more 

appropriate for a young adult sample.  For example, in adolescence the majority of one’s 

friends were likely to be from school.  However, as young adults, friendships were likely 

to be more diverse.  Questions that were likely to be influenced by the developmental 

related changes in contexts were appropriately modified. Again, there were many topics 

covered in the in-home interview.  These topic include: demographics, education, labor 

market experience, physical and mental health, nutrition, marriage/cohabitation history 

and attitudes, sexual experiences, pregnancies, romantic relationships, propensity for risk, 

delinquency and violence, alcohol and drug use, mistreatment by adults, civic 

participation, and religion and spirituality (Harris, et al, 2003). 
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Random Sampling   

Since the Add Health database has approximately 20,000 subjects in Wave I and 

15,000 subjects in Wave III, I generated several smaller datasets.  Random samples were 

generated by assigning each subject a random number and then assigning subjects to 

groups based on that number.  The created data subsets contained either 500, 1000, or 

2000 subjects.  By generating smaller data sets I was able to test the models in both 

exploratory and confirmatory analyses with data sets of a more realistic size. 

Measures 

Environmental Conditions in Adolescence 

 Harshness. Environmental harshness was measured as one’s self-reported 

exposure to violence.  There were seven items on this index.  Example items include the 

frequency in which “You saw someone shoot or stab another person,” “Someone shot 

you,” and “You got into a physical fight.” (See Appendix C) 

Unpredictability.  Environmental unpredictability was measured by frequent 

changes or ongoing inconsistency in several dimensions of childhood environments. 

There were ten items on this index.  For example, items included “How often had your 

parents or other adult care-givers not taken care of your basic needs, such as keeping you 

clean or providing food or clothing?” and “How many other states or countries have you 

lived since June 1995?” (See Appendix C) 

Life History Traits in Adolescence - Health 1 

Physical health 1. Physical health was measured by one’s general overall health 

based on a wide range of physical symptoms.  This scale contained twenty four items.  
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Example symptoms include, “How often have you had a sore throat or a cough?” and 

“How often have you had dizziness?”  (See Appendix A) 

Positive affect. Positive affect was measured by one’s self report of general 

feelings of well being.  There were eight items in this scale.  Example items are, “You 

enjoyed life” and “You like yourself just the way you are” (See Appendix A)  

Negative affect. Negative affect was measured by one’s self report of general 

feelings of sadness or unhappiness.  This scale contained fifteen items.  Examples are, “It 

was hard to get started doing things” and “You felt life was not worth living” (See 

Appendix A) 

Life History Traits in Adolescence - Sexual Restrictedness 1 

Attitudes about sexual behaviors. I measured Attitudes about sexual behaviors as 

one’s attitude and/or opinion about the consequences of having sexual intercourse.  There 

were a total of 13 items used in this scale.  Example items are, “If you had sexual 

intercourse, afterward, you would feel guilty” and “If you had sexual intercourse, it 

would relax you.” (See Appendix A) 

Pregnancy. Pregnancy was measured by one’s report of how often a relationship 

ended in a pregnancy.  This was asked of both males and females.  There were six items 

in this scale.  An example item is, “My partner got pregnant.” (See Appendix A) 

Attitudes toward contraception/contraception use. I measured attitudes toward 

contraception through self reported items related to one’s perceived convenience of using 

birth control.  There were five items included in this scale.  Examples of items are, “Did 

you or your partner use any method of birth control the first time you had sexual 
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intercourse?” and “Did you or your partner use any method of birth control when you had 

sexual intercourse most recently?”  (See Appendix A) 

Life History Traits in Adolescence - Social Deviance 1 

Delinquency 1. Delinquency was measured by behaviors that impose destructive 

consequences on the individual or behaviors that are deemed socially destructive.  There 

were fifteen items.  Item examples are, “In the past 12 months, how often did you take 

something from a store without paying for it?” and “In the past 12 months, how often did 

you paint graffiti or signs on someone else’s property or in a public place?” (See 

Appendix A) 

Consequences of alcohol use 1. Consequences of alcohol use was measured by 

participants’ self report of problems that have occurred as a result of alcohol 

consumption.  There were nine items.  Examples are “Over the past 12 months, how 

many times were you hung over?” and “You got into trouble with your parents because 

you had been drinking.” (See Appendix A)  

Drug use. Drug use measured by how frequently the participant reported using 

cocaine, heroin, and illegal drugs in general.  There were five items in this index and 

included questions such as have you “During your life, how many times have you used 

cocaine?” and “During the past 30 days, how many times did you use any of these types 

of illegal drugs?” (See Appendix C) 

Life History Traits in Young Adulthood - Health 2 

Physical health 2.  Physical health was measured by one’s general overall health 

based on level of function in daily activities.  There were a total of twenty six variables in 
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this scale.  Example items include, “Have you had a physical or nervous condition that 

has kept you from working?” and “In general, how is your health?” (See Appendix B)   

Mental health. Mental health was defined as the combination of levels of positive 

and negative affect in one’s general overall well being.  This scale contained sixteen 

variables.  Items include, “Have you ever been diagnosed with depression?” and “You 

enjoyed life, during the past seven days.”  (See Appendix B) 

Life History Traits in Young Adulthood - Sexual Restrictedness 2 

Sex behaviors. Sex behaviors were measured by whether or not someone had had 

intercourse, the frequency that they had intercourse, and with how many partners they 

had intercourse.  There were four items in this scale.  Examples include, “Have you ever 

had vaginal intercourse?” and “With how many partners have you ever had vaginal 

intercourse, even if only once?” (See Appendix B) 

Contraception use. Contraception use was measured by one’s self reported use of 

a method of contraception.  There were three items in this scale.  Sample items are, “Did 

you or <PARTNER> use any method of birth control when you had vaginal intercourse?” 

and “Did you or <PARTNER> use any method of birth control the first time you had 

vaginal intercourse?” (See Appendix B) 

Life History Traits in Young Adulthood - Social Deviance 2 

Delinquency 2. Delinquency was measured by behaviors that impose destructive 

consequences on the individual or behaviors that are deemed socially destructive.  There 

were eighteen items.  Examples are, “In the past 12 months, how often did you 
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deliberately damage property that didn’t belong to you?” and “In the past 12 months, how 

often did you deliberately write a bad check?” (See Appendix B) 

 Consequences of alcohol use 2.  Consequences of alcohol use were measured by 

participants’ self report of problems that have occurred as a result of alcohol 

consumption.  There were nine items.  Examples items include, “Over the past 12 

months, how many times did you get into a sexual situation that you later regretted 

because you had been drinking?” and “During the past 12 months, how many times did 

the following thing happen? You had problems at school or work because you had been 

drinking” (See Appendix B) 

 Impulsivity. Impulsivity was measured by one’s self report of ability or inability 

to control certain behaviors or thoughts.  This scale had seven items.   Examples are, “I 

often try new things just for fun or thrills, even if most people think they are a waste of 

time” and “I often do things based on how I feel at the moment” (See Appendix B) 

Machiavellian beliefs. Machiavellianism is the degree to which an individual 

employs cunning, sly, or crafty methods to obtain the things he or she desires.  This scale 

was measured by one’s self reported Machiavellian-like behavior.  This scale had three 

variables.  Items include, “I can usually get people to believe me, even when what I’m 

saying isn’t quite true” and “I like it when people can do whatever they want, without 

strict rules and regulations.” (See Appendix B) 

Life History Traits in Young Adulthood - Investment Potential 

Work history. Work history was measured by three items related to employment 

history and current employment.  This index included items such as, “Have you ever 
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worked for nine weeks or more at a paying job that was at least 10 hours a week?” and 

“Are you currently working for pay for at least 10 hours a week?” (See Appendix C) 

Education. Education was measured by how many levels of education were 

completed.  There were seven items in this index and included questions such as have 

you received a “high school diploma” and have received a “bachelor’s degree.” (See 

Appendix C) 

Government aid. Government aid was measured by the amount and variety of 

government aid an individual reported receiving.  This scale had nine variables.  Items 

include, “During any part of {2000/ 2001} did you receive income from unemployment 

insurance, workmen’s compensation, disability, or social security benefits, including SSI 

(supplemental security income)?” and “Are you getting food stamps now?” (See 

Appendix B) 

 Financial responsibilities. Financial responsibilities was conceptualized and 

measured by a range of financially relevant activities and possessions.  There were six 

items in this scale.  Examples are, “Do you own a car, truck, van, or motor cycle?” and 

“Do you have a savings account?” (See Appendix B) 

 Financial insecurity. Financial insecurity referred to and was measured by events 

that result from being financial insecure, such as being unable to pay utilities.  This scale 

consisted of seven items.  Example items are, “In the past 12 months, was there a time 

when {YOU/ YOUR HOUSEHOLD} didn’t pay the full amount of a gas, electricity, or 

oil bill because you didn’t have enough money?” and “In the past 12 months, was there a 
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time when {YOU/ YOUR HOUSEHOLD} needed to see a doctor or go to the hospital, 

but didn’t go because {YOU/ THEY} could not afford it?” (See Appendix B) 

Statistical Analyses 

All statistical analyses were performed using SAS version 8.2 (SAS Institute, 

1999). All Cronbach’s alphas and bivariate correlations used PROC CORR. Exploratory 

factor analyses used PROC FACTOR, with initial communality estimates using squared 

multiple correlations and principal axis estimation. Scree tests and proportions of 

variance accounted for determined the optimal number of factors to be retained. 

Confirmatory factor analyses and Structural Equation Modeling used PROC CALIS.

Item Selection 

According to the a priori predictions, several content domains were specified. The 

first author read Wave I and Wave III codebooks and chose items that corresponded to 

the theoretically specified content domains (e.g., mental health, delinquency, 

contraception use).  This method of scale construction is often used with Add Health 

items (see Zweig, Lindberg, & McGinley, 2001; Galliher, Rostosky, & Hughes, 2004). 

Scale Construction 

Internal consistency reliability.  Table 1 displays a list of computed (aggregated) 

scales and their alpha reliability coefficients.  Each item that was originally chosen for 

inclusion on theoretical grounds in a given scale was retained unless it met both of two 

conditions: (a) it substantially reduced the internal consistently of the scales and (b) it 

was of minor theoretical importance.  Final scales were calculated by taking the mean of 
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the standardized items that were retained through this process; reverse-scored items were 

keyed appropriately.

An item was coded as missing data when participants left an item blank, refused 

to answer a question, had a legitimate skip, did not know the answer, or the question was 

not applicable.  Some items were constructed so that certain responses lead respondents 

to skip over a set of questions, thus leading to systematically missing data.  When 

theoretically appropriate, this problem was addressed for questions conducive to logical 

imputation of scores.  When questions were phrased in both a positive and negative 

direction, items were reversed so that a high score on one item was theoretically 

consistent with a high score on another item.  Of the items selected, scores varied in 

metric; for example, items were formatted as yes/no questions, Likert scale rating, and 

years engaged in a particular activity.  Consequently, it was necessary to standardize the 

items prior to creating scales or examining internal consistency.  By standardizing each 

item, one can compare scores across items that originally had disparate scores.  Items that 

were internally consistent were used for the construction of scales.  Each scale was 

calculated by taking the mean of the standardized items that had previously met the 

Cronbach’s alpha criteria.  

Cronbach’s alphas were then computed for each scale. An alpha coefficient of .70 

or greater is a commonly used cut-off to denote reasonable internal consistency 

reliability; because some content domains are known to have fairly low reliabilities (e.g., 

self-reports of sexual behaviors), however, some scales had alphas between .60 and .70 

(see Table 1).   
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Emergent variables.  There were several content domains in which it was not 

theoretically logical to make each of those domains into an internally consistent scale 

consisting of highly correlated items.  Rather, these content domains were better 

represented as emergent variables, in which the indicator variables are thought to cause 

an underlying construct, rather than the other way around (i.e., the latent variable causing 

the indictors).   Although each indicator (or item) contributes to scores on the emergent 

construct, these indicators do not necessarily correlate with each other (Kline, 2006).  

Such items can be thought of as risk factors.  For example, several things may increase 

the chance of developing heart disease.  Smoking, poor diet, and genetic predispositions 

are all factors that may contribute to the disease, but they are not necessarily correlated 

with each other.  However, the more risk factors one has, the greater the risk of 

developing heart disease.  Another common example and an emergent construct is 

socioeconomic status (SES).  Indicators such as income and education are thought to 

cause SES rather than SES causing income and education (Kline, 2006). 

Items selected as indicators for emergent constructs were implicitly weighted 

based on the standardized score of that item and then summed.  The reasoning is that the 

rarer a high score on an item, the more weight it should have in the summation.  One’s 

exposure to violence, for example, included items such as “how often you had been 

beaten up” and “how often had you been shot”.  Presumably being shot should occur less 

frequently and constitute a more severe or salient exposure to violence than being beaten 

up.  Nevertheless, I hypothesized that the effects of these formative experiences were 

cumulative and therefore justified summing across all components of the emergent 
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construct.  The following variables were conceptualized and constructed as emergent 

variables: Environmental Unpredictability, Environmental Harshness, Work History, and 

Education.   

Multivariate Analyses 

Latent variable modeling. Observed behaviors, called “manifest indicators”, are 

directly measured and are theorized to be caused by the underlying “latent construct”. 

The convergent validity of the different manifest indicators of a given latent construct is 

the correlation of each indicator to that construct, or, indirectly, the correlations of these 

indicators to each other (Campbell & Fiske, 1959). Operationalization of a construct is 

based on multiple measures rather than a single operational definition based arbitrarily 

upon a single measure (Gorsuch, 1983; Loehlin, 2004). 

 There are two major parts in a factor analytic structural equation model.  The first 

part is a measurement model and the second is a structural model. 

 Measurement model. A measurement model is composed of measured variables 

and hypothetical constructs (Campbell & Fiske, 1959).  Exploratory Factor Analysis 

(EFA) procedures are empirically driven procedures that generate latent constructs, or 

factors, based on the correlations between manifest variables (Gorsuch, 1983).  

Confirmatory Factor Analysis (CFA) procedures are theory driven and the relationship 

between the manifest variables and their respective factors are specified a priori (Loehlin, 

2004).  In the present analyses, each theoretically specified manifest variable (i.e., each 

variable contributing to the adolescent and young adult life history traits shown in Figure 

1; see list of variables in Table 1) was first subjected to an EFA on an exploratory sample 
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and subsequently a CFA on an independent sample.  Scree tests and proportions of 

variance accounted for determined the optimal number of factors to be retained in the 

EFA. Only the CFA results are reported in this paper.  

 Structural model.  The structural model is the part of the model that tests 

theoretically specified causal pathways, typically between the latent variables.  In the 

current paper, the structural model consists of pathways between latent factors as well as 

emergent constructs (the environmental conditions in adolescence shown in Figure 1).   

 First, an inclusive model was constructed where all plausible theoretical pathways 

between the latent constructs and emergent variables were specified and this model was 

tested on a random subsample of the Add Health data.   Second, a restricted model, in 

which all of the nonsignificant pathways had been removed, was tested on the same 

subsample for purposes of model development.  Third, this restricted model was cross-

validated on second independent random subsample.  The logic behind testing the model 

on an independent sample was to test for Type I errors that may have been made in the 

initial exploratory analysis.  If any Type I errors had occurred in the respecification of the 

model tested on the first subsample, then those pathways would be found nonsignificant 

in the second sample.  It is the replication of the cross-validated model using the second 

sample that will be reported in the results. 
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RESULTS 

Fit Indices 

Goodness of Fit of Factor Analytic Structural Equation Model 

The final restricted structural model is shown in Figure 2.  The path coefficients 

are the standardized coefficients.  Only the standardized path coefficients of the 

replicated cross-validation model are shown. All coefficients remained significant with 

only one exception.  Table 2 shows the statistical and practical fit indices.  The final 

causal model indicates that the model explains 54% of the variance in the higher-order 

life history factor.  In addition, the final model explains 13% of the variance in the young 

adult social deviance factor.  This indicates that the environmental and adolescent life 

history predictors account for a substantial portion of the variance in the young adult life 

history factors. 

Interpretation of the Fit Indices 

The chi-square fit index indicates that this model was significantly different from 

the saturated model.  This might suggest that the model is a poor fit to the data.  

However, chi-square tests are sensitive to sample size and this model was tested on a 

large number subjects (N= 799).  With this large of an N, no model is likely to fit 

(Schermelleh-Engel, Moosbrugger, & Müller, 2003).  The RMSEA fit index was 0.056, 

and according to the criterion proposed by Steiger (1989), this indicates that this is a very 

good fit.  In addition, the GFI fit index of 0.919 also suggests that there is a good fit of 

the model to the data.  The CFI, on the other hand, was 0.830 which does not meet the .90 

criterion of a good fit (Bentler & Bonett, 1980).  Often fit indices may seem to contradict 
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each other; however, different fit indices use different estimation methods and have 

varying degrees of sensitivity to sample size, model parsimony, and number of indicators 

per factor (Schermelleh-Engel, Moosbrugger, & Müller, 2003).  Taken together, I 

conclude that the combination of these fit indices indicate a moderately good fit of the 

model to the data.   

Measurement Model 

Life History Traits in Adolescence 

Health 1.  According to life history theory, longevity is an important life history 

trait.  Intimately tied to longevity is health.  There were three manifest variables that 

served as indicators for a general health factor in adolescence in this study.  These 

indicators are physical health, positive affect, and negative affect.  The factor loadings 

were moderate to high and are reported on Table 3. 

Sexual restrictedness 1.  Reproductive effort and fecundity are also important life 

history traits.  An individual’s sexual restrictedness or promiscuity can be measured 

through several measures.  Three manifest variables were indicators for a sexual 

restrictedness factor: risky sexual behaviors, contraception use, and whether an individual 

had experienced a pregnancy.  The factor loadings were moderate and are reported on 

Table 3. 

Social deviance 1.  The social deviance factor in adolescence is comprised of 

several indicators that include delinquency, drug use, and negative behavioral 

consequences of alcohol use.  The factor loadings ranged from low to high and are 

reported on Table 3.   
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Life History Traits in Young Adulthood 

Health 2.  As in adolescence, health is expected to be an important life history 

parameter related to longevity.  There were two indicators of health in young adulthood.  

Positive and negative affect were measured as just one construct, mental health.  The 

second indicator was physical health.  The factor loadings were moderate and are 

reported on Table 4. 

Sexual restrictedness 2.   The sexual restrictedness factor was created in young 

adults to measure degree of reproductive effort.  This factor loaded on two indicators: 

general sexual behaviors and contraception use.  Due to coding problems inherent in the 

Add Health data, I was not able to include pregnancy information at this time. The factor 

loadings were low to moderate and are reported on Table 4. 

Social deviance 2.  The social deviance factor in young adulthood consisted of 

four indicators.  These indicators were delinquency, negative behavioral consequences of 

alcohol use, impulsivity, and psychopathy. Again, this factor is more distantly related to 

the animal life history literature, and it may or may not be related to overall life history 

strategy in humans. The factor loadings were moderate to high and are reported on Table 

4. 

Investment potential.  Investment potential is intended to tap into long term 

investment behaviors.  According to life history theory, organisms vary in how much 

they invest in offspring.  The indicators for investment potential are meant to serve as 

proxies for resource holding potential or inclination toward investment for the future.  

The indicators are individuals’ work history, level of education, amount of reliance on 
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government aid, amount of financial responsibilities, and overall financial insecurity. The 

factor loadings were moderate and are reported on Table 4. 

Higher-order Life History Factor 

As predicted, there was a coordinated higher-order life history factor found in 

young adults.  The factor loadings for the higher-order factor were moderate to high and 

are shown in Figure 2. There was a positive significant loading of health, sexual 

restrictedness, and investment potential on the higher-order life history factor.  This 

indicates that the fast or slow end of life history trade-offs are in fact correlated leading to 

a coordinated life history strategy.  However, social deviance did not load on the higher-

order factor, yet was still significantly influenced by important life history predictors.  

Implications for this finding will be addressed in the discussion. 

Structural Model  

Figure 2 displays the path diagram for the structural equations model tested. All 

path coefficients shown are standardized regression (β) weights, estimated by maximum 

likelihood, and are statistically significant (p < 0.05) when denoted by an asterisk (*).

There are two major environmental predictors of life history factors in both adolescence 

and young adulthood.  The measure of environmental unpredictability was primarily a 

measure of unpredictable family/home life.  The measure of environmental harshness 

was a measure of mortality risk due to predation where predation was mortality risk 

inflicted by one human upon another human.  In other words, it refers to how often an 

individual was exposed to life-threatening circumstances.  

Environmental Predictors of Adolescent Life History Strategy 
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In adolescence, environmental unpredictability had a direct negative effect (β=-

.21) on overall adolescent health, indicating that environmental unpredictability leads to a 

faster life history strategy.  Also in adolescence, environmental harshness had a direct 

negative effect (β=- .44) on adolescent sexual restrictedness and a direct positive effect 

(β=.61) on adolescent social deviance.  Both of these findings indicate that environmental 

harshness in adolescence leads to a faster life history strategy.  However, there was not a 

significant effect of environmental harshness on overall adolescent health.   

In addition to the environmental predictor, adolescent social deviance was also 

influenced by adolescent life history factors.  Adolescent health had a direct negative 

effect (β=- .22) on adolescent social deviance.  Adolescent sexual restrictedness also had 

a direct negative effect (β=- .11) on adolescent social deviance.   

Environmental Predictors of Young Adult Life History Strategy 

The environmental variables have both direct and indirect effects on life history 

strategy in young adulthood.  Environmental unpredictability had a direct negative effect 

(β=- .30) on slow young adult life history strategy.  In addition, environmental 

unpredictability had a direct positive effect (β=.13) on young adult social deviance.  

Unpredictability has an indirect effect on slow young adult life history strategy through 

adolescent health.  Unpredictability in adolescence negatively influences (β=- .21)

adolescent health; however, adolescent health has a direct positive effect (β=.54) on slow 

young adult life history strategy.  Harshness of the environment in adolescence has no 

direct effect on young adult factors.  However, it does have two indirect effects.  There is 

an in indirect effect where harshness has a negative direct effect (β=- .44) on adolescent 
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sexual restrictedness, and sexual restrictedness has a positive direct effect (β=.25) on 

slow young adult life history strategy.  Another indirect effect is where harshness has a 

positive direct effect (β=.61) on adolescent social deviance and adolescent social 

deviance has a positive direct effect (β=.23) on young adult social deviance.  All of these 

findings indicate that environmental unpredictability and harshness in adolescence have 

direct and indirect effects leading to a faster life history strategy in young adulthood.   

Adolescent Predictors of Young Adult Life History Strategy 

There were three main factors measured in adolescence: sexual restrictedness, 

social deviance, and health.  Adolescent sexual restrictedness had a positive direct effect 

(β=.25) on a slow young adult life history strategy and a negative direct effect (β=- .15)

on young adult social deviance.  Adolescent social deviance has a positive direct effect 

(β=.23) on young adult social deviance. Adolescent health had a positive direct effect 

(β=.54) on a slow young adult life history strategy.  These finding suggest that adolescent 

life history strategy is consistent across developmental time and can predict life history 

strategy in young adulthood.  In other words, if one has a faster life history strategy in 

adolescence, then one is more likely to have a faster strategy in young adulthood.   

Summary 

The predictions set forth in the introduction were generally supported in the final 

structural equation model.  Unpredictability in adolescence made significant 

contributions to life history traits in adolescents and had lasting effects that significantly 

influenced life history strategy in young adults as well.  As predicted, environmental 

unpredictability led to life history traits on the faster end of the life history dimension.  
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Environmental harshness in adolescence also had significant contributions to life history 

traits in adolescents.  Again, as predicted, harshness of the environment led to adolescent 

life history traits on the faster end of the spectrum. However, I found no subsequent 

significant contributions of harshness in adolescence on young adult life history strategy.   

As predicted, life history traits in adolescence are fairly stable across time and 

lead to significant contributions in life history strategy in young adults.  Although health, 

sexual restrictedness, and investment potential yielded loadings from a higher-order 

factor, social deviance was uncorrelated with the high-order factor.  However, adolescent 

environmental predictors had an influence on both the higher-order factor and the social 

deviance factor in young adulthood.  I did not find that health, sexual restrictedness, and 

social deviance could be explained by a single higher-order life history factor in 

adolescence. Since social deviance does not appear to be a part of life history strategy, 

this would have left only sexual restrictedness and health to form a higher-order factor.  It 

is likely that having only two factors that were modestly correlated to each other (r = .15, 

p < 0.05) was not enough to constitute a higher-order factor.    
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DISCUSSION 
 

Overview 

Past research has shown that health, personal attributes, and social relationships in 

middle-aged adults could be subsumed into a higher-order life history factor (Figueredo, 

et al., 2006).  These findings indicated that there is a coherent life history strategy in mid-

adulthood.  The current research provides an interesting extension of this work.  First, I 

also found a higher-order life history factor in young adulthood.  This implies that by the 

time people reach there mid-twenties, they have formed a coherent life history strategy 

that is characterized by their overall health, approach to romantic and sexual 

relationships, and the amount of effort they have put into education and employment.  

Second, I found that in adolescence life history traits were related to each other but did 

not form a higher-order factor.  As discussed previously, this could be due to not having 

enough factors to form a higher-order factor.  However, life history traits in adolescence 

did predict life history strategy in young adulthood.  The implication is that adolescents 

are beginning to pursue a strategy but it has not yet developed into a full-scale life history 

strategy.  This is consistent with the current findings that the environment is having an 

important influence on adolescents’ life history traits.  Adolescents appear to be using 

environmental cues during this time and are in the process of shifting their life history 

strategy accordingly.  I found that the harshness and unpredictability of the environment 

were influencing adolescent life history traits, and that environmental unpredictability 

continued to have lasting influences in young adulthood. 
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 Other researchers have found that characteristics of neighborhoods and homes are 

associated with substance abuse, delinquency, and sexual behaviors.  For example, Fick 

and Thomas (1995) found a positive relationship between youths’ exposure to violence 

and their likelihood of cigarette smoking.  Barry, Dunlap, Cotten, Lochman, and Wells 

(2005) found a positive association between maternal stress in the home and delinquent 

behaviors exhibited in their children.  Browning, Leventhal, and Brooks-Gunn (2005) 

also found that onset of first sexual intercourse was earlier in adolescents that had lower 

parental monitoring and exposure to low socioeconomic neighborhood factors.  In 

addition, other researchers have found covariation among life history-relevant variables 

using Add Health data.  For example, favorable attitudes about pregnancy among 

adolescent females were found to predict a greater probability of having become pregnant 

by young adulthood (Jaccard, Dodge, & Dittus, 2003).  Another study that used Add 

Health found that adolescents who were at risk for sexual activities were more likely to 

be at risk for substance use (Zweig, Lindberg, & McGinley, 2001).   

Nevertheless, the present research contributes more than simply reporting 

covariation among life history traits or that early environment and life outcomes are 

related.  This research has provided a theoretical framework, life history theory, for 

understanding the interrelatedness across an entire array of life outcomes and has not just 

reported another odd assortment of bivariate correlations.  In addition, I have specified 

specific aspects of the environment that are theoretically predicted to be the primary 

contributing factors influencing life outcomes.  This research suggests that it is not just 

general stress in neighborhood or home environment that influences the development of 
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life history strategy, but specifically harshness (mortality risk) and unpredictability 

(stochasticity) of the environment that are the primary influences on the development of a 

slow or fast life history strategy. 

Outcomes of Specific Predictions  

Prediction 1 stated that unpredictability of the environment in adolescence should 

have a negative association with adolescent health and sexual restrictedness.  This 

association was supported for health.  Prediction 1 also stated that environmental 

unpredictability in adolescence should also have positive association with social deviance 

because social deviance is predicted to be associated with the faster end of a strategy.  

This association was not found.   

Prediction 2 stated that harshness of the environment, and a higher risk of 

mortality in adolescence, should have a negative association with adolescent health and 

sexual restrictedness.  This association was supported for sexual restrictedness.  

Prediction 2 also stated that environmental harshness in adolescence should have a 

positive association with social deviance.  This association was also supported.   

Prediction 3 stated that by young adulthood, covariation among life history traits, 

including health, sexual restrictedness, investment potential, and social deviance, should 

form a higher-order common factor of life history strategy.  There should be positive 

factor loadings on health, sexual restrictedness, and investment potential and a negative 

factor loading on social deviance.  All of these predictions were supported except for 

social deviance, which did not load on the higher-order factor.   
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Prediction 4 stated that if the general life history factor in young adulthood is 

measured such that high values represent slower strategies, then adolescent 

environmental unpredictability should have a negative association with the young adult 

life history factor.  This prediction was supported.   

Prediction 5 stated that if the general life history factor in young adulthood is 

measured, such that high values represent slower strategies, then adolescent 

environmental harshness should have a negative association with the young adult life 

history factor.  The findings did not support a direct association, although indirect effects 

of harshness on young adult life history were detected through the adolescent life history 

traits.   

Prediction 6 stated that adolescent health should have a positive association with 

the young adult life history factor.  This prediction was supported.   

Prediction 7 stated that adolescent sexual restrictedness should have a positive 

association with the young adult life history factor.  This prediction was also supported.   

Finally, Prediction 8 stated that adolescent social deviance should have a negative 

association with the young adult life history factor.  This prediction was not supported; 

however, social deviance in adolescence did have a positive association with social 

deviance in young adulthood, which is in the predicted direction.   

Contributions 

Organisms pursue strategies that best help them allocate energy toward the 

different survival and reproductive activities. The ecology is a major factor in 

determining the optimal allocation of energy.  Based on classic life history theory and 
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data, unpredictability and harshness should be measured as separate aspects of the 

ecology (Ellis et al., 2006; Roff, 2002; Stearns, 1992).  Each should have unique effects 

on the development of life history strategies along the slow-fast continuum.  Slow life 

histories should be associated with low environmental harshness and low environmental 

unpredictability.  In these environments, long term planning pays off because it is likely 

that the organism will survive into late adulthood.  Specific patterns of resource 

allocation will optimize the organism’s fitness including putting more energy into 

growth, investment in offspring, and body maintenance.  Fast life history strategies 

should be associated with high environmental harshness and high environmental 

unpredictability.  In these ecologies there is less certainty that the organism will live until 

late adulthood and so long term planning does not necessarily pay off.  These organisms 

better maximize their fitness through resource allocation that produces many offspring, 

less investment in each offspring, quicker maturation, and reproduction at an earlier age.  

The present study empirically tested: 1) whether environmental unpredictability and 

harshness predicted life history strategies on a slow-fast continuum (as described above), 

and 2) whether each environmental parameter made unique contributions to life history 

strategy.  I found support for each of these predictions indicating the importance of 

incorporating these environmental parameters separately when testing life history in 

humans. 

 Additionally, the present study tested longitudinal predictions about the stability 

of life history traits across developmental time.  Previous models have only been based 

on cross-sectional data and have not provided evidence for stability of life history 
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strategy over time (Figueredo et al., 2006, 2004).  This research indicates that life history 

strategy is persistent over at least part of the lifespan.  In addition, it appears that over 

developmental time individual life history traits become more coherent and constitute a 

coordinated strategy.  

Limitations and Future Directions 

As with any study, there are several limitations in the present research project.  

One limitation is that Add Health was not designed to test the evolution of life history 

strategies.  The present analyses relied on secondary analyses of variables that were 

present in the Add Health database.  Because of this, there were several domains 

important to life history theory that I would have liked to have measured but was unable 

to do so.  For example, variables measuring investment from parents in offspring were 

sparse.  

Another limitation might be that social deviance was not part of the higher-order 

life history factor in young adulthood. Many researchers have suggested that social 

deviance should be related to life history strategy.  For example, researchers have found 

that delinquency is often correlated with important life history traits such as adolescent 

promiscuity (Rowe & Rodgers, 1989), parental warmth and academic achievement 

(Rowe & Flannery, 1994), and overall mating effort (Rowe, Vazsonyi, & Figueredo, 

1997).  Consequently, it was predicted that social deviance would be associated with an 

overall life history strategy; however, in the present study it was not directly related to the 

other life history traits in young adulthood.  This finding is in contradiction to past 

theoretical work in which it was strongly suggested that social deviance variables could 
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be interpreted as constituting part of a larger life history construct (e.g., Figueredo, 

Vasquez, et al., 2006).   There could be several reasons why the present data did not 

support this prediction.  One possibility is that perhaps social deviance is not yet 

incorporated into a life history strategy in young adulthood, but later becomes part of an 

overall strategy in middle adulthood.  The present research was not able to answer this 

question and future work will need to more closely address this discrepancy. 

A final limitation is that genetic contributions to life history strategy were not 

included in the model.  In a previous study, we found substantial heritability of life 

history strategy (Figueredo et al., 2004).  In the present study, however, I did not address 

the possibility of gene-environment correlations underlying the relationship between the 

environment and behaviors   Gene-environment correlations are generated when 

individuals with different genotypes selectively choose environmental niches to suit their 

divergent genetic predispositions, as well as when individuals with different genotypes 

differentially modify their environment (intentionally or unintentionally) by means of 

their divergent behavior.  For example, the latter possibility includes adolescents eliciting 

different (possibly aggressive) responses from others, which would affect the “harshness” 

(mortality risk) parameter in this model.  Therefore, it is possible that the associations I 

found between environment and life history strategy could be due in part to gene-

environment correlations, rather than the purely environmental causal influences that are 

suggested in this paper.  A next step to further this research program is to include a 

measure of genetic variance, possibly through twin studies.  When both the 
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environmental and genetic contributions are measured will one be better able to tease 

apart their complex contributions to life history strategy.   

Significance of Research 

This research is an important step in expanding our knowledge of life history 

strategy in humans.  Specifically, this work tested the precise elements in the 

environment (harshness and unpredictability) that were theoretically predicted to 

influence life history strategies on a slow-fast continuum.  Utilizing longitudinal data, this 

research also addressed the developmental stability of life history traits over 

developmental time from adolescence into young adulthood.   
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Table 1.  Inter-item Consistencies (Cronbach’s alphas) for All Scales Used 
 
Constructed Scales Cronbach’s Alpha 
Physical Health 1 0.85 
Positive Affect 0.80 
Negative Affect 0.86 
Attitudes about sexual behaviors 0.74 
Pregnancy 0.87 
Attitudes toward 
contraception/contraception use.   

0.72 

Consequences of alcohol use 1   0.84 
Delinquency 1 0.85 
Physical health 2 0.77 
Mental health 0.81 
Sex behaviors 0.65 
Contraception use  0.74 
Delinquency 2 0.77 
Consequences of alcohol use 2 0.81 
Impulsivity 0.81 
Machiavellian beliefs 0.70 
Government aid.   0.66 
Financial responsibilities 0.65 
Financial insecurity 0.68 
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Table 2.  Statistical and Practical Fit Indices for the Factor Analytic Structural Equation 
Model 
 

χ² df p RMSEA GFI CFI 

833.695 238 < .001 0.056 0.919 0.830 
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Table 3.  Factor Loadings for Adolescent Life History Factors 
 

Indicators 
Social 

Deviance Health 
Sexual 

Restrictedness

Delinquency 0.849*  
Consequences of alcohol use 0.542*  
Drug use 0.123*  
Physical health    0.683*  
Positive affect    0.645*  
Negative affect  - 0.803*  
Attitudes about sexual behaviors  0.597* 
Attitudes toward contraception/ 
contraception use  

0.492* 

Pregnancy   - 0.429* 

* p < 0.05
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Table 4.  Factor Loadings for Young Adult Life History Factors 
 

Indicators 
Social 

Deviance Health 
Sexual 

Restrictedness
Investment 
Potential 

Delinquency 0.377*  
Consequences of alcohol 
use 

0.337* 
 

Impulsivity 0.816*  
Machiavellian beliefs 0.785*  
Physical health  0.445*  
Mental health  0.711*  
Sexual behaviors  0.230*  
Contraception use  0.521*  
Work history  0.302* 
Education  0.471* 
Government aid  - 0.505*
Financial responsibilities  0.627* 
Financial insecurity  - 0.499*

* p < 0.05
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Figure 1.  Conceptual Path Model 
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Figure 2.  Cross-validated Structural Equations Model for the Environmental Predictors 

of Adolescent and Young Adult Life History Strategy 
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APPENDICES 

Appendix A 

Scales for Life History Traits in Adolescence 
 

Health 1 
Physical health 1. 

1. You have a lot of energy. 
2. When you do get sick, you get better quickly. 
3. You are well coordinated. 
4. You are physically fit. 

How often have you had the following: 
5. a headache 
6. feeling hot all over suddenly, for no reason 
7. a stomach ache or an upset stomach 
8. cold sweats 
9. feeling physically weak, for no reason 
10. a sore throat or a cough 
11. feeling very tired, for no reason 
12. painful or very frequent urination (or peeing) 
13. feeling really sick 
14. waking up feeling tired 
15. skin problems, such as itching or pimples 
16. dizziness 
17. chest pains 
18. aches, pains, or soreness in your muscles or joints 
19. poor appetite 
20. trouble falling asleep or staying asleep 
21. trouble relaxing 
22. moodiness 
23. frequent crying 
24. fearfulness 

 
Positive affect. 

1. You felt that you were just as good as other people. 
2. You felt hopeful about the future. 
3. You were happy. 
4. You enjoyed life. 
5. You have a lot of good qualities. 
6. You have a lot to be proud of. 
7. You like yourself just the way you are. 
8. You feel like you are doing everything just about right.  
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Negative affect. 
1. You were bothered by things that usually don’t bother you. 
2. You didn’t feel like eating, your appetite was poor. 
3. You felt that you could not shake off the blues, even with help from your family 

and your friends. 
4. You had trouble keeping your mind on what you were doing. 
5. You felt depressed. 
6. You felt that you were too tired to do things. 
7. You thought your life had been a failure. 
8. You felt fearful. 
9. You talked less than usual. 
10. You felt lonely. 
11. People were unfriendly to you. 
12. You felt sad. 
13. You felt that people disliked you. 
14. It was hard to get started doing things. 
15. You felt life was not worth living.  

 
Sexual Restrictedness 1 

Attitudes about sexual behaviors. 
25. If you had sexual intercourse, your friends would respect you more. 
26. If you had sexual intercourse, your partner would lose respect for you. 
27. If you had sexual intercourse, afterward, you would feel guilty. 
28. If you had sexual intercourse, it would upset {NAME OF MOTHER}. 
29. If you had sexual intercourse, it would give you a great deal of physical pleasure. 
30. If you had sexual intercourse, it would relax you. 
31. If R is male: If you had sexual intercourse, it would make you more attractive to 

women. 
If R is female: If you had sexual intercourse, it would make you more attractive to 
men. 

32. If you had sexual intercourse, you would feel less lonely. 
33. If R is male: If you got someone pregnant, it would be embarrassing for your 

family. 
If R is female: If you got pregnant, it would be embarrassing for your family. 

34. If R is male: If you got someone pregnant, it would be embarrassing for you. 
If R is female: If you got pregnant, it would be embarrassing for you. 

35. If R is male: If you got someone pregnant, you might marry the wrong person, 
just to get married. 
If R is female: If you got pregnant, you might marry the wrong person, just to get 
married. 

36. If R is male: If you got someone pregnant, you would be forced to grow up too 
fast. 
If R is female: If you got pregnant, you would be forced to grow up too fast. 
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37. If R is male: If you got someone pregnant, you would have to help her decide 
whether or not to have the baby, and that would be stressful and difficult. 
If R is female: If you got pregnant, you would have to decide whether or not to 
have the baby, and that would be stressful and difficult. 
 
Pregnancy. 

The following question was asked six times for the:  the respondent’s first romantic 
partner, second romantic partner, third romantic partner, first non-romantic partner, 
second non-romantic partner, and non-third romantic partner. 
If R is male: My partner got pregnant.  
If R is female: I got pregnant. 
 

Attitudes toward contraception/contraception use. 
1. (composite variable consisting of the following questions)   

Have you ever had sexual intercourse? When we say sexual intercourse, we mean 
when a male inserts his penis into a female’s vagina. 
Did you or your partner use any method of birth control the first time you had 
sexual intercourse? 
Did you or your partner use any method of birth control when you had sexual 
intercourse most recently? 

2. In general, birth control is too much of a hassle to use. 
3. It takes too much planning ahead of time to have birth control on hand when 

you’re going to have sex. 
4. It {IS/WOULD BE} too hard to get a {GIRL/BOY} to use birth control with you. 
5. For you, using birth control {INTERFERES/WOULD INTERFERE} with sexual 

enjoyment. 
 

Social Deviance 1 
Delinquency 1. 
In the past 12 months, how often did you … 

1. paint graffiti or signs on someone else’s property or in a public place? 
2. deliberately damage property that didn’t belong to you? 
3. lie to your parents or guardians about where you had been or whom you were 

with? 
4. take something from a store without paying for it? 
5. get into a serious physical fight? 
6. hurt someone badly enough to need bandages or care from a doctor or nurse? 
7. run away from home? 
8. drive a car without its owner’s permission? 
9. steal something worth more than $50? 
10. go into a house or building to steal something? 
11. use or threaten to use a weapon to get something from someone? 
12. sell marijuana or other drugs? 
13. steal something worth less than $50? 
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14. take part in a fight where a group of your friends was against another group? 
15. act loud, rowdy, or unruly in a public place? 

 
Consequences of alcohol use 1. 
Over the past 12 months, how many times has each of the following things 
happened? 

1. You got into trouble with your parents because you had been drinking. 
2. You’ve had problems at school or with school work because you had been 

drinking. 
3. You had problems with your friends because you had been drinking. 
4. You had problems with someone you were dating because you had been drinking. 
5. You did something you later regretted because you had been drinking. 

Over the past 12 months, how many times… 
6. were you hung over. 
7. were you sick to your stomach or threw up after drinking. 
8. did you get into a sexual situation that you later regretted because you had been 

drinking. 
9. did you get into a physical fight because you had been drinking. 
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Appendix B 

Scales for Life History Traits in Young Adulthood 
 

Health 2 
Physical health 2 

1. Have you had a physical or nervous condition that has kept you from working? 
2. In the last month, have you taken any vitamins or minerals? 
3. Have you ever been diagnosed with asthma? 
4. Have you ever been diagnosed with diabetes? 
5. Have you ever been diagnosed with epilepsy or seizure disorder? 
6. Has a doctor ever told you that you have high cholesterol? 
7. Have you ever been diagnosed with high blood pressure or hypertension? 
8. In general, how is your health? 
9. Have you ever been diagnosed with cancer or leukemia? 
10. In the past month, how often did a health problem cause you to miss a day of 

school or work? 
11. In the past seven days, how often did you fall asleep when you should have been 

awake (for example, during class or at work)? 
12. On how many of the past seven days did you eat food from a fast-food place, 

McDonalds, Kentucky Fried Chicken, Pizza Hut, Taco Bell, or a local fast-food 
restaurant? 

13. On how many of the past seven days did you eat breakfast—that is, a meal within 
an hour of getting up? 

14. In the past five years, how many times have you been seen in an emergency room 
or ER? 

15. In the past five years, how many times have you been hospitalized—that is, 
admitted to the hospital for at least a one-night stay? 

16. First, things you might do on a typical day: Does your health limit you in any of 
these activities?   
If so, are you limited a little or a lot? 

17. vigorous activities, such as running, lifting heavy objects, participating in 
strenuous sports 

18. moderate activities, such as moving a table, pushing a vacuum cleaner, bowling , 
playing golf 

19. lifting or carrying a bag of groceries 
20. climbing several flights of stairs 
21. climbing one flight of stairs 
22. bending, kneeling , or stooping 
23. walking more than a mile 
24. walking several blocks 
25. walking one block 
26. bathing and dressing yourself 
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Mental health. 
1. Have you ever been diagnosed with depression? 
2. In the past 12 months, how often have you laughed a lot? 
3. In the past 12 months, how often have you cried a lot? 
4. How satisfied are you with your life as a whole? 
5. Do you agree or disagree that you have many good qualities? 
6. Do you agree or disagree that you have a lot to be proud of? 
7. Do you agree or disagree that you like yourself just the way you are? 
8. Do you agree or disagree that you feel you are doing things just about right? 

Now, think about the past seven days. How often was each of the following things 
true during the past seven days? 

9. You were bothered by things that usually don’t bother you. 
10. You could not shake off the blues, even with help from your family and your 

friends, during the past seven days. 
11. You felt that you were just as good as other people, during the past seven days. 
12. You had trouble keeping your mind on what you were doing, during the past 

seven days. 
13. You were depressed, during the past seven days. 
14. You were too tired to do things, during the past seven days. 
15. You enjoyed life, during the past seven days. 
16. You were sad, during the past seven days. 

 
Sexual Restrictedness 2 

Sex behaviors.
1. Have you ever had vaginal intercourse? (Vaginal intercourse is when a man 

inserts his penis into a woman’s vagina.) 
2. Have you had sexual relations with {INITIALS}? By “sexual relations” we mean 

vaginal intercourse (a man inserts his penis into a woman’s vagina), oral sex (a 
person puts his or her mouth on another person’s sex organs), or anal sex (a man 
inserts his penis in to his partner’s anus or asshole). 

3. With how many partners have you ever had vaginal intercourse, even if only 
once? 

4. With how many different partners have you had vaginal intercourse in the past 12 
months?  
 
Contraception use. 

1. Did you or <PARTNER> use any method of birth control when you had vaginal 
intercourse? 

2. Did you or <PARTNER> use any method of birth control the first time you had 
vaginal intercourse? 

3. Did you or <PARTNER> use any method of birth control the most recent time 
you had vaginal intercourse? 
 

Social Deviance 2 
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Delinquency 2. 
1. In the past 12 months, how often did you deliberately damage property that 

didn’t belong to you? 
2. In the past 12 months, how often did you steal something worth more than $50? 
3. In the past 12 months, how often did you go into a house or building to steal 

something? 
4. In the past 12 months, how often did you use or threaten to use a weapon to get 

something from someone? 
5. In the past 12 months, how often did you sell marijuana or other drugs? 
6. In the past 12 months, how often did you steal something worth less than $50? 
7. In the past 12 months, how often did you take part in a physical fight where a 

group of your friends was against another group? 
8. In the past 12 months, how often did you buy, sell, or hold stolen property? 
9. In the past 12 months, how often did you use someone else’s credit card, bank 

card, or automatic teller card without their permission or knowledge? 
10. In the past 12 months, how often did you deliberately write a bad check? 
11. In the past 12 months, how often did you use a weapon in a fight? 
12. In the past 12 months, how often did you carry a hand gun at school or work? 
13. In the past 12 months, have you ever belonged to a named gang? 
14. Do you own a handgun? Don’t count a gun you must have for your job. How 

many do you own? 
15. Have you ever been expelled from school?  From what level of school have you 

been expelled?  Indicate all that apply: grade school, 6th grade, 7th grade, 8th 
grade, 9th grade, 10th grade, 11th grade, 12th grade, College 

16. Have you ever been arrested or taken into custody by the police? 
17. How many times were you arrested before you were 18? 
18. Have you ever been convicted of or pled guilty to a crime, or been found 

delinquent, in juvenile court?  How many times did this happen? 
 
Consequences of alcohol use 2.  

1. Since June 1995, have you driven while drunk?   
During the past 12 months, how many times has each of the following things 
happened? 

2. You had problems at school or work because you had been drinking. 
3. You had problems with your friends because you had been drinking. 
4. You had problems with someone you were dating because you had been drinking. 

Over the past 12 months, how many times: 
5. were you hung over? 
6. were you sick to your stomach or threw up after drinking? 
7. did you get into a sexual situation that you later regretted because you had been 

drinking? 
8. did you get into a physical fight because you had been drinking? 
9. were you drunk at school or work? 
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 Impulsivity. 
How true do you think each of the following statements is of you? 

1. I often try new things just for fun or thrills, even if most people think they are a 
waste of time. 

2. When nothing new is happening, I usually start looking for something exciting. 
3. I often do things based on how I feel at the moment. 
4. I sometimes get so excited that I lose control of myself. 
5. I often follow my instincts, without thinking through all the details. 
6. I change my interest a lot, because my attention often shifts to something else. 
7. Do you agree or disagree that when making a decision, you go with your “gut 

feeling” and don’t think much about the consequences of each alternative?  
 

Machiavellian beliefs.
1. I can usually get people to believe me, even when what I’m saying isn’t quite 

true. 
2. I can do a good job of “stretching the truth” when I’m talking to people. 
3. I like it when people can do whatever they want, without strict rules and 

regulations. 
 
Investment Potential 

Government aid. 
1. Are you currently getting AFDC, public assistance, or welfare? 
2. Are you getting food stamps now? 
3. Have you ever received any public assistance or welfare payments other than food 

stamps? 
During any part of {2000/2001} did you receive income from the following 
sources?  Please include all your sources of income and financial assistance, even 
if they did not cover the entire year.  

4. wages or salaries, including tips, bonuses, and overtime pay, and income from 
self-employment 

5. food stamps 
6. AFDC (Aid to Families with Dependent Children ), public assistance, welfare, or 

a state TANF program 
7. housing assistance 
8. unemployment insurance, workmen’s compensation, disability, or social security 

benefits, including SSI (supplemental security income) 
9. child support or alimony 

 
Financial responsibilities. 

1. Do you own a car, truck, van, or motor cycle? 
2. Do you own a computer? 
3. Do you have access to a computer? 
4. Do you have a checking account? 
5. Do you have a credit card? 
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6. Do you have a savings account? 
 

Financial insecurity. 
In the past 12 months, was there a time when {YOU/YOUR HOUSEHOLD}  

1. went without telephone service for any reason? 
2. didn’t pay the full amount of the rent or mortgage because you didn’t have 

enough money? 
3. evicted from your house or apartment for not paying the rent or mortgage? 
4. didn’t pay the full amount of a gas, electricity, or oil bill because you didn’t have 

enough money? 
5. had the service turned off by the gas or electric company, or the oil company 

wouldn’t deliver, because payments were not made? 
6. needed to see a doctor or go to the hospital, but didn’t go because {YOU/THEY} 

could not afford it? 
7. needed to see a dentist, but didn’t go because {YOU/THEY} could not afford it? 
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Appendix C 

Emergent Variables 
 

Environmental Conditions in Adolescence 
Harshness.
During the past 12 months, how often did each of the following things happen? 

1. You saw someone shoot or stab another person. 
2. Someone pulled a knife or gun on you. 
3. Someone shot you. 
4. Someone cut or stabbed you. 
5. You got into a physical fight. 
6. You were jumped. 
7. During the past 12 months, how many times were you in a physical fight in which 

you were injured and had to be treated by a doctor or nurse?  
 
Unpredictability 

1. Have you always lived at your current address?  
2. Have you ever run away from home?/Did you ever run away from home?  
3. Have you ever been homeless for a week or longer—that is, you slept in a place 

where people weren’t meant to sleep, or slept in a homeless shelter, or didn’t have 
a regular residence in which to sleep? 

4. Have you ever stayed in a homeless shelter? 
5. Have your parents ever ordered you to move out of their house?/Did your parents 

ever order you to move out of their house? 
6. By the time you started 6th grade, how often had your parents or other adult care-

givers left you home alone when an adult should have been with you? 
7. How often had your parents or other adult care-givers not taken care of your basic 

needs, such as keeping you clean or providing food or clothing? 
8. How often had your parents or other adult care-givers 

slapped, hit, or kicked you? 
9. How often had Social Services investigated how you were taken care of or tried to 

take you out of your living situation? 
10. How often had you actually been taken out of your living situation by Social 

Services? 
 

Life History Trait in Adolescence 
Drug use. 

1. During your life, how many times have you used cocaine? 
2. During the past 30 days, how many times did you use cocaine? 
3. During your life, how many times have you used any of these types of illegal 

drugs? 
4. During the past 30 days, how many times did you use any of these types of illegal 

drugs? 
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5. During your life, have you ever injected (shot up with a needle) any illegal drug, 
such as heroin, or cocaine? 

 
Life History Traits in Young Adulthood 

Work history.
1. Have you ever had a job? Don’t count being in the military and don’t count jobs 

such as babysitting or lawn mowing unless you were working for a business. 
2. Have you ever worked for nine weeks or more at a paying job that was at least 10 

hours a week? 
3. Are you currently working for pay for at least 10 hours a week? 

 
Education.  
What degrees or diplomas have you received? Indicate all that apply. 

1. GED or high school equivalency degree 
2. high school diploma 
3. associate or junior college degree—an AA 
4. bachelor’s degree—a BA, AB, or BS 
5. master’s degree—an MA or MS 
6. doctoral degree—a PhD, Dr PH , and so on 
7. professional degree—a DDS, JD, MD, DVM, and so on 
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