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ABSTRACT 
 
 

 Humans possess tremendous plasticity in pubertal timing, adjusting to variation in 

environmental quality including availability and reliability of material and social resources.  Yet, 

it is not well understood how accumulated childhood experiences involving an aggregate of both 

short-term and prolonged nutritional, familial, and social stress influence pubertal timing in the 

developed world.  Furthermore, the literature fails to account for the role of culture:  How do 

public perceptions shape the interpretation and recollection of events surrounding female sexual 

development?  Given the dramatic somatic as well as behavioral consequences of advanced 

development, decreasing age of menarche currently observed in industrialized, Westernized 

nations is a significant topic within biological and anthropological research.  Understanding this 

trend requires empirical as well as ethnographic insight regarding the relationship between 

developmental biology and social, cultural, nutritional, biological, and psychological variables.  I 

applied a mixed-methods approach in order to investigate whether an aggregate of childhood 

experiences and circumstances predicts timing of pubertal development in female students at the 

University of Alabama and Shelton State Community College.  Because memories are often 

recalled schematically rather than according to objectively accurate events, cultural consensus 

analysis was also performed to explore whether a widespread model causally linking high stress 

and advanced puberty may shape developmental narratives.  Results suggested a significant and 

substantial association between greater childhood stress and earlier ages at menarche and first 

sexual intercourse.  Results also indicated a salient model in which biological factors, rather than
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environmental conditions, are considered predominant causes of maturation.  These findings 

represent the first valid approach to formulating an aggregate stress score that reliably predicts 

timing of developmental milestones.  Conclusions also validate Life History Theory notions of 

early reproduction as an evolved adaptive strategy intended to maximize reproductive success 

amidst unreliable circumstances.  This research promises to broaden knowledge regarding the 

factors driving maturation, the complexity and scope of pubertal plasticity, and the ways in 

which human health is grounded in biocultural, social, and psychological variables.  

Investigating premature menarche within a multifactorial perspective may lead to new insights 

regarding female biology and behavior, and with this, facilitate novel strategies for treatment and 

prevention. 
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CHAPTER 1 

INTRODUCTION 
 
 

 As Ellis & Essex (2007) note, tremendous variability in maturation is one of the most 

enduring mysteries surrounding human sexual development.  In the 150 years since Darwin’s 

The Origin of Species was first published, evolution by natural selection has been largely 

accepted as the mechanism that explains living diversity (Allmon, 2008).  However, certain 

environmental conditions have arisen so recently on an evolutionary timescale that the human 

genome has been unable to properly adjust (Cordain 2002).  Because fitness is prioritized over 

health, pathological conditions arise and persist in the gene pool, including contemporary 

biologic, physiologic, and immunologic features which do not interfere – or which, in some 

cases, even enhance – an individual’s capacity for reproductive success (Nesse & Williams 1994, 

4).  An understanding of the conditions which cause these pathologies is essential to their 

effective prevention and treatment.  

 Darwin’s concept of natural selection as the process responsible for producing adaptation 

emphasized the crucial ability of a species to constantly evolve to evade pathology, adjust to 

surrounding environmental conditions to survive, and remain sufficiently fit to reproduce and 

pass on genes to future generations (Ellison & Jasienska 2009).  Our increasing longevity and 

ability to thrive in a variety of geographical and ecological conditions illustrate the Hominin 

species’ impressive biological flexibility in adjusting to favorable as well as noxious 



 

	   2	  

environmental factors.  Indeed, we are subject to nature’s rules, and the range of environmental 

conditions in which we have lived over the past six million years has not always favorably 

affected human biology; individuals resistant to malaria in highly endemic areas suffer from 

sickle-cell anemia, and those with darker skin living in regions with little sunlight may suffer 

inadequate levels of vitamin D (Allmon 2008; Williams et al. 2005; Grover et al. 2001).  Just as 

enduring environmental challenges elicit selection of genes which ultimately alters population 

genetics over multiple generations, small-scale, transitory environmental changes may lead to 

adjustments in the central nervous system, potentially overriding genetic influence (Ellison & 

Jasienska 2009).   

 Despite little change in public health conditions other than increased rates of obesity, a 

continued trend of earlier menarcheal age in Western nations has been documented over the past 

40 years, declining from an average age between 15-17 years in the mid-nineteenth century to 

approximately 12.6 years in the late twentieth century (Walvoord 2010; Mishra et al. 2009; 

Adams Hillard 2008; Gluckman & Hanson 2006a; Parent et al. 2003).  There is growing 

evidence that women who experience isolated events of acute stress and/or persistent, chronic 

stress (with the exception of poor nutrition) during childhood undergo earlier physical and 

behavioral sexual development as compared with their less stressed peers.  Prolonged exposure 

and increased output of gonadal steroids resulting from such early development increases risk for 

detrimental health outcomes including cardiovascular disease, reproductive cancers, and 

shortened lifespan (Chisholm et al. 2005; Ellis 2004; Worthman 1999; Wierson et al. 1993).  

Furthermore, precocious puberty has psychological effects such as higher rates of depression and 

anxiety, earlier sexual experiences, and delinquent behavior such as substance abuse (van  
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Jaarsveld et al. 2007; Harvey & Spigner 1995).  Recent longitudinal studies demonstrate that 

“family adversity,” such as paternal absence or low socioeconomic status, predicts younger age 

at menarche (Tremblay & Frigon 2005; Ellis & Garber 2000).   

 Thus, humans possess significant plasticity in pubertal timing depending on 

environmental conditions (Gluckman & Hanson 2006b; Worthman 1999).  Yet, it is not well 

understood how an aggregate of childhood experiences involving both short-term and prolonged 

nutritional, familial, and social stress may influence the maturation timetable.  Furthermore, 

research to date regarding the relationship between stressful experiences and pubertal timing has 

not taken the role of cultural into account.  It is possible that a widespread cultural model in 

which higher stress and earlier development are causally linked guides individuals to construct 

social and cultural significance around menarche timing, assigning a meaningful framework to 

life events.  This would result in perceived causal relationships whose plausibility fails to be 

supported by objective scientific findings.  In this sense, biocultural, social, environmental, and 

psychological factors must be integrated in a framework involving both empirical and 

ethnographic methodologies in order to deepen understanding of the factors which influence the 

timing of puberty as well as the psychosocial implications of the relationship between stress and 

development.   

  A significant correlation between high childhood stress and early menarche in only 30 

participants as part of a pilot study I conducted in 2009 motivated me to further explore the 

relationship between environmental stress and development in a larger sample size with more 

extensive measures of “stress.”  Furthermore, in the course of interviews for the pilot study, 

many young women anecdotally conveyed a general understanding that stress “obviously” 

results in earlier development.  Many participants assured me that they as well as their sisters had 
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reached menarche earlier than they “should have” because of a triggering stressful or traumatic 

event (e.g., a grandparent’s death) several months earlier.  While these young women spoke 

passionately and earnestly regarding these beliefs, the notion that recent stressful experiences can 

elicit sudden pubertal development seems highly unlikely from a mechanistic perspective.  

Timing of adrenarche, a precursor to menarche, has been shown to set the pubertal 

developmental timetable around ages 6-8 years of age (Ellis & Essex 2007).  Instead, these girls’ 

anecdotes suggest that theoretical conceptions regarding a causal link between stress and 

development may shape retrospective narratives regarding stress and maturation.  In this way, 

these pilot study participants indicated a logical need to investigate generalized ideas regarding 

stress and development as well as participants’ specific recollections of personal childhood 

experiences and developmental milestones. 

 Applying a retrospective, mixed-methods approach, the present thesis is a multi-arm 

study analyzing the effects of childhood biosocial, environmental, and nutritional experiences on 

developmental timing of adolescent girls as well as the ways in which cultural models and 

endocrinological factors may mediate maturation.  Interviews conducted at The University of 

Alabama (UA) and questionnaires distributed at Shelton State Community College asked female 

students about their personal childhood experiences, ages at physical and behavioral 

developmental milestones, and perceptions of the interaction between stress and development 

within their greater community.  Conclusions from this study address 1) whether accumulated 

stressful childhood experiences, rather than isolate acute events, correlate with developmental 

timing in a US–based sample; 2) whether a cultural model of stress and pubertal timing exists; 

and 3) whether the beliefs encapsulated within that cultural model align with empirical findings 

from this and other studies as well as with predictions from developmental theory.   
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  This project is potentially significant within the field of Anthropology in that it builds on 

previous work, positing that childhood experiences from a variety of domains interact to produce 

an overall stress status that may influence developmental timing in adolescent girls.  Such a 

finding validates predictions from Life History Theory, an evolutionary interpretation of 

biological development in which early reproduction is a strategy to maximize reproductive 

success in an unpredictable environment with limited resources (Ellis 2004).  A combination of 

psychological and biological mechanisms has been suggested to constitute adaptive biological 

feedback mechanisms.  Repeated stress prematurely activates hypothalamic-pituitary-adrenal 

axis function or induces sympathetic nervous and immune system changes, altering 

neurotransmitter and cortisol levels and dynamically changing brain-endocrine interaction (De 

Bellis 2001).  Although biomarkers were not used for this study, this research helps establish 

whether observed relations between stress and developmental timing are consistent with 

predictions based on these proposed adaptive feedback systems.  Furthermore, inasmuch as 

cultural models motivate behavior and guide human development by shaping culturally-

characteristic settings and their shared meanings, it is equally important to describe cultural 

beliefs and knowledge regarding the interaction between maturation and life events (Dressler et 

al. 2005).  Given that the present study collects retrospective data and that memories are often 

shaped according to schemas, it is important to explore whether such a cultural model may play a 

role in shaping recollection of childhood environment and maturation events (James et al. 2007).   

 Biocultural medical anthropology, an increasingly important part of the discipline as a 

whole, depends on simultaneously examining cultural and biological understandings of health-

related developmental outcomes in order to deepen understanding of the relationship between 

environment and physiology.  Furthermore, consideration of factors such as adaptive trade-offs 
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and Life History Theory has the potential to enhance our understanding of the mechanisms and 

consequences of responding to cues from a stressful environment (Pike 2005).  This project is a 

novel contribution that will extend this integrative, mixed-method approach to research on 

female pubertal development in the developed world.  I am hopeful these findings will broaden 

present knowledge of the biological, social, and cultural factors that drive human development; 

clarify how meaning is assigned to reproductive events; and provide implications for narrative 

construction within therapeutic settings dealing with childhood trauma and stress.   

 Theodore Dobzhansky wrote, “nothing in biology makes sense except in the light of 

evolution” (1973, 125).  Indeed, the study of biology offers the necessary perspective for relating 

Homo to his environment, and it is necessary to understand the selective pressures at play that 

may affect human health when responding to certain environmental conditions.  With the hopes 

of better understanding how the surrounding environment shapes human health, physiology, and 

pathology, medical anthropologists and evolutionary biologists have tried for years to convince 

physicians and medical researchers to look beyond mere symptoms and to consider “new 

questions about why disease exists” (Nesse & Williams 1994, 25).  In this sense, the present 

study aims to bridge the divide between the medical and anthropological worlds, investigating 

pubertal timing in light of environmental influences, correlating theoretical ideas with recalled 

developmental events, and studying female development from the perspective of the human 

capacity for adaptability.  
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CHAPTER 2 

BACKGROUND 
 
 

 The influence of childhood experiences on pubertal timing is a question of significant 

importance in anthropological and biological child development research.  Girls who experience 

isolated events of acute stress in childhood such as abuse, paternal absence, or a family tragedy 

have been observed to undergo earlier physical and behavioral sexual maturation compared with 

their less stressed peers, increasing risk for detrimental health outcomes including  

unhealthy weight gain, cardiovascular disease, cancers of the reproductive system, higher rates 

of teenage pregnancy, spontaneous abortion and stillbirths, disturbances in body image, 

emotional problems such as depression and anxiety, and problematic behaviors including 

aggression and substance abuse (Ellis 2004; Kaplowitz et al. 2001; De Bellis 2001; Trickett & 

Putnam 1993; Putnam & Trickett 1993; Moffitt et al. 1992; Surbey 1990).  Yet, it is not well 

understood how accumulated childhood experiences involving an aggregate of both short-term 

and prolonged nutritional, familial, and social stress may result in an allostatic load, or 

cumulative physiological burden of stress, that is predictive of both biological and behavioral 

maturation including age upon menarche and first sexual experience in the developed world 

(Zabin et al. 2005; Ellis 2004; De Bellis 2001; Trickett & Putnam 1993).  In light of the health 

consequences of early maturation as well as the fact that the United States has the highest 

teenage pregnancy rate of any developed nation, with one million teenage pregnancies each year,  
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it is critical to examine how different childhood environmental stresses may affect 

developmental timing.  With this, it is essential to better understand how such experiences may 

be meaningful in the context of developmental timing (Harvey & Spigner 1995).  

 Furthermore, research regarding the relations between stressful experiences and pubertal 

timing typically has not taken into account the role of culture:  How do public attitudes and 

perceptions shape the interpretation and recollection of events surrounding female sexual 

development?  Intended to assign a meaningful framework to life events and developmental 

experiences, social and cultural construction of significance around a biological event may lead 

to perceived causal relationships based on recollections of event sequence and timing that may 

be either consistent or inconsistent with objective scientific findings (D’Andrade & Strauss 

1992).  As such, the present thesis involving two separate college female populations 

investigated bioenvironmental factors driving human development as well as whether a cultural 

model of stress and pubertal timing exists which aligns with theoretical predictions when 

interpreting developmental events.   

 Menarche is viewed as a marker of puberty onset and entry into adolescence (Wierson et 

al. 1993).  Approximately half the variance in menarche timing is determined by genetics; strong 

correlations have been observed between a girl’s age upon menarche and that of her mother, 

especially when both individuals attained menarche at a young age (Gluckman & Hanson 2006a; 

Zabin et al. 2005).  Links between psychosocial adversity such as parental neglect, mistreatment, 

or absence during childhood and early development and onset of menarche in adolescent girls 

have also been well established (Chisholm et al. 2005; De Bellis 2001; Kaplowitz et al. 2001; 

Trickett & Putnam 1993; Moffitt et al. 1992; Surbey 1990).  Primary signs of puberty appear in 

girls around the age of ten, marked by Tanner breast-stage two, with menarche attained  
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approximately two years afterward (Zabin et al. 2005).  It is well documented that intrauterine 

and early postnatal life factors such as birth weight, length of gestation, age of mother when 

pregnant, and duration of breast-feeding are associated with timing of menarche and pubertal 

development (Blell et al. 2008).   

 Currently, mean age of menarche for healthy girls in the United States is between 12.2 

and 12.8 years; maturation is considered late if menarche has not occurred by age 14 and is 

considered early if menarche occurs before the age of 11.5 (Walwoord 2010; Parent et al. 2003; 

Zacharias & Wurtman 1969).  Age of menarche has largely declined in developed, Westernized 

countries since the early 19th and 20th centuries (Walvoord 2010; Mishra et al. 2009; Adams 

Hillard 2008; Gluckman & Hanson 2006a; Parent et al. 2003) (Figure 1).  Barsom et al. (2008), 

Nichols et al. (2006), and Anderson et al. (2003) have observed this downward trend in multiple 

databases such as the National Health Examination Survey (1963-1970), National Health and 

Nutrition Examination Surveys (1980s-2002), Fels Longitudinal Study (1930s-1980s), and the  

 

 

 

 

 

 

 

 

Figure 1.  Mean age of menarche by decade of birth over the past century  
(Walvoord 2010, 434). 
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National Heart, Lung, and Blood Institute Growth and Health Study (1985-2000).  Increasingly 

early age of menarche until the 1930s is attributed to improvements in nutrition, eradication of 

infectious disease, and overall improvements in public health (Adams Hillard 2008).    

 A reversal of this downward trend was briefly observed in the 1940s-1960s as age of 

menarche increased from approximately 12.5 to 13.5 years of age; British and Canadian women 

also reported a spike in age of menarche at this time.  While the causes for this sudden upward 

trend remain unknown, these findings suggest that age of menarche has not decreased linearly 

over the past century and that variability between decades is common.  A persistent downward 

trend resumed at the close of the 1960s and has persisted over the past 40 years, continuing today 

and attracting significant inquiry given that public health and nutritional conditions have 

experienced arguably minimal change other than dramatic increases in rates of obesity.  

  With this trend, there is amplified concern for both the somatic and behavioral 

consequences which accompany advanced development.  Physically, earlier menarche leads to 

higher rates of reproductive cancers such as breast cancer as well as shortened life span.  

Psychosocially, women who reach puberty faster exhibit greater risk-taking behaviors and earlier 

engagement in sexual activi ty including intercourse.  Thus, biological maturation has come to 

precede psychosocial maturation for the first time in human evolutionary history, and in their 

hypothetical model of divergence between physical and psychosocial maturity, Gluckman and 

Hanson label this widening gap a “developmental mismatch” (Figure 2) (2006a, 7).  This 

divergence has undoubtedly contributed to problems such as earlier sexual behavior resulting in 

teenage pregnancy and young motherhood.  Indeed, new forms of sexual precocity have been 

observed, such as advanced menarche in children migrating from developing to Westernized 

nations (Parent et al. 2003).  Due to these sobering physical and psychosocial consequences, this 
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recent trend is characterized as “‘not healthful’” (Adams Hillard 2008, 30).  Many have 

speculated that this trend is due to harmful environmental triggers including “‘overnutrition,’” 

minimal physical activity, increased growth hormones in foods, elevated chemical disruptors due 

to pollution, and psychological aspects affecting both social/emotional and somatic maturity.  

  

 

 

 

 

 

 

 

 

 

 

 

 

Early life predictors of age of menarche 

 Three major themes have emerged as early life predictors of age at menarche: Body size, 

social environment, and exposure to unfavorable psychological circumstances (Mishra et al. 

2009).  In this way, similarities between mother’s and daughter’s ages at menarche may be due 

more to similarities in early life influence rather than genes; factors affecting a woman’s body 

size, social environment, and psychological circumstances are likely to be experienced by her 

Figure 2. Proposed 
relationship between 
physical versus 
psychosocial maturity. 
Changing age of 
menarche (green) and 
corresponding levels 
of psychosocial 
maturity (pink) from 
20,000 years ago to 
present day 
(Gluckman and 
Hanson 2006, 10). 
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daughter, resulting in comparable timing of menarche (Kim & Smith 1998).  Indeed, results of 

both prospective and retrospective investigations conducted cross-culturally over the past four 

decades have demonstrated impressive associations between environmental stressors, such as 

poor nutrition and low SES, childhood adversity, and altered developmental timing (Walvoord 

2010).  In showing the influence of environment on age of menarche, monozygotic twins raised 

together were found to be most similar in menarcheal age, followed by monozygotic twins raised 

apart, followed by dizygotic twins reared together (Ellis 2004).  These findings demonstrate that 

individual differences in age of menarche are influenced by the degree to which girls share 

common environments as well as genes and that heritability estimates “are context specific and 

can change dramatically when social or physical environments change” (Ellis 2004, 923).  The 

notion that environmental circumstances may override genetic influences in shaping age of 

menarche raises the possibility that transference of certain environmental conditions from one 

generation to the next may serve to establish age of menarche over multiple generations (Blell et 

al. 2008; De Bellis 2001).    

 Poor nutrition resulting in low body mass has also been associated with late maturation 

whereas higher BMI and childhood obesity have been associated with early puberty (Sloboda et 

al. 2007; Kaplowitz et al. 2001; Moison et al. 1990; Brooks-Gunn & Warren 1988).  In this 

sense, pathophysiologic conditions may delay or advance development, depending on the nature 

of the stress and its implications for the individual’s health status and reproductive capabilities.  

Correlations of ethnicity, socioeconomic class and family size with age of menarche also suggest 

that general domestic life, nutritional status, and mental health status are mediators of 
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developmental timing (Kaplowitz et al. 2001; Aw & Tye 1970).  Kaplowitz et al. (2001) 

concluded that higher prevalence of early puberty observed in Black versus White girls may be 

due to higher rates of obesity in these individuals, but that obesity may be only one factor among 

other environmental and/or genetic factors leading to this disparity in developmental timing.    

 The themes of body size and social environment as early life predictors of timing of 

menarche are tightly integrated due to implications of socioeconomic status for nutritional status 

and opportunities for physical activity.  Research in the mid-1970s and 1980s was especially 

concerned with understanding how social conditions, including family socioeconomic status 

(SES), and parental education level and income, affect age of menarche.  Oduntan et al. (Nigeria, 

1976), Billewicz et al. (Newcastle, UK, 1981), Farid-Coupal et al. (Venezuela, 1981), Laska-

Mierzejewska et al. (Poland, 1982), Attallah et al. (Sudan, 1983), Bielicki et al. (Poland, 1986), 

Adadevoh et al. (Ghana, 1989), Ulijaszek et al. (London, UK, 1991), and Rao et al. (India, 1998) 

observed a strong relationship between earlier menarche and characteristics of higher SES, 

including higher paternal occupational class, higher parental education, and higher family 

income (Mishra et al. 2009).  These findings were recently confirmed by Chavarro et al. 

(Columbia, 2004) who observed earlier menarche in girls from higher SES families (Mishra et al. 

2009).  These results make sense in light of data collected by Moisan et al. (Canada, 1990) which 

demonstrate a link between earlier menarche and greater height, weight, and physical activity 

levels (Mishra et al. 2009). 

 The third theme, unfavorable psychological circumstances, may be divided into two 

distinct categories regarding psychosocial conditions: 1) role of family structure and 

relationships, and 2) exposure to external stressors/trauma.  Upon investigating family dynamics, 

many researchers have observed earlier maturation in girls with dysfunctional families.  Using a 
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childhood adversity scale, Jorm et al. (2004) found that Australian girls who experienced low 

parental affection, and/or nervous, depressed, emotional, or alcoholic parents experienced earlier 

menarche (Mishra et al. 2009).  Bogaert (United States, 2005, 2008) as well as Romans et al. 

(New Zealand, 2003) reported earlier menarche in girls whose fathers were absent at age 14 

(Mishra et al. 2009).  In 2006, Mendle et al. (Australia) observed earlier menarche in girls who 

grew up with stepfathers or step-uncles rather than biological male relatives (Mishra et al. 2009).  

Younger sisters exposed to parental dysfunction have been observed to attain menarche 11 

months earlier than their non-exposed sisters (Tither & Ellis 2008).  Animal models, too, have 

demonstrated that increased aggression and distance between parent and offspring, most notably 

lack of a familiar male presence, can lead to earlier maturation (Walvoord 2010).  In light of 

these findings, it is hypothesized that the presence of unfamiliar men may lead to elevated 

plasma cortisol levels, a good indication of stress level, which in turn influences timing of 

menarche and ovulation.   

 While multiple studies have indicated a relationship between earlier menarche and 

exposure to external, acute stressors/trauma, others have demonstrated an opposite effect.  

Romans et al. (2003) observed earlier menarche in New Zealand girls who had suffered abuse; 

these same girls also reported family conflict and poor relationships with their parents (Mishra et 

al. 2009).  These findings demonstrate that both categories within the theme of unfavorable 

psychological circumstances are likely to result in earlier menarche.  Brown et al. (United States, 

2004) further supported this conclusion, observing earlier menarche in girls who had suffered 

two or more episodes of sexual abuse (Mishra et al. 2009).  Upon investigating the Helsinki Birth 

Cohort, Pesonen et al. (Finland, 2008), too, found that girls who had experienced evacuation 

without parents during the war experienced earlier menarche (Mishra et al. 2009).  In contrast, 
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however, Tahirovic (1998) reported later menarche in Bosnian girls forced to relocate to refugee 

camps in Tuzia (Mishra et al. 2009).  Van Noord et al. (1991) also observed delayed menarche in 

girls exposed to World War II and the Dutch famine in The Netherlands; in fact, many of these 

girls did not even experience menarche until the cessation of the war (Walvoord 2010).  

 A summary of the literature makes it clear that research has principally focused on how 

an isolated event or circumstance affects an individual’s development, failing to explore how 

aggregated experiences across multiple different domains of lifestyle and social environment 

interact to influence timing of biological and behavioral maturation.  As described above, 

however, the literature succeeds in providing sufficient evidence to conclude that both acute, 

extremely stressful events as well as fairly moderate, prolonged environmental circumstances 

influence psychological and somatic sequelae shaping timing of menarche (Zabin et al. 2005; 

Ellis 2004; Moffitt et al. 1992).  

 

Adaptive mechanisms of timing of menarche:  Life history theory perspectives  

 Premature menarche has been shown to result in both short-term and long-term 

detrimental outcomes including behavioral problems, unhealthy weight gain, elevated 

reproductive cancer risk, early first birth and short-term life span (Putnam & Trickett 1993; 

Trickett & Putnam 1993; Surbey 1990).  The idea that stress may induce earlier reproductive 

capacity supports the evolutionary notion of Life History Theory.  Regarding life cycles as 

reproductive strategies shaped by the trade-offs between current and future reproduction, growth, 

and maintenance, Life History Theory explains timing of reproductive development as an 

evolved strategy to divide metabolic resources between growth, reproduction, and maintenance 

requirements.  Life History Theory is also an important framework for investigating causes and 
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consequences of variation in pubertal timing (Ellis & Essex 2007).  Chisholm (1996) suggests 

that consequences of early stress during development “might have evolved to function as a 

‘socioassay’ by which future [environment] might be predicted” (Chisholm 1996, 21).   

 Given the high energetic costs of pregnancy, humans have evolved a somatic strategy in 

which energetic resources are diverted to either fecundity or longevity depending on the extent to 

which environmental conditions are suitable for successful reproduction (Gluckman & Hanson 

2006b).  Prioritization of early maturation over good health may be an optimal approach to 

maximize reproductive success and fitness in a “risky” environment of limited resources (Ellis 

2004).  However, when immediate survival is threatened, the optimal strategy may be to 

postpone growth and development and wait for conditions to improve; under long-term adverse 

conditions, the best strategy may be to mature as quickly as possible in order to minimize the 

time spent in such a vulnerable stage (Chisholm 1996).  Thus, because pregnancy is energetically 

costly, the notion that earlier puberty may be an adaptation to surrounding environmental stress 

conditions emphasizes the two angles of adaptation:  fitness versus health.  In principal, while 

earlier puberty would increase fitness by launching an earlier reproductive career, advanced 

puberty has been shown to lead to higher rates of earlier pregnancies ending in abortion and 

stillbirths (Ellis 2004).  Furthermore, as mentioned previously, the somatic consequences of 

earlier puberty involve serious health costs (Chisholm 1996).   

 Life History Theory perspectives have been proposed to explain the specific nature, 

extent, and direction of environmental influences on the age of menarche (Walvoord 2010).  

These Life History Theories include the energetics theory as well as four psychosocial models of 

pubertal timing: psychosocial acceleration, parental investment, stress suppression, and child  
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development.  Each of these hypotheses is supported by select findings in the literature and can 

be invoked in order to explain the effects of adverse conditions during childhood on age of 

menarche.   

 The energetics theory proposes that timing of menarche is directly influenced by a 

female’s energy availability during childhood; girls who are exposed to chronically poor 

nutritional environments are hypothesized to grow more slowly, experience delayed pubertal 

development (relative to their genetic potential), and reach a relatively small size as an adult as 

compared with their counterparts exposed to better food conditions.  This hypothesis reflects 

Frisch’s body composition hypothesis which proposed a significant relationship between body 

weight (fat) and age at menarche (1990).  The psychosocial acceleration theory suggests that 

girls who suffer from high levels of emotional stress will experience earlier menarche so as to 

maximize chances of reproducing and increasing fitness (Belsky et al. 1991).  Similarly, the 

parental investment theory hypothesizes that paternal absence is a powerful indication of limited 

mating opportunities within a stressful environment; earlier menarche allows a female to 

maximize her chances of finding mates and reproducing (Mishra et al. 2009).  The stress 

suppression theory suggests that any form of adversity –physical, social, or psychosocial—leads 

to delayed pubertal development until conditions improve (Mishra et al. 2009).   

 More recently, due to criticism that the psychosocial acceleration theory and paternal 

investment theory “have reached too far in conceptualizing pubertal timing as a link in the causal 

chain” involving maturation and ultimate reproductive strategies,” Ellis’ child development 

theory has reconceptualized the age of menarche as an end point of childhood that has been 

strategically placed in order to alter the length of childhood given quality and composition of 

family environment (Ellis 2004, 921).  This results in a U-shaped relationship for age of 
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menarche in which high social resources and support levels (low adversity) as well as high 

psychosocial stress (high adversity) delay timing of menarche (Ellis et al. 2006).  However, in a 

generally low stress environment such as that experienced by United States college students in 

the present study, a consistent linear pattern of earlier age of menarche with higher stress as 

represented by the left-hand side of the curve would be expected.  In this way, Boyce and Ellis 

suggest that natural selection favors mechanisms which “detect and internally encode 

information about levels of social resources and support […] as a basis for adaptively calibrating 

development” (Ellis 2004, 936).  They propose that setting the stress-response systems to match 

the physical and social world of the child is one of the major tasks during childhood.   

 The biological mediators of the psychological and psychosocial conditions that impact 

age of menarche are not completely understood.  However, psychological, physiological, and 

biological explanations have been combined in attempts to explore how stress during female 

maturation may result in internalized adaptive strategies and biological feedback mechanisms 

inducing early maturation (Zabin et al. 2005).  Physiological responses to environmental stimuli 

perceived as stressful are controlled by the limbic system and basal ganglia, which interact with 

the sympathetic and parasympathetic nervous systems as well as the sympathetic-adrenal 

medullary (SAM) and hypothalamic-pituitary-adrenal (HPA) systems (Flinn & England 1997).  

Stress experienced by a child may have physiological ramifications due to the interconnected 

nature of the HPA and hypothalamic-pituitary-gonadal (HPG) axes.  In both animals and 

humans, disturbance in one axis is likely to produce disturbances in the other (Trickett & Putnam 

1993).  Prolonged exposure to stress is controlled by pituitary and/or gonadal effects of 

hormones from the HPA axis, the major stress response system which regulates glucocorticoids, 

primarily cortisol.  Environmental signals including nutrition, light, psychosocial stressors, and 
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endocrine disrupters influence peripheral signals such as leptin, ghrelin, insulin, and sex steroids, 

elevating HPA axis activity and altering gonadal activity controlled by the HPG axis.  Hormones 

produced by stress influence the three major HPG axis elements, including the brain (GnRH 

secretion), the pituitary (GnRH-induced LH release), and the gonads (the stimulatory effect of 

gonadotropins on sex steroid secretion) (Rivier and Rivest 1991).  In this way, under the 

combined influence of environmental, peripheral, and genetic factors, elevated HPA signals 

activate neurotransmitters, neuropeptides, and other receptors to influence HPG activity, such as 

release of gonadal hormones, influencing the occurrence of abnormal, precocious, or delayed 

puberty (Figure 3).  High levels of stress or trauma, such as posttraumatic stress disorder 

(PTSD), are also observed to result in changes in sympathetic nervous system and immune 

system activity (De Bellis 2001). 

  

 

 

  

 

 

  

 

 

 

  

Figure 3.  Signals influencing timing of puberty: hypothalamic, peripheral, and 
environmental signals on the physiological variability in timing of puberty (A) or the 
occurrence of a subset with sexual precocity (B) or the shift of the whole study 
population toward early pubertal timing (C) (Parent et al. 2003, 679). 
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 Among the peripheral signals influenced by environmental stimuli, cortisol is considered 

the key hormone produced in response to physical as well as psychosocial stressors.  In preparing 

the body to respond to an environmental trigger, cortisol has many responsibilities, including 

energy release, inflammatory response, growth, and control of gonadal steroids (Flinn & England 

1997).  Cortisol-releasing hormone (CRH), which is released from the hypothalamus and 

decreases in a negative feedback loop with increased levels of cortisol and adrenocorticotropin, 

plays a central role in the normal stress response.  In mediating the initiation of parturition, CRH 

represents an integrated system that provides an organism with crucial environmental 

information, guiding the body in its ability to adjust to its postnatal environment (Pike 2005).   

 While the relationship between cortisol production and emotional distress is largely 

unclear due to temporal and individual differences in HPA response, studies have shown that 

chronically stressed children develop abnormal cortisol responses, possibly due to changing 

glucocorticoid levels and/or CRH receptors in the brain (Flinn & England 1997).  This is likely 

to affect physiology and functioning of the developing brain and its interaction with endocrine 

function.  Flinn & England (1997) suggest that release of cortisol and other stress hormones in 

response to trauma may “modulate energy and mental activity to resolve perceived psychosocial 

problems but may diminish immunity and other health functions” (48).  In this way, 

glucocorticoid stress response may be an adaptive mechanism that allocates energy resources to 

different bodily functions based on stressful environmental triggers.  
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Cultural models  

 A cultural model is a highly schematized representation of some cultural domain, 

including the elements, structure associations and process within the domain that define the 

particular domain (D’Andrade & Strauss 1992).  While cultural models regarding attitudes 

toward menopause, including varying beliefs regarding menopausal causes, symptoms and 

experiences have been sufficiently investigated, a cultural model for shared views regarding the 

association between childhood experiences and menarche remains ambiguous (Bowles 1990).  

Cognitive and psychocultural anthropology broadens understanding regarding behavior, and 

cultural models involving widely shared cognitive representation within the domain of stress and 

development can provide insight into perceptions of maturation as a product of life events 

(D’Andrade & Strauss 1992).    

 Application of cognitive frameworks to the study of stress has revealed that cultural 

consonance, or the degree to which an individual’s behavior and actions approximate society’s 

cultural models within domains related to lifestyle and social support, predict adult blood 

pressure, presumably mediated by psychosocial stress (Dressler et al. 2005).  Inasmuch as a 

cultural model for stress on menarche and developmental timing has yet to be clarified, the 

present study aimed to use cultural consensus analysis to examine cultural models regarding 

stress and developmental timing.  Because we constantly strive to assign a meaningful 

framework to life events, it is likely that individuals construct social and cultural significance 

around menarche timing, potentially leading to perceived causal relationships based on 

inaccurate recollections of event sequence and timing whose plausibility fails to be supported by 

objective scientific findings.   
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Assessing stressful life events and cultural models  

 With so much emphasis on the association between early life experiences and pubertal 

timing, it remains unclear how both short-term and prolonged life experiences, including aspects 

of nutrition, family and social life throughout childhood, may interact to create an overall stress 

status and allostatic load, which is predictive of biological and behavioral maturation.  The idea 

that premature pubertal timing may be caused by altered HPA axis functioning due to prolonged 

stress strengthens the need to investigate developmental timing as a consequence of aggregated 

childhood conditions rather than specific, enduring conditions such as family divorce or sexual 

abuse.  In light of this, the present study sought to quantitatively investigate how accumulated 

childhood experiences interact to influence timing of physical and behavioral maturation.   

 Many studies have successfully assessed stressful life events and adverse circumstances 

during childhood.  In the Adverse Childhood Experiences (ACE) Study, participants were asked 

about seven categories of adverse childhood experiences (Felitti et al. 1998).  These included 

three categories of childhood abuse: psychological abuse, physical abuse, or contact sexual 

abuse; and there were four categories of exposure to household dysfunction during childhood: 

exposure to substance abuse, mental illness, violent treatment of mother or stepmother, and 

criminal behavior in the household.  If respondents responded “yes” to one of the questions 

within the category, the category was counted.  The number of categories experienced by 

participants (0-7) was then added and compared to measures of adult risk behavior, health status, 

and disease.  A significant relationship was observed between exposure to abuse or household 

dysfunction during childhood and risk factors for death in adult, attesting to the efficacy of the 

ACE questionnaire.   
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 The LONGSCAN investigation, a consortium of multisite independent but similar 

prospective longitudinal investigations exploring maltreatment during childhood and children’s 

life course, also has successfully posed questions representing many domains in order to assess 

maltreatment.  Although questions vary depending on the age of the child, the questions 

represent domains such as parent and household variables, academic performance, social 

adjustment, developmental status, self-perceptions related to affect, competence, social support, 

and exposure to violence, relationships with family and peers, academic achievement, adaptive 

behavior, relationships, extracurricular activities, high-risk behaviors, and their own 

maltreatment histories (Runyan et al. 1998).   

 The stress measure in the present study was designed in light of the three thematic 

predictors of developmental timing: body size, social conditions, and external trauma/stressors.  

Similar to the questions asked in the ACE and LONGSCAN studies, those in the present study 

represent multiple domains: Nutrition, Deviance, Family/Parents, Sexuality/Sociality, Distress, 

Relocation, and Autonomy.  These domains (with the exception of nutrition) and many of their 

items were derived from a multidimensional Life Events Questionnaire formulated by Newcomb 

et al. (1981), which was used to assess stress in adolescents.  Events that had been experienced 

were summed across all domains in order to calculate a total stress score representing an 

aggregate of childhood experiences and circumstances.  

 

Hypotheses  

 Thus, the present research investigates objective (A): whether accumulated stressful 

childhood experiences correlate with developmental timing in a US-based sample; objective (B): 

whether a cultural model of stress and pubertal timing exists; and objective (C): whether the 
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beliefs encapsulated within that cultural model align with empirical findings from this and other 

studies as well as with predictions from developmental theory (Figure 4).  Objective (B), 

investigating cultural views of how the elements of stress and developmental timing relate to one 

another, can shed light on how this domain “works” and how such a cultural model lines up with 

theoretic predictions when assigning meaning and interpretation to reproductive maturation 

events. 

 It was hypothesized with respect to objective (A) that girls with higher overall childhood 

stress levels would have experienced both physical and behavioral developmental milestones 

such as menarche and first sexual experience several years earlier than their lower-stressed 

counterparts (Chisholm et al. 2005; Wierson et al. 1993; Moffitt et al. 1992; Newcomb et al. 

1981).  Discussion with participants in the course of preliminary research also suggested that a 

cultural model exists in which stressful environmental events are believed to predict 

developmental timing.  Therefore, it was hypothesized with respect to objectives (B) and (C) 

that individuals share cultural models in which isolated incidents of stress are believed to lead to 

early pubertal development; regardless of the accuracy of the cultural model, those whose 

childhoods contained especially painful isolated incidents of stress are more likely to apply this 

cultural model as an explanatory framework for their own developmental experiences than 

individuals whose childhoods were less stressful.   

 In light of the sobering consequences that accompany advanced menarche, it is especially 

critical to investigate how early life events may place girls at increased risk for early pubertal 

timing; improved knowledge may facilitate treatment and prevention strategies.  Results of the 

proposed study promise to broaden present knowledge of the biological, social and cultural 

factors that drive human development as well as reveal the extent to which cultural models align 
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with theoretical predictions regarding developmental events.  Inasmuch as cultural models 

motivate behavior, and by shaping culturally characteristic settings, practices, and meanings, 

have the potential to guide human development, it is important to uncover public understanding 

regarding the interaction between life circumstances and developmental events.  Knowledge 

regarding the existence of such a cultural model will provide insight into whether stress actually 

results in premature developmental events, or whether individuals with high consonance 

inaccurately recall event timing so as to create causal relationships which resonate with this 

cultural model.
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CHAPTER 3 

METHODS 
 
 

Preliminary Studies   
 
 Results of a preliminary retrospective study performed in fall, 2009, involved 30 female 

UA students between the ages of 19-25 years and demonstrated a significant decrease in age at 

menarche with increasing stress scores.  Total stress scores calculated according to a scale 

adapted from a Stressful Life Events Questionnaire formulated by Newcomb et al. (1981) were 

strongly correlated with age upon onset of menarche  (r =  -0.746, p < 0.001), significantly 

differing between individuals who attained menarche at an earlier age (< 12.6 yrs) versus later (> 

12.6 yrs).  IRB approval was obtained to conduct approximately 5-7 minute interviews of 30 

female UA students between the ages of 19-25 years old.  The same investigator approached 

every third female student who walked through the UA Ferguson Student Center on weekday 

mornings.  Anonymity was maintained for all participants, and verbal rather than written consent 

was gained to eliminate the need to protect identities.  Each participant was interviewed (non-

audio-taped) by the investigator in a quiet, relatively private area of the Ferguson Center.  

Participants responded to 22 questions read to them by the interviewer from the interview 

schedule regarding life events that they had experienced in their childhoods and early 

adolescence.  Stress scores addressed stressors in the seven dimensions of Nutrition, Deviance, 

Family/Parents, Sexuality/Sociality, Distress, Relocation, and Autonomy and were determined 

via assignment of positive and negative values to each variable depending on the nature of the
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stressor and weighting according to the following: Nutrition/Distress = 1; Family/Parents, 

Sexuality/Sociality, Deviance and Relocation = 2; Autonomy = 3.  These weightings were 

adopted based on Newcomb et al.’s reference to Life Change Units (LCU), which rank the 

degree to which a certain event may be long-lasting and likely to cause life disruption and 

adjustment.  According to these assignments, events surrounding Autonomy were considered to 

have the most life-altering effects; in contrast, those surrounding Nutrition and Distress were 

predicted to involve the least disruption.  Stressors represented by the domains Deviance, 

Relocation, Family/Parents, and Sexual/Social were proposed to have intermediate effects.  

However, because Newcomb et al.’s justification for weightings was not always clear and 

because their scale omitted several items regarding family dynamics, these domain–assigned 

weights were dropped for the featured thesis research.  Instead, experienced events across all 

domains were merely summed in order to calculate overall stress scores in the present study.   

 Data were analyzed using PASW Statistics 17.0.  Bivariate regression, t-tests and Chi 

Square tests involving the variables of ethnicity, total stress score, and age at menarche 

organized into “earlier” (< average age upon menarche onset) and “later” (> average age upon 

menarche onset) groups were performed, with statistical significance indicated by p < 0.05.  

These findings confirmed previous research findings and supported the hypothesis that stress in 

childhood significantly predicts earlier menarche in adolescent girls.  The observed average age 

of menarche of 12.6 years was fairly similar to the U.S. mean menarche age of 12.8 years old 

documented in the literature (Zabin et al. 2005).  Results strongly indicated that developmental  
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timing may be a consequence of aggregated childhood conditions.  An even more robust 

relationship was expected by recruiting a larger sample, reducing ambiguity in question wording, 

and eliciting greater detail from participants regarding specific childhood experiences and 

additional information regarding maturation events.   

 

Present Study  

Overview  

 This mixed-methods project was conducted at the University of Alabama and Shelton 

State campuses in Tuscaloosa, AL, from June 2010 through January 2011.  Prior to structured 

interviewing at UA and questionnaire distribution (necessary methodology at Shelton due to 

logistical factors) at Shelton State, exploratory semi-structured research on a small sample was 

carried out involving open-ended questions and free-listing tasks intended to elicit beliefs 

regarding general views on the relationship between stress and development.  In the second set of 

data collection, systematic sampling was carried out with female UA (interviews) and Shelton 

State (questionnaires) students between the ages of 19-25 years old involving a larger sample of 

participants.  This round included questions intended to test objective (A) in determining 

whether girls with higher overall childhood stress experience menarche and first sexual 

experience at an earlier age than their less stressed counterparts.  Questions based on findings 

from the semi-structured interview were then posed to explore objectives (B) and (C) in 

determining whether females with higher stress levels apply a cultural model in order to explain 

the timing of their menarche and first sexual experiences.  Study objectives, hypotheses, and key 

data are delineated in Figure 4.   
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Sampling  

 Systematic sampling was carried out in the Ferguson Center on the UA campus as well as 

in classes at the Shelton State Community College Wellness Center in order to recruit a 

probability sample of 102 total female students, ages 19-25 years old, for one-time in-person 

interviews (UA) or questionnaire completion (Shelton State).  Permission was granted by the 

IRB at both UA and Shelton State Community College.  At UA, the investigator sat in the 

Ferguson Student Center and approached every third female student for an interview.  At Shelton 

State, the investigator visited various Wellness Health classes upon approval from the instructors 

and invited interested students to complete an anonymous questionnaire.  At UA, interviews took 

place immediately following consent in a relatively private and isolated area of the Ferguson 

Center.  Due to several potentially sensitive questions asked in the course of the interviews, 

performing the interviews in a secluded and private area of the original locations rather than 

scheduling separate meeting times reduced the time burden on participants and ensured absolute 

participant anonymity.  At Shelton State, students filled out the questionnaires immediately 

following consent and the investigator remained present in the classroom in order to answer any 

questions students may have regarding the content of the questionnaire.   

 

Human Subjects  

 In order to ensure protection of human subjects, sampled girls were invited to participate 

in the research study. Prior to the collection of the data, a statement of informed consent was 

read to potential respondents. They were informed of the purpose of the study and of the strict 

confidentiality of their information.  Potential respondents had the topic and nature of the 

questions explained to them as well as approximately how long the interview (UA) or 
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questionnaire (Shelton State) would take.  They were assured that they had the right to withdraw 

from the study at any time and to refuse to answer any questions that they did not wish to 

answer.  The same investigator performed all interviews.  After it was clearly determined that the 

participant fully understood the procedures involved and agreed to participate, her verbal 

agreement to participate in the research was taken as evidence of informed consent. 

 Participants did not provide their names.  Case ID numbers were assigned to each 

individual upon consent, and this number was the only information recorded used to identify 

specific subjects.  All completed data collection forms were kept in a secure, locked place where 

only the investigator could access them.  Due to several potentially sensitive questions as part of 

the interview or questionnaire, carrying out the interview/distributing the questionnaire within 

the original locations rather than scheduling separate meeting times with participants reduced the 

time burden on participants and ensured absolute participant anonymity.  

 Risk involved was not greater than that encountered in the activities of daily living.  

However, due to the personal nature of some of the questions, if a student were to exhibit 

emotionality at any of the questions, the investigator was prepared to provide her with 

information and reference cards about counseling resources available at the UA and Shelton 

State Student Health Center and Women’s Resource Center. 

 

Data Collection  

 Due to the dual aims of this study, two separate sets of data collection were required.  

During Interview/Questionnaire I, 10 UA participants and 22 Shelton State participants were 

presented with 4 basic introductory questions as well as 3 open-ended questions and structured 

tasks including free-listing intended to assist in the creation of a 45-question cultural consensus 
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questionnaire in Interview/Questionnaire II and elicit general views on the relationship between 

stress and developmental timing.  These 3 final questions were presented to UA students via 

interview and to Shelton State students via questionnaire and are contained in Data Collection 

Form #1 (Appendix A).  If a participant believed that certain factors influence menarche timing, 

she was asked to free-list what specific factors, events, and circumstances may cause menarche 

to occur at an earlier or later age than average.  If a participant believed that certain factors 

influence the age upon a girl’s first sexual experience or first sexual intercourse, she was asked 

to free-list what specific factors, events, and circumstances influence a girl to have her first 

sexual experience/intercourse at an earlier or later age than average age of first sexual 

experience/intercourse for women.  Other questions regarded the effects of short-term and long-

stress.  Interviews continued until saturation occurred.  Questionnaires were collected once 

participants said that they were done.  Organized by participant and question, each term was 

entered into AnthroPac software.  The frequency with which each term was listed for a question 

and its rank in the order of all terms listed for the specific question were generated. The most 

salient ideas were then compiled into specific questions for testing in the second part of 

structured Interview/Questionnaire II. 

 During the first part of Interview 2, 70 new participants responded to 85 questions 

regarding various aspects of their childhood experiences. Many of these items regarding 

childhood experiences were derived from a multidimensional Life Events Questionnaire 

formulated by Newcomb et al. (1981), which was used to assess stress in adolescents according 

to seven similar dimensions:  Nutrition, Deviance, Family/Parents, Sexuality/Sociality, Distress, 

Relocation, and Autonomy.  Information was also collected regarding age at menarche (physical 

development), first sexual experience of any kind, and first sexual intercourse (behavioral 
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development); these developmental milestones indicate an individual’s level of adolescent 

maturity within both a biological and behavioral dimension, respectively.  UA students were 

asked these questions in interview format, with the exception of questions 9-33.  Due to the 

sensitive aspects of questions from parts C and D, UA participants were asked to fill these out 

themselves.  All Shelton State students were asked these questions as part of an anonymous 

questionnaire form.  Data Collection Forms #2a/2c and #2b are listed in full in Appendix B.  

Each participant’s total stress score was examined in relation to her ages at menarche, first sexual 

experience, and first sexual intercourse. 

 Free-listed terms from Interview/Questionnaire I were analyzed in AnthroPac in order to 

determine the 15 most salient terms regarding a) factors influencing age of menarche, b) 

consequences of short-term stress, and c) consequences of long-term stress, respectively.  

Following this, each of the items was incorporated into a separate question for the cultural 

consensus questionnaire in Interview/Questionnaire II regarding general perceptions within the 

greater community.  Through a formal statistical procedure called cultural consensus analysis, 

these questions explored how cultural knowledge is distributed and the potential existence of a 

shared cultural model regarding each of these questions.  Participants were asked to strongly 

agree, agree, disagree, or strongly disagree with whether “in their opinion and in the opinion of 

those they know,” the specific free-listed term was pertinent to either influencing age of 

menarche, consequences of short-term stress, or consequences of long-term stress, depending on 

the question.  For example, if divorce was free-listed in Interview/Questionnaire I as a factor that 

may cause menarche, one cultural consensus question in Interview/Questionnaire II asked the 

participant if individuals in the greater community strongly disagree, disagree, agree, or strongly 

agree with the statement that parental divorce can influence the age at which a girl experiences 
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her first period.  In another example, if participants free-listed that strong emotions affect 

menarche, a question in the cultural consensus questionnaire asked whether individuals in the 

greater community either strongly agree, agree, disagree, or strongly disagree with whether 

strong emotions have an effect on the age at which a girl experiences her first period.  Questions 

regarding ethnicity and socioeconomic status were also included regardless of whether these 

factors had been noted in Interview/Questionnaire I.  A question regarding ethnicity asked 

participants to strongly disagree, disagree, agree, or strongly agree with whether those in their 

community believe that average ages at menarche and first sexual experience differ between 

ethnic groups.  Questions addressing factors orthogonal to developmental timing were also 

included so as to disrupt participants’ tendencies to give answers which they believe the 

researcher wanted to hear.  Such questions asked participants to strongly agree, agree, disagree, 

or strongly disagree with whether those in their greater community believe that average age at 

menarche may be affected by a pre-menarche girl’s engaging in sexual activity and possessing a 

shy personality.  

 

Calculation of the stress scale  

 Overall stress score was calculated based on participants responses to 21 items regarding 

specific childhood circumstances collected in the first part of Interview 2.  These responses 

regarding circumstances pertaining to:  (1) nutritional status  (“nutrstatus”), (2) trouble with the 

law (“troublelaw”), (3) hobbies (“hobbies”), (4) parents changing jobs (“parjobs”), (5) 

participant changing schools (“chngschls”), (6) moving houses (“move”), (7) amount of time 

lived with both parents (“bothparents”), (8) level of trust with mother (“momtrust”), (9) 

satisfaction with family time spent together (“familytime”), (10) feelings toward time with 
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family (“DISFamilytime”), (11) level of trust with father (“dadtrust”), (12) family financial 

trouble (“money”), (13) parental fighting (“fight”), (14) parents abusing alcohol (“alcohol”), (15) 

accident involving family members (“famaccid”), (16) death in family (“famdeath”), (17) level 

of trust with friends (“friendstrust”), (18) being physically hit (“hit”), (19) being verbally hurt 

(“verbhurt”), (20) being sexually hurt (“sexualhurt”), and (21) running away (“ranaway”).  These 

questions are represented by seven different domains:  Nutrition, Deviance, Family/Parents, 

Sexuality/Sociality, Distress, Relocation, and Autonomy.  Table 5 (Results section) lists each 

item, its answer choices, and the domain it represents.  All responses were coded such that higher 

numbers indicated greater distress.  Due to lack of clarity in Newcomb et al.’s discussion 

regarding weighting events to indicate degree of “stressfulness,” no weighting occurred in the 

calculation of this stress scale.  Instead, all events experienced were merely summed across 

domains in order to calculate a score representative of aggregate experiences.   

 
 

Data analysis 

 Data analysis proceeded in two stages.  For analysis of objective (A), data from the first 

part of Interview/Questionnaire II including personal childhood circumstances and recalled ages 

upon menarche, first sexual experience of any kind, and first sexual intercourse, were entered 

into PASW Statistics 17.0 software.  The relationship between stress scores and developmental 

data were analyzed via bivariate and multivariate regression, including ANOVA, Pearson’s 

correlation analyses, and t-tests.  Multiple linear regression controlled for covariates known to 

influence stress:  SES, maternal education level, paternal education level, ethnicity, and 

religiosity.  Stress scores and ages of menarche, first sexual experience, and first sexual 

experience were also compared between ethnic groups, as well as between Shelton State and 
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University of Alabama students.  Questions regarding the ages of menarche and first sexual 

experience of respondents’ mothers were also asked since this historical component and its 

association with stress cannot be ignored; however, more than 75% of participants reported that 

they did not know this information (Zabin et al. 2005).  Thus, what few data were collected 

regarding maternal ages at menarche, first sexual experience, and first sexual intercourse were 

excluded from analysis.  In all tests, statistical significance was indicated by p < 0.05.   

 Cultural consensus analysis based on data from the second half of Interview 2 was 

performed in AnthroPac software via an intercorrelation matrix in order to test for shared 

knowledge and understanding (objective (B)).  Individual competence was also evaluated in 

order to test for an interaction effect between competence and stress levels; this clarified whether 

individuals with high competence were most likely to have reported their own developmental 

data to fit the overall trend observed between stress and developmental timing (objective (C)). 
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Figure 4.  Research objectives (A), (B), and (C). 
 

OBJECTIVE (A): 
 
Question:  Do accumulated stressful childhood experiences correlate with 
developmental  timing in a US-based sample? 
 
Hypothesis:  Girls with higher overall childhood stress levels will have experienced 
both physical and behavioral developmental milestones such as menarche and first 
sexual experience several years earlier than their lower-stressed counterparts. 
 
Key data:  Empirical findings regarding each participant’s childhood events 
(aggregate stress score of 21 events) and specific ages at menarche, first sexual 
experience, and first sexual intercourse (Interview/Questionnaire I, n=70). 
 
 
OBJECTIVE (B): 
 
Question:  Does a cultural model exist in which stress and development are causally 
linked? 
 
Hypothesis:  Individuals share cultural models in which isolated incidents of stress are 
believed to lead to early pubertal development. 
 
Key data:  15 most salient free-list items regarding stress and development 
(Interview/Questionnaire I; n=32) incorporated into a cultural consensus questionnaire 
(Interview/Questionnaire II; n=70) regarding perceptions of stress and development 
within the greater community. 
 
OBJECTIVE (C): 
 
Question:  Do beliefs encapsulated within this cultural model align with empirical 
findings from personal narratives? 
 
Hypothesis:  Those whose childhoods contained especially painful isolated incidents 
of stress are more likely to apply this cultural model as an explanatory framework for 
their own developmental experiences.   
  
Key data:  Participants’ cultural competence (from cultural consensus analysis) and 
data regarding empirical relationship between childhood events and ages at 
developmental events (Interview/Questionnaire I, n=70).    
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CHAPTER 4 

RESULTS 

 
Descriptive characteristics 
 
 A total of 70 young women between the ages of 19-25 years responded to 85 questions 

regarding demographic information, nutritional status, social circumstances, and experiences 

during childhood (first part of Interview/Questionnaire I, Appendix A).  They also were asked to 

report their ages at menarche, first sexual experience, and first sexual intercourse.  Exactly half 

of these women were UA students; the other 35 women attended Shelton State.  Basic 

characteristics including demographic information are reported in Table 1.  Data were analyzed 

for the total population as well as for UA and Shelton State subsamples.  The total population 

had an average age of 20.09 + 1.2 years; Shelton State participants were slightly younger on 

average (19.88 + 1.07) than their UA counterparts (20.29 + 1.3).   

 Proportions of participants who indicated their childhood weights as skinny, thin, normal, 

or chubby, respectively, were nearly identical between Shelton State and UA participants; nearly 

half of both Shelton (42.9%) and UA students (48.6%) reported that their childhood weights had 

been “normal.”  Approximately 14% indicated that they had been chubby.  SES rankings on a 1-

10 ladder with 1 being the lowest and 10 being the higher indicated that Shelton State 

participants had lower SES (5.56 + 1.4) that UA students (6.23 + 1.7); however, this difference 

was non-significant (p=0.069).  SES scores for Shelton State students ranged from 2-8, with 

modes of 5 and 6.  SES scores for UA students ranged from 3-9 with a mode of 8.
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Table 1. Descriptive characteristics.  Mean ± standard deviation shown for age (yrs), SES, and 
religiosity.  Frequency and percentages shown for weight at age 10, father’s highest education,  
mother’s highest education, race, ethnicity, and time lived with father.   
	  

aRanked on 1-10 ladder  (1= lowest; 10=highest); b  Ranked on 1-4 scale (1=not religious; 
4=very religious; †From comparison of means between Shelton State and UA.	  

 

  Total (n= 70) Shelton State 
(n= 35) 

UA (n= 35) p†  

     
Age (yrs) 20.09 + 1.2 19.88 + 1.07 20.29 + 1.34 0.173 
Weight at age 10       
     Skinny 18 (25.7%) 10 (28.6%) 8 (22.9%) 
     Thin 10 (14.3%) 5 (14.3%) 5 (14.3%) 
     Normal 32 (45.7%) 15 (42.9) 17 (48.6%) 
     Chubby 10 (14.3% 5 (14.3%) 5 (14.3% 

 
 
 
0.647 

SESa 5.90 + 1.58 5.56 + 1.43 6.23 + 1.66 
     Non-Black (n=57) 6.09 + 1.48   
     Black (n=13) 5.03 + 1.77   

 
0.069 

Father's highest education        
     Some high school 11 (15.7%) 9 (25.7%) 2 (5.7%) 
     Complete high school 17 (24.3%) 12 (34.3%) 5 (14.3%) 
     Some college 15 (21.4%) 7 (20.0%) 8 (22.9%) 
     Complete college 15 (21.4%) 5 (14.3%) 10 (28.6%) 
     Post-graduate degree 12 (17.1%) 2 (5.7%) 10 (28.6%) 

 
 
<0.001 

Mother’s highest education 
 

  
 

  
 

  
     Some high school 4 (5.7%) 3 (8.6%) 1 (2.9%) 
     Complete high school 13 (18.6%) 9 (25.7%) 4 (11.4%) 
     Some college 19 (27.1%) 12 (34.3%) 7 (20.0%) 
     Complete college 22 (31.4%) 10 (28.6%) 12 (34.3%) 
     Post-grad degree  12 (17.1%) 1 (2.9%) 11 (31.4%) 

 
 
 0.001 

Race        
     White 52 (74.3%) 20 (57.1%) 32 (91.4%) 
     Black  13 (18.6% 12 (34.3%) 1 (2.9%) 
     Asian 3 (4.3%) 2 (5.7%) 1 (2.9%) 
     Other  2 (2.9) 1 (2.9%) 1 (2.9%) 
Ethnicity       
     Latino/Hispanic  2 (2.9%) 1 (3.0%) 1 (2.9%) 
     Non-Latino/Hispanic 66 (97.1) 32 (97.0%) 34 (97.1%) 

 

Religiosityb  2.70 + 0.906 2.60 + 0.976 2.80 + 0.833 0.360 
Time lived with father       
     Never 24 (34.3%) 19 (54.3%) 5 (14.3%) 
     Part of childhood only 5 (7.1%) 2 (5.7%) 3 (8.6%) 
     All of childhood 4 (5.7%) 2 (5.7%) 2 (5.7%) 
     Childhood & part of adolescence 4 (5.7%) 3 (8.6%) 1 (2.9%) 
     All of childhood and adolescence 33 (47.1%) 9 (25.7%) 24 (68.6%) 

 
 
<0.001 
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 White students comprised 57.1% (n=20) of the Shelton State subsample; Black students 

comprised 34.3% (n=12).  Of the students who classified themselves as either White, Black, or 

Other, 97.0% were non-Latino/Hispanic (n=32).  In contrast, White students comprised 91.4% 

(n=32) of the UA subsample and Black students comprised 2.9% (n=1); 97.1% (n=32) classified 

themselves as non-Latino-Hispanic.  There was a significant difference in SES between Black 

and Non-Black students, with Black students having a mean SES of 5.03 + 1.8 and Non-Black 

students having a mean SES of 6.09 + 1.5 (p=0.028).  There was no significant difference 

between SES scores of non-Black students at Shelton (5.74 + 0.3) versus UA (6.33 + 0.3) 

(p=0.134).  While a third of Shelton students’ fathers had only completed high school (34.3%) 

and their mothers had only completed some college (34.3%), the majority of UA students’ 

fathers had completed college or a post-grad degree (57%), and their mothers had completed 

college (65.7%).  Religiosity ranked on a scale of 1-4 revealed that UA participants reported 

being more religious (2.80 + 0.8); Shelton State students reported a mean religiosity of 2.6 + 0.9.  

The majority of UA participants (68.6%) had lived with their fathers for all of their childhood 

and adolescence.  This percentage was significantly smaller for Shelton State students, of whom 

more than half 54.3% reported having never lived with their fathers. 

 

Assessment of developmental timing and covariates  

 Mean ages of menarche, first sexual experience, and first sexual intercourse are reported 

in Table 2 for the total sample as well as for UA and Shelton State subsamples.  Average ages of 

menarche, first sexual experience, and first sexual intercourse were 12.33 + 1.8 years, 15.56 + 

2.2 ages, and 16.52 +1.8 ages, respectively, for the total population.  First sexual experience of  
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any kind was subjectively defined by the participant.  No relationship was observed between 

participants’ present ages and ages at menarche, first sexual experience, or first sexual 

experience, suggesting that participants’ recollections of their ages at the three developmental 

events were not influenced by their current age. 

 While Shelton State students reported earlier ages for all three developmental events as 

compared with UA students, these differences were not significant (age of menarche, p=0.199; 

age of first sexual experience, p=0.213; age of first sexual intercourse, p=0.103).  On average, 

Table 2. Ages at developmental milestones:  Mean ± standard deviation shown for ages at menarche, first 
sexual experience, and first sexual intercourse.  Participants who had not yet had a sexual experience or 
sexual experience were omitted.    

  Total Shelton State  UA  p† 
          

Age of menarche (yrs) (n= 70) (n= 35) (n= 35)   
  12.33 + 1.76 12.06 + 1.88 12.60 + 1.61 0.199 
Age of first sexual experience (yrs) (n= 64) (n= 32) (n= 32)  
  15.56 + 2.20 15.22 + 2.15 15.91 + 2.20 0.213 
Age of first sexual intercourse (yrs) (n= 54) (n= 28) (n= 26)  
  16.52 + 1.76 16.14 + 1.46 16.92 + 1.98 0.103 

†  From independent samples t-test assuming equal variance between Shelton State and UA participants.   
 
 
 
Table 3.   Ages at developmental milestones by ethnicity:  Mean ± standard deviation shown for ages at 
menarche, first sexual experience, and first sexual intercourse of Non-Black versus Black participants. 

  Non-Black Black  p† 

        

Age of menarche (n=57) (n=13)   

  12.42 + 1.78 11.92 + 1.66 0.361 
Age of first sexual experience (n=52) (n=12)   
  15.54 + 2.20 15.67 +  2.27 0.857 
Age of first sexual intercourse  (n=44) (n=10)   
  16.57 + 1.85 16.30 + 1.34 0.667 

†  From independent samples t-test assuming equal variance 
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Black women experienced menarche and first sexual intercourse at younger ages than their Non-

Black counterparts, and they experienced their first sexual experience at a slightly older age, on 

average, than their Non-Black counterparts; however, these differences were not significant (age 

of menarche, p=0.361; age at first sexual intercourse, p=0.667; age at first sexual experience, 

p=0.857) (Table 3).  Of the 6 girls that had not yet had their first sexual experience, 3 were UA 

students and 3 were Shelton students.  Of the 16 girls that had not had sexual intercourse, 9 were 

UA students and 7 were Shelton students.  While participants were also asked about their 

mother’s ages at physical and behavioral developmental milestones, less than 30% of 

participants knew this information (menarche: n=19; sexual experience: n=11; sexual 

intercourse: n=17), and many indicated that their responses were estimates.  Therefore, these data 

were not incorporated into the present analysis due to lack of robust sample size and reliable 

data. 

 Pearson’s correlations indicated a significant association between SES and age of 

menarche (r= 0.291, p=0.014), suggesting earlier menarche with lower SES (Figure 5). This 

relationship was strong for individuals in the Shelton State sample (r=0.559, p<0.001) but non-

significant in the UA sample (r=-0.023, p=0.895) (Table 4).  Given that education is a 

component of SES, it makes sense that a weak but significant relationship was also observed in 

the total population between age of menarche and paternal education level (r=0.246, p=0.040), 

and a stronger association was observed between age of menarche and maternal level of 

education (r=0.373, p=0.001); in both cases, earlier menarche was associated with lower 

education level.  The significant and substantial association between age of menarche and 

maternal level of education was stronger in the Shelton State sample as compared with that  
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Table 4.   Pearson’s coefficients for ages at menarche, first sexual experience, and first sexual 
intercourse versus covariates SES, father’s education, mother’s education, and religiosity. 

	  

Figure 5.  Age of menarche as a function of SES in the total population (n=70).   

	  

  Correlation coefficient (Pearson’s r)                                 
Covariate  Age of menarche Age of first sexual experience Age of first sexual intercourse  

SES 0.291* 0.149 -0.095 
     Shelton State  0.559** -0.068 -0.253 
     UA -0.023 0.279 -0.115 
father's education 0.246* 0.208 0.189 
     Shelton State  0.278 0.047 -0.079 
     UA 0.111 0.233 0.192 
mother's education 0.373** 0.174 0.016 
     Shelton State  0.607** 0.047 -0.137 
     UA 0.069 0.185 -0.046 
religiosity 0.008 0.221 0.203 
     Shelton State  0.045 0.323 0.400* 
     UA -0.083 0.061 -0.033 

*   significant at <0.05 level  
** significant at < 0.001 level  
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observed in the overall population (r=0.607, p<0.001).  No significant associations were 

observed in the total, Shelton State, or UA populations regarding ages of first sexual experience, 

first sexual intercourse, and covariates SES, maternal education, and paternal education.  

 While no significant relationship was observed in the total population between religiosity, 

and ages of menarche, first sexual experience, and first sexual intercourse, a moderate 

relationship was observed in the Shelton State sample between greater religiosity and older age 

at first sexual intercourse (r=0.400, p=0.035) (Table 4). 

 

Assessment of stress 

 Table 5 lists all items/events included in the total stress score calculation and the 

proportion of subjects who experienced each event for the total population, UA subsample, and 

Shelton State subsample.  The questions are organized by the domain they represent.  Within the 

Family/Parents domain, nearly half of all participants (47.1%) expressed that they wished their 

family had spent more “family time” together; however, 8.6% reported that they did not enjoy 

spending time with their families.  Nearly half (48.6%) of all participants reported that their 

family had experienced money problems; 37.1% said that their parents argued and fought a lot; 

and 18.6% indicated that their parent(s) had abused alcohol.  Running away from home (10.0%) 

within the Distress domain and getting in trouble with the law (4.3%) within the Deviance 

domain were the two most uncommon events; experiencing the death of a family member or 

close friend (52.9%) and being dedicated to hobbies/extracurriculars (75.7%) were the most 

common events.  Percentages were fairly evenly split between Shelton State and UA subsamples, 

with the exception of a significant difference between respondents’ answers regarding childhood 

nutritional status; as compared with only 48.5% of UA students, 85.8% of Shelton students 
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agreed that their nutritional statuses could have been healthier (p=0.006).  Furthermore, all 

participants who had experienced trouble with the law attended Shelton State.  However, due to 

the small sample size, this difference was not significant (p=0.077).    

 An initial reliability test including 25 childhood events indicated that the removal of 

variables regarding weight, time lived with father, having crushes, and finding a new group of 

friends significantly increased alpha to 0.680.  Therefore, these four variables were removed 

from the scale, and total stress score was calculated using the Equation 1.  Average stress scores 

are reported for UA, Shelton State, and total populations and by ethnicity in Table 6.  Shelton 

State students’ stress scores ranged from 25-49 while UA students’ stress scores ranged from 26-

39 points.  Thus, Shelton State students had a higher average stress score (32.91 + 4.7) compared 

to UA students (31.51+ 3.5); however, this difference was not significant (p=0.166).  A t-test 

assuming equal variance indicated a difference in stress scores between Black and Non-Black 

individuals in the total population (p=0.021), with Black individuals having stress scores that 

were approximately 2.95 points higher than Non-Black individuals.  However, differences 

between in stress between Non-Black students at Shelton (32.08 + 0.8) versus UA (31.38 + 0.6) 

were non-significant (p=0.494).   
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DOMAIN  Total  

(n= 70) 
Shelton State 

(n= 35) 
UA  

(n= 35) 
p† 

I.  NUTRITION       
Nutrition could have been healthier       
     Strongly disagree 2 (2.9% 1 (2.9%) 1 (2.9%) 
     Disagree 21 (30.0%) 4 (11.4%) 17 (48.6%) 
     Agree 35 (50.05% 22 (62.9%) 13 (37.1%) 
     Strongly agree 12 (17.1%) 8 (22.9%) 4 (11.4%) 

 
 
0.006 

  
II.  DEVIANCE 

  
  

  
  

  
  

Got in trouble with the law or school  (% yes) 3 (4.3%) 3 (8.6%) 0 (0.0%) 

 
 
0.077 

 
III.  FAMILY/PARENTS 

      

Time lived with both parents       
     Never 11 (15.7%) 6 (17.1%) 5 (14.3%) 
     Part of childhood only 13 (18.6%) 7 (20.0%) 6 (17.1%) 
     All of childhood 4 (5.7%) 3 (8.6%) 1 (2.9%) 
     Childhood & part of adolescence 5 (7.1%) 3 (8.6%) 2 (5.7%) 
     All of childhood and adolescence 37 (52.9%) 16 (45.7%) 21 (60.0%) 

 
 
 
 
 
0.381 

Trusted and enjoyed spending time with mother      

     Strongly disagree 0 (0.0%) 0 (0.0%) 0 (0.0%) 
     Disagree 3 (4.3%) 1 (2.9%) 2 (5.7%) 
     Agree 29 (41.4%) 14 (40.0%) 15 (42.9%) 
     Strongly agree 38 (54.3%) 20 (57.1%) 18 (51.4%) 

 
 
 
 
0.543 

Wished family had spent more "family time"       
     Strongly disagree 1 (1.4%) 1 (2.9%) 0 (0.0%) 
     Disagree 29 (41.4%) 12 (34.3%) 17 (48.6%) 
     Agree 33 (47.1%) 18 (51.4%) 15 (42.9%) 
     Strongly agree 7 (10.0%) 4 (11.4%) 3 (8.6%) 

 
 
 
0.485 

Did not enjoy spending time with family (% yes)  
6 (8.6%) 

 
4 (11.4%) 

 
2 (5.7%) 

 
0.277 

Trusted and enjoyed spending time with father.        
     Strongly disagree 3 (4.3%) 2 (5.7%) 1 (2.9%) 
     Disagree 13 (18.6%) 3 (8.6%) 10 (28.6%) 
     Agree 35 (50.0%) 22 (62.9%) 13 (37.1%) 
     Strongly agree 19 (27.1%) 8 (22.9%) 11 (31.4%) 

 
 
 
0.767 

Family experienced money problems (% yes) 
34 (48.6%) 16 (45.7%) 18 (51.4% 0.632 

Parent(s)/adult(s) at home argued and fought a 
lot (% yes) 

26 (37.1%) 12 (34.3%) 14 (40.0%)  
0.621 

Parent(s)/adult(s) at home abused alcohol  
(% yes) 

13 (18.6%) 5 (14.3%) 8 (22.9%)  
0.356 

Family member/close friend suffered  accident 
or illness (% yes) 

30 (42.9%) 16 (45.7%) 14 (40.0%)  
0.629 

Experienced death of family member/close 
friend (% yes) 

 
37 (52.9%) 

 
18 (51.4%) 

 
19 (54.3%) 

 
0.811 

         
 

Table 5.   List of items/events included in the total stress score, organized by the domain 
represented.  Frequency and percentages of responses are also listed for the total population, 
Shelton State subsample, and UA subsample. 
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IV.  SEXUAL/SOCIAL       
Trusted and enjoyed spending time with many 
friends       
     Strongly disagree 2 (2.9%) 2 (5.7%) 0 (0.0%) 
     Disagree 8 (11.4%) 4 (11.4% 4 (11.4%) 
     Agree 44 (62.9%) 22 (62.9%) 22 (62.9%) 
     Strongly agree 16 (22.9%) 7 (20.0%) 9 (25.7%) 

 
 
 
 
0.294 

Was pushed or hit by parent(s)/adult(s) at home 
(% yes) 20 (28.6%) 13 (37.1%) 7 (20.0% 

 
0.112 

Was verbally hurt/yelled at by parent(s)/adult(s) 
at home (% yes) 18 (25.7%) 11 (31.4%) 7 (20.0%) 

 
0.274 

Was inappropriately touched or made sexually 
uncomfortable (% yes) 9 (12.9%) 4 (11.4%) 5 (14.3%) 
        

 
0.721 

V.  DISTRESS       
Ran away from home (% yes) 7 (10.0%) 3 (8.6%) 4 (11.4%) 
       

 
0.690 

VI.  RELOCATION       
Parent(s)/adult(s) at home changed jobs  
(% yes)  

32 (45.7%) 17 (48.6%) 15 (42.9%) 
 
0.631 

Changed schools (% yes) 28 (40.0%) 15 (42.9%) 13 (37.1%) 0.626 
Family moved (% yes) 35 (50.0%) 19 (54.3%) 16 (45.7%) 0.473 
VII.  AUTONOMY       
Was dedicated to hobbies/extracurricular(s)  
(% yes) 53 (75.7%) 24 (68.6%) 29 (82.9%) 

 
 
0.163 

† From comparison of means or Chi Square between Shelton State and UA.  
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Table 6.   Stress scores:  Mean ± standard deviation shown for stress scores of the total 
population, Shelton State subsample, and UA subsample.  Mean ± standard deviation stress 
scores are also shown for Non-Black versus Black participants for the total population. 
	  

Figure 6.  Stress score as a function of SES in the total population (n=70).	  

  Total Shelton State  UA  p† 
  (n= 70) (n= 35) (n= 35)   

          
Stress score (combined) 32.21 + 4.21 32.91 + 4.73 31.51 + 3.54 0.166 
     Non-Black (n=57)  31.67 + 3.78* (n=23)  32.08 + 4.18 (n=34)  31.38 + 3.51  
     Black (n=13)  34.62 + 5.25* (n=12)  34.50 + 5.46 (n=1)  36.00 + 0.00  
†  From independent samples t-test Non-Black and Black students. 
*  significant at < 0.05 level 
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 No relationship was observed between current age and stress levels.  A moderate 

association was observed between SES and stress level (r=-0.423, p<0.001), indicating a 

decrease in stress with increasing SES (Figure 6).  SES was found to explain 17.9% of the 

variance in total stress.  However, no significant differences were observed in stress scores 

between individuals of parents with high versus low education levels.  Within the total 

population, participants who were less religious had significantly higher stress scores than their 

more religious counterparts (p=0.032). These findings are reported in Table 7.  Within the 

Shelton State sample alone, a t-test revealed that participants who reported low religiosity had 

stress scores that were 3.71 points higher than their more religious counterparts; this was a 

statistically significant difference (p=0.020). 

 

 

 

 

 

 

  

 

 

 

 

Table 7.  Pearson’s coefficients for stress score versus covariates SES, father’s education, 
mother’s education, and religiosity, shown for total, Shelton State, and UA populations.  

	    
 
 
 

*   significant at <0.05 level 
** significant at < 0.001 level  

Covariate  
Stress score  

Correlation coefficient (Pearson’s r) 
SES -0.423** 
     Shelton State  -0.375* 
     UA -0.453* 
father's education -0.170 
     Shelton State  -0.051 
     UA -0.183 
mother's education -0.242* 
     Shelton State  -0.303 
     UA -0.071 
religiosity -0.256* 
     Shelton State  -0.294 
     UA -0.163 
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Table 9.   Pearson’s coefficients for stress score versus ages of menarche, first sexual experience,  
and first sexual intercourse, shown for total, Shelton State, and UA populations. 
	  

Table 8.  Listed by childhood event, differences in mean stress score, age of menarche, age of first sexual experience,  
and age of first sexual intercourse between those who did and did not experience the event.   

  Difference in means (yes-no) 

Event  
Stress 
score  

Age of 
menarche 

Age of first 
sexual 
experience 

Age of first 
sexual 
intercourse  

Trouble with the law  8.48** -1.736 -0.065 -1.058 
Hit 4.25** -1.370* -1.549** -1.003* 
Verbally hurt 6.14** -1.041* -1.407* -1.087* 
Sexually hurt  2.94* -1.142 -1.43 -0.168 
Parents abused alcohol 3.70** 0.215 0.179 1.13 
Parents fought  3.82** -0.890* -0.30 -0.338 

*   significant at <0.05 level  
** significant at < 0.010 level  

 Coefficient (Pearson's r) 

 
Age of 
menarche 

Age of first sexual 
experience 

Age of first sexual 
intercourse 

    
Stress score (combined) -0.331** -0.225 -0.311* 
Shelton State -0.440** -0.092 -0.330 
UA -0.117 -0.358* -0.249 

           * significant at <0.05 level  
           ** significant at < 0.01 level  
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 There were significant differences in mean stress score, age of menarche, age of first 

sexual experience, and age of first sexual intercourse between those who had and had not 

suffered various distressing traumatic childhood events (Table 8).  Individuals who had 

experienced trouble with the law were significantly likely to have a stress score that was 8.48 

points higher than those that did not (p<0.001).  Individuals who were hit by parents or adults in 

their household had stress scores which were 4.25 points higher than individuals who were not 

hit (p<0.001); their age of menarche was 1.76 years earlier (p=0.003), and their first sexual 

experience and intercourse, respectively, were 1.55 years (p=0.009) and 1.0 year (p=0.05) earlier 

than their counterparts who were not hit.  Similarly, individuals who experienced verbal abuse 

had stress scores 6.14 points higher than their counterparts (p<0.001); they also experienced age 

of menarche (p= 0.029), age of first sexual experience (p=0.022), and age of first sexual 

intercourse (p=0.04) approximately 1 year earlier than their non-verbally abused counterparts.  

Participants whose parents abused alcohol had stress scores which were 3.70 points higher than 

participants whose parents did not abuse alcohol (p=0.003).  Lastly, participants’ whose parents 

fought had stress scores which were 3.82 points higher than their counterparts (p<0.001), and 

their age of menarche was almost 1 full year earlier than their counterparts whose parents did not 

fight (p=0.04) 

 

Relationship between stress and developmental timing  

 Earlier menarche was weakly associated with greater stress scores (r=-0.331, p=0.005), 

with stress explaining 10.9% of the variance in age of menarche within the total population 

(Figure 7).  An even stronger association between higher stress and earlier menarche was 

observed in the Shelton State subsample (r=-0.440, p=0.008) (Table 9).  Within the total 
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population, a t-test comparing mean age of menarche in individuals with high versus low 

childhood stress revealed significant differences; girls with highly stressful childhoods were 

observed to experience menarche an average of 2.11 years earlier than their low stress 

counterparts (p=0.002) (Table 10).  School was found to moderate the relationship between 

stress and age of menarche, with the interaction term school*stress explaining 2.20% more of the 

variance in age of menarche in addition to stress and other covariates of ethnicity (dichotomized 

into Black, Non-Black), SES, father’s education, mother’s education, and religiosity (p=0.066) 

(Table 11).  This interaction term is likely to be significant within a larger sample.  A weak 

association was also observed between greater stress scores and earlier age of sexual intercourse 

in the total population (r=-0.311, p=0.022, R2=0.097) (Figure 8). Girls with high stress in 

childhood were likely to first have sexual intercourse 1.58 years earlier than their counterparts 

with low stress in childhood (p=0.025) (Table 10).  There was no significant association 

observed between stress in childhood and age at first sexual experience.   

  A t-test assuming equal variance revealed no difference in stress scores between 

individuals who had experienced their first sexual experience (p=0.667) or sexual intercourse 

(p=0.215) as compared with those who had not.  However, within the Shelton State subsample, 

the 7 girls who had not yet had intercourse were significantly more likely to have reported that 

their childhood weight was skinny (p=0.015), strongly agree that they trusted their mothers 

(p=0.046), and indicate they were satisfied with their family’s amount of time spent together 
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Figure 7.  Age of menarche as a function of stress score in the total population (n=70).   
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 Figure 8.  Age at first sexual intercourse as a function of stress score in the total population (n=70). 	  
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Table 10.  Differences in mean + standard deviation ages of menarche, first sexual experience, and first sexual intercourse 
for high stress versus low stress individuals within the total population (n=70).	  

Table 11.  Multiple linear regression:  Age of menarche as a function of stress and stress*school interaction with covariates. 
	  

 

 Low stress High stress 
Difference (yrs) 

(High –Low stress) p† 

      

Average age of menarche  (yrs) 12.54 + 1.69 10.43 + 1.13 -2.11 0.002 

Average age of first sexual experience  (yrs)    15.65 + 2.26 14.86 + 1.46 -0.79 0.372 

Average age of first sexual intercourse (yrs) 16.72 + 1.74  15.14 + 1.22 -1.58 0.025 
   †  From independent samples t-test assuming equal variance	  

!

Covariate Coefficient (!) p 

SES 0.143 0.007 
mother's education 0.309 0.001 
father's education 0.040 0.020 

religiosity -0.165 0.473 
ethnicity 0.036 0.180 

stress score -0.241 0.003 
 overall model 0.006 

SES 0.167 0.007 
mother's education 0.291 0.001 
father's education 0.069 0.020 

religiosity -0.175 0.473 
ethnicity 0.046 0.180 
school -1.269 0.099 

stress score -0.194 0.003 
school*stress 1.258 0.066 

 overall model 0.012 
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(p=0.036).  A t-test comparing ages of first sexual experience and first sexual intercourse 

between girls who had experienced earlier versus later menarche revealed no significant 

differences; however, mean ages of first sexual experience and first sexual intercourse for girls 

who experience menarche earlier were approximately 0.5 years earlier than their counterparts 

who experienced menarche later.   

 Covariates known to influence stress, ethnicity (dichotomized into Non-Black and 

Black), SES, mother’s education, father’s education, and religiosity, slightly modified the 

relationship between stress and age of menarche.  Within the total population, stress score alone 

explained an additional 4.3% of the variance in age of menarche (p=0.063) (Table 11).  

Covariates explained 19.8% of variance in age of menarche (p= 0.013), leading to a total 

explained variance of 24.1%.  β suggested that age of menarche decreases by 0.241 standard 

deviations for every unit increase in stress score (p=0.063).  The overall model was significant 

(p=0.006).  Controlling for ethnicity, SES, maternal and paternal education, and religiosity, 

stress score explained an additional 2.2% of the variance in age of first sexual experience 

(p=0.240) (Table 12).  Covariates explained 9.1% of variance in age of first sexual experience 

(p=0.339), leading to a total explained variance of 11.3%.  β suggested that age of first sexual 

experience decreases by 0.173 standard deviations for every unit increase in stress score 

(p=0.295).  The overall model was non-significant (p=0.240).  Controlling for the same 

covariates, stress score was observed to explain an additional 11.1% of the variance in age at first 

sexual intercourse (p=0.013) (Table 13).  Covariates explained 11.7% of the variance in age at 

first sexual intercourse (p=0.192, leading to a total explained variance of 22.8%.  Age of first 

sexual intercourse was observed to decrease by 0.373 standard deviations for every unit increase 
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in stress score (p=0.013).  The overall model involving covariates, stress, and age at first sexual 

experience was significant (p=0.050).   

 Regression diagnostics confirmed no evidence of problems related to normality, linearity, 

data heterogeneity, collinearity, or influential outliers.  Because removal of data with either very 

large or low standard deviation (sdr) and/or leverage residual values failed to markedly affect the 

relationship observed in the original regression, these data were retained in the data sample.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Covariate Coefficient (β) p 

SES 0.015 0.121 
mother's education 0.004 0.085 
father's education 0.173 0.050 

religiosity 0.146 0.039 
ethnicity 0.120 0.429 

stress score -0.173 0.037 
 overall model 0.315 

Covariate Coefficient (β) p 

SES -0.279 0.248 
mother's education -0.203 0.453 
father's education 0.295 0.085 

religiosity 0.162 0.070 
ethnicity 0.013 0.334 

stress score -0.373 0.011 
 overall model 0.050 

Table 12.  Multiple linear regression: Age of first sexual experience as a function of stress 
with covariates. 
	  

Table 13.  Multiple linear regression: Age of first sexual intercourse as a function of stress 
with covariates. 
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Assessment of cultural models  

 10 UA students and 22 Shelton State students between the ages of 19-25 years 

participated in Interview/Questionnaire I. Of the many terms and ideas provided, the 15 most 

salient were incorporated into 15 questions representing three broad sections: factors influencing 

age of menarche, the effects of short-term stress, and the effects of long-term stress (second part 

of Interview/Questionnaire II).  The answers to questions from each section were entered into 

AnthroPac software and cultural consensus was performed.  The results are presented in Tables 

14-16.  Minimal differences were observed in the cultural models between the total population, 

UA subsample, and Shelton State subsample.   

 Because responses were coded on a scale of 1 to 4 (1 = strongly disagree and 4 = strongly 

agree), terms ranked <2 or >3 represent response extremes.  A strong cultural model was 

observed regarding factors which influence timing of menarche, with respondent reliability at 

0.973, an Eigenvalue ratio of approximately 5, and an average + standard deviation competence 

of 0.581 + 0.233.  Participants responded that hormones (3.19), genes (3.18), physical 

characteristics (3.15), and weight (3.15) are the most high-ranking (“agree”) items which 

influence age at menarche.  Items including divorced parents (1.90), parental attention (1.80), 

and socioeconomic status (1.88) had low rankings (“disagree”) in their influence on age at 

menarche (Table 14).   

 Weak models were observed regarding consequences of short-term and long-stress.  

These cultural models had Eigenvalue ratios of approximately 1.98 and 2.79, respectively.  In 

considering general views regarding the specific consequences of short-term stress, participants 

highly rated performance in school (3.27), mood changes (3.54), relationships with friends 

(3.27), health (3.01), destructive behavior (3.04), altered appetite (3.16), and social problems 
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(3.13) (Table 15).  With regard to the consequences of long-term stress, participants highly rated 

mood changes (3.67), social relationships (3.60), hormones (3.08), sleeping and eating patterns 

(3.57), disease (3.30), self-image (3.51), addictions (3.24), performance in school (3.43), 

menstrual cycle frequency (3.25), and age at first sex/sexual activity (3.07) (Table 16).  In 

keeping with results of the first cultural model regarding causes of menarche, participants were 

fairly neutral in their ranking of age of puberty as a consequence of short-term stress (2.05) and 

long-term stress (2.77).  For both models, there were no items with which participants overall 

strongly disagreed.   

 Evaluation of individual competence within the cultural model for age of menarche 

facilitated exploration of a potential interaction effect between competence and stress levels.  

However, competence was not found to significantly moderate the association between stress 

and age of menarche; while there was a slight difference in the variance in stress explained by 

age of menarche for high (R2= 0.068) versus low (R2=-0.144) competent individuals, the 

interaction coefficient was not significant (p=0.862) (Figure 9).  In fact, a Pearson’s correlation 

revealed that individuals with high competence actually had a non-significant relationship 

between earlier age of menarche and higher stress (r=-0.262, p = 0.123), while individuals with 

low competence demonstrated a fairly significant and substantial relationship between these 

variables (r=-0.380, p=0.027).  
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Table 14.  Cultural model of factors influencing age of menarche.   
(Emboldened items indicate response extremes < 2 =  disagree and >3=agree.) 
 
	  

Respondent Reliability = 0.973 
Eigenvalue ratio:  4.967/1.018 
Average + std deviation:  0.581 + 0.233 
	  

Item 
Culturally Correct 

Response 
    

hormones 3.19 
genes  3.18 
physical characteristics  3.15 
weight 3.15 
diet 2.98 
athleticism 2.98 
emotional stress 2.83 
maternal age of menarche 2.75 
other women’s cycles 2.70 
abuse 2.35 
emotional maturity 2.32 
ethnicity 2.00 
divorced parents 1.90 
socioeconomic status 1.88 
parental attention 1.80 

 

	  

Agree	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Disagree	  
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Table 16.  Cultural model of consequences of long-term stress. 
(Emboldened items indicate response extremes < 2 =  disagree and >3=agree.) 
 
	  

Table 15.  Cultural model of consequences of short-term stress. 
(Emboldened items indicate response extremes < 2 =  disagree and >3=agree.) 
 
	  

Respondent Reliability = 0.911 
Eigenvalue ratio:  1.977/1.058* 
Average + std deviation:   
     0.340 + 0.322 
 

*Data is not well explained by a 
single factor. 

	  

	  

Agree	  

	  

	  

	  

	  

	  

	  

	  

Disagree	  

Item 
Culturally 

Correct Response 
    

performance in school 3.27 
memory 2.93 
reproductive characteristics 2.46 
mood changes  3.54 
relationships with friends 3.27 
physical characteristics 2.47 
age at puberty 2.29 
health 3.01 
physical activity  2.97 
age of menarche 2.05 
destructive behavior 3.04 
altered appetite 3.16 
social problems  3.13 
adaptation 2.90 
age at first sex/sexual activity 2.57 

 

Item 
Culturally  

Correct Response 
    

mood changes 3.67 
social relationships 3.60 
hormones 3.08 
sleeping and eating patterns 3.57 
disease  3.30 
self-image 3.51 
chances of future divorce 2.73 
parental divorce 2.24 
addictions 3.24 
performance in school 3.43 
menstrual cycle frequency 3.25 
age at puberty  2.77 
taking responsibility 2.81 
age at menarche 2.79 
age at first sex/sexual activity 3.07 

 

	  

Agree	  

	  

	  

	  

	  

	  

	  

Disagree	  

Respondent Reliability = 0.958 
Eigenvalue ratio:  2.793/1.217** 
Average + std deviation:   
 0.484 + 0.292 
 
**Ratio does not account for 
three times the variance of the 
second. 
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Figure 9.  Age of menarche versus stress as a function of cultural competence  
in the total population (n=70). 
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CHAPTER 5 

DISCUSSION 
 
 

 This integrative, mixed-methods project sought to (A) investigate the effects of aggregate 

childhood experiences and circumstances on developmental timing, (B) examine whether a 

cultural model exists in which stress and developmental timing are causally linked, and (C) 

determine whether beliefs encapsulated within such a cultural model may align with empirical 

findings regarding personal developmental narratives.  A stress measure was designed cognizant 

of findings that general domestic life, nutrition, and mental health statuses are mediators of 

developmental timing, and stress scores were correlated with ages at menarche, first sexual 

experience, and first sexual experience – dimensions of both physical and behavioral maturation.  

In light of Life History perspectives, it was hypothesized that young women who experienced 

highly stressful childhoods experienced these developmental events at younger ages as compared 

with their counterparts who had less stressful childhoods.  Furthermore, I predicted the existence 

of a widespread cultural model in which incidents of high stress are believed to lead to earlier 

puberty, and that participants with higher stress would be more likely than their counterparts 

with lower stress scores to apply this cultural model as an explanatory framework for their own 

developmental experiences.  Results promise to broaden present knowledge of the biological, 

social, and cultural factors that drive human development and reveal the extent to which cultural 

models may align with developmental theoretical predictions. 
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Descriptive characteristics 

 Students from Shelton State Community College as well as the University of Alabama 

were recruited in order to maximize ethnic and socioeconomic diversity within the total study 

population.  Because Shelton enrolls a higher percentage of Black students than does UA 

(approximately 25% to 13%), it was anticipated that the Shelton State subsample would have a 

larger percentage of non-White participants than the UA subsample.  However, the number of 

Black students enrolled at Shelton was 12 times the number of Black participants enrolled at UA; 

it is likely that this ethnic representation does not match enrollment percentages at Shelton versus 

UA due to random sampling error.  There was a substantial difference in SES scores between the 

two schools, with Shelton State having an average SES score 0.70 points below that of UA 

students.  This is largely driven by significant difference in SES scores for Black versus Non-

Black individuals given that there was no significant difference in SES between non-Black 

Shelton students and their non-Black UA counterparts.  Shelton State participants reported non-

significant but lower SES scores than their UA counterparts as well as lower levels of education 

for both their fathers and mothers.   

 The lower SES scores of Shelton State students indicate that these participants are likely 

to have grown up in poorer, less stable home environments than the UA students.  

Overwhelmingly, a little more than half of Shelton students had never lived with their fathers 

while almost two-thirds of UA students had lived with their fathers throughout all of childhood 

and adolescence.  This indicates the extent to which economic instability may be associated with 

aspects of family environment such as family dysfunction and specific experiences within the 

home setting.  Religiosity also seems to be associated with family stability; while there are many 

possible explanations for this relationship, perhaps because attending church can be a unifying 
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weekly family activity, UA students reported both greater religiosity as well as more cohesive 

families as compared with Shelton State students.  Unlike SES, differences in religiosity between 

Shelton State and UA subsamples does not appear to be driven by ethnic differences; within the 

entire population, Black and Non-Blacks had nearly identical religiosity scores.   

 While several studies have showed a strong association between low SES and heightened 

risk for obesity in children, the difference in SES between Shelton and UA samples was not 

reflected in differences in childhood weight between the two samples (Wang & Zhang 2006; 

Gordon-Larsen et al. 2003; Gnavi et al. 2000).  Proportions of participants who reported their 

childhood weights as skinny, thin, normal, or chubby, respectively, were nearly identical 

between Shelton State and UA students.  Therefore, SES may have been reflected in perceptions 

of nutritional status rather than weight; significantly more Shelton students agreed that their 

nutritional statuses could have been healthier as compared with their UA counterparts.   

 First, these findings imply the powerful role of SES in shaping conditions within the 

family environment, particularly factors indicative of family stability, including how long a child 

lives with both parents.  Even though the difference in SES between Shelton State and UA 

students was not significant, differences in time lived with father were tremendous between the 

two samples; nearly four times more Shelton students—amounting to greater than half the 

Shelton sample—had never lived with their fathers as compared with their UA counterparts.  

Differences between the two samples regarding SES, time lived with father, and parental 

education levels were largely driven by ethnic disparities; within the overall sample, Black 

students had significantly lower SES and parental education levels as compared with non-Black 

students, and the Shelton subsample had 11 times the number of Black students as compared to 

the UA sample.  Secondly, the consistency evident within these results attests to the reliability of
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both the questionnaire and interview data collection methods.  The consistency of participants’ 

responses across somewhat subjective variables such as SES, religiosity, weight, and time lived 

with father suggests that participants, regardless of whether they were engaging in an interview 

or questionnaire, were willing to reflect upon the questions with reasonable accuracy and provide 

honest answers. 

  

Assessment of developmental timing 

 The mean age of menarche of the total population, 12.3 years, fits well with the range of 

average age of menarche in the United States as reported in the literature (12.2-12.8 years) 

(Walwoord 2010; Parent et al. 2003).  Although the difference was non-significant, Shelton State 

students had slightly lower ages of menarche as compared with UA students.  Indeed, this can be 

potentially attributed to differences in SES; a significant relationship was observed between 

lower SES and earlier age of menarche.  This is somewhat surprising given multiple published 

findings of an association between lower SES and later menarche; however, this is often 

attributed to poor nutrition (Mishra et al. 2009; Ellis 2004; Wierson et al. 1993; Moffitt et al. 

1992).  For example, young girls who have migrated from poor to developed countries have been 

observed to experience advanced puberty due to sudden nutritional improvement (Gluckman & 

Hanson 2006a).  Within the present sample, childhood weight as reported by Shelton State and 

UA students suggest no significant nutritional differences, suggesting that nutritional conditions 

are controlled for when comparing influences of SES on health between Shelton State and UA 

students.  Therefore, factors inherent to low SES other than nutrition may be responsible for the 

earlier age of menarche observed in the Shelton State participants.  The slightly earlier age of  
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menarche in Black versus Non-Black students in the present study was non-significant, 

supporting recent findings in the literature that racial factors play a relatively minimal role in 

timing of puberty; thus, ages of menarche for Black versus Non-Black students were fairly 

comparable (Adams Hillard 2008; Parent et al. 2003).  Non-significant but nonetheless earlier 

ages of first sexual experience and first sexual intercourse in Shelton State versus UA students 

also reflects published studies demonstrating that lower SES individuals undergo faster 

behavioral maturation than their counterparts of higher SES (Ellis et al. 2003).    

 Within the Shelton State subsample, the significant relationship observed between greater 

religiosity and later age at first sexual intercourse was expected given religious proscriptions 

against premarital and casual sex.  Interestingly, no relationship was observed between 

religiosity and first sexual experience in the total, Shelton, or UA populations.  Absence of 

significant relationships between religiosity and first sexual experience and intercourse within 

the UA subsample was especially surprising given UA students’ higher childhood religiosity 

scores.  This suggests that despite having reported having had more religious families when 

growing up, UA students may not have subscribed to traditionally religious views, or they may 

have abandoned these during adolescence and adulthood.  As an alternative hypothesis, because 

they were participating in an interview with another individual rather than filling in a blank on an 

anonymous questionnaire, it is possible that UA students may have felt less comfortable than 

Shelton State students in responding honestly to such sensitive questions regarding their ages at 

first sexual experience and intercourse.  Furthermore, in light of peer pressure faced by 

adolescents and college students to engage in sexual activity, UA students may have provided 

falsely early ages for their first ages of first sexual experience and intercourse. 
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Assessment of stress and its relationship with developmental timing 

 Stress scores of Shelton State students were 1.4 points higher on average than those of 

UA students and spanned a wider range, with a minimum stress score 1 point lower and a 

maximum stress score 10 points higher as compared with the stress scores of UA students.  

While the difference in stress scores between the two populations was non-significant, the 

elevation in Shelton State students’ stress scores is driven by disparities in ethnicity and with 

this, SES, between the samples.  This is confirmed by significant relationships observed between 

higher stress scores, lower SES, and greater stress for Black versus Non-Black students while 

such relationships were not observed between Non-Black students at Shelton versus UA.  As 

observed in the UA sample, greater religiosity may serve to lower stress; this supports literature 

documenting a relationship between religious coping and psychological adjustment to stress 

(Ano & Vasconcelles 2005).  Once again, these findings imply the substantial association 

between SES and overall stress, and with this, family environment and social circumstances; 

these factors may even participate in a perpetuating cycle in which low SES, minimal religiosity, 

dysfunctional family stress, and high stress continue to reinforce one another.   

 Findings of higher stress scores as well as earlier ages of menarche, first sexual 

experience, and first sexual intercourse in individuals who had experienced verbal, sexual, or 

physical abuse, parental alcohol abuse, parental fighting, or trouble with the law are consistent 

with published findings that traumatic events may be physiologically manifested in altered 

physical and behavioral developmental timing.  Participants who had experienced trouble with 

the law had a dramatically elevated average stress score by about 8 points as compared with the 

stress scores of individuals who had not experienced trouble with the law.  Individuals who were 

physically hit by parents or adults at home had average stress score elevated by approximately 4 
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points, advanced age of menarche, and earlier ages of first sexual experience and intercourse.  In 

corroborating findings in the literature that isolated traumatic events may influence stress levels 

and developmental timing, these results speak to the validity of the stress score used in the 

present study and its ability to associate ages of physical and behavioral maturation with specific 

childhood experiences.  

 Greater stress scores were significantly associated with earlier menarche in both the total 

population and Shelton State subsample.  This supports the initial hypothesis with respect to 

objective (A) that girls with higher overall childhood stress levels experience physical 

developmental milestones such as menarche several years earlier than their counterparts with 

lower stress levels.  Dichotomizing stress scores into “high” and “low” revealed the substantive 

finding that girls with high childhood stress are likely to undergo menarche 2.11 years earlier on 

average than girls with low childhood stress levels.  Furthermore, t-tests supported the initial 

hypothesis that girls with higher childhood stress experience earlier behavioral maturation as 

compared with girls with lower childhood stress; these girls were likely to experience their first 

sexual intercourse 1.58 years earlier than their counterparts with lower childhood stress.  These 

relationships may not have been observed in the UA population alone due to the smaller range of 

UA students’ stress scores as compared with those of Shelton State students; because of this, the 

relationships between developmental milestones and stress may have been less apparent.  

Furthermore, absence of these relationships within the UA subsample may be due to differences 

in data collection methods at Shelton State versus UA.  As discussed previously, UA students 

may have been more hesitant to respond with complete honesty to answers regarding first sexual 

experience and intercourse due to the presence of the interviewer.   
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 With teenage pregnancy recently on the rise within the United States, there is a 

significant need to clearly understand the demographic, personal, interpersonal or normative 

factors involved in an adolescent’s likelihood of engaging in sexual behavior (Harvey & Spigner 

1995).  The finding that girls within the Shelton State subsample who had not yet had sexual 

intercourse were significantly more likely to rate their childhood weight as skinny and have close 

relationships with their mothers as well as with their families provides further evidence that girls 

from nutritionally poor, and socially unreliable, high-stress circumstances exhibit advanced 

sexual behavior (van Jaarsveld et al. 2007; Harvey & Spigner 1995).  Furthermore, the 

relationships observed between certain traumatic childhood events, higher stress scores, and 

early ages at somatic and behavioral developmental milestones reaffirm evidence of the 

relationship between early physical development and advanced sexual behavior, often 

manifested in problematic, high-risk environments (van Jaarsveld et al. 2007; Harvey & Spigner 

1995). 

 While differences in ages of menarche (-2.11 years) and first sexual intercourse (-1.58 

years) in individuals of high versus low childhood stress appear relatively small, these 

differences have profound and meaningful implications for aspects of somatic and psychosocial 

development.  Menarche in the United States is approximately three years earlier than it was one 

hundred years ago, and this change has caused serious concern within the health and scientific 

research community (Gluckman & Hanson 2006b).  The observation that age of menarche 

decreases by 0.244 standard deviations for every unit increase in stress score when controlling 

for ethnicity, SES, parental education, and religiosity has frightening implications for the effects  
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of compounded stress events on earlier age of menarche.  Additionally, the discrepancy in ages 

at developmental milestones between individuals who had high versus low childhood stress 

confirms that accumulated stressful childhood events, representing an aggregate of social and 

environmental dimensions rather than isolated acute factors, can successfully predict maturation 

timing (Walvoord 2010; Mishra et al. 2009; Adams Hillard 2008; Ellis et al. 2006; Boyce & Ellis 

2005; Ellis 2004; Chisholm 1996).  

 In contrast to findings documented in the literature, later menarche was not observed in 

the lower SES Shelton State students as compared with their higher SES UA counterparts.  

Instead, lower SES Shelton State students experienced earlier menarche as compared with their 

UA counterparts.  This is likely to be due to higher socioemotional stress rather than inadequate 

nutrition experienced by Shelton State versus UA students.  Indeed, Shelton State and UA 

students reported nearly identical childhood weights, indicating almost matching nutritional 

statuses.  This finding supports the notion that physical and socioemotional stressors are both 

opposing and “hierarchically ordered;” “pubertal timing is contingent firstly on health and 

nutrition and, when these are adequate [and comparable], on socioemotional conditions” (Ellis 

2004, 949).  As described previously, these results are logical given that women at both Shelton 

and UA are college students with a relatively narrow range of environmental circumstances and 

socioemotional conditions.  

 Such significant relationships observed between SES, stress, and earlier menarche are 

consistent with the notion that response to stress is a physiological adaptation favored by natural 

selection which tracks variation in resource availability and environmental conditions and adjusts 

physical development so as to maximize reproductive success (Ellis 2004).  In conceptualizing 

pubertal timing as a “bioassay” of childhood circumstances, this bioassay establishes HPA axis 
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and brain-endocrine “lifetime set points for reproductive functioning” (Ellis 2004, 930).  Such 

altered endocrine status and sensitivity of receptors for endocrine and metabolic signaling which, 

in turn, affect brain and gonad maturation are believed to have evolved in especially low quality, 

harsh, unreliable environments with limited resources (Boyce & Ellis 2005; Ellis 2004).  

Consistent with the concepts of Life History Theory, which conceptualize pubertal timing as a 

trade-off between distribution of metabolic resources toward current versus future strategies of 

reproduction, the earlier pubertal timing in girls with higher childhood stress scores indicates a 

biased allocation of resources toward short-term reproduction.  This supports both the 

psychosocial acceleration and child development theories, suggesting that advanced timing of 

menarche allows females surrounded by high levels of interpersonal stress and lack of 

socioemotional support to speed their rates of pubertal maturation, accelerate sexual activity, and 

be geared toward relatively unstable pair bonds and lower levels of parental investment (Ellis 

2004).  Similarly, the later pubertal timing in girls with lower childhood stress scores indicates a 

biased allocation of resources toward long-term reproduction so as to optimize offspring fitness.   

 Boyce and Ellis recently proposed a U-shaped curvilinear association between levels of 

support and social resources versus stress and adversity in early childhood environments and 

timing of puberty (2005).  Intended to show that stress reactivity accounts for both inhibiting and 

accelerating effects of psychosocial stress on timing of pubertal development, this model 

proposes that both highly protective and acutely stressful childhood environments cause up-

regulation of stress reactivity systems which inhibits maturation of the HPG axis, delaying 

puberty.  While this hypothesis is supported by some findings in the literature which claim that 

highly supportive as well as extremely stressful socioemotional environments lead to delayed 

puberty, the present data indicated a clear association between greater socioeconomic stress and 
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advanced puberty.  This is consistent with one half of the U-shaped model, a logical finding 

given that women at both Shelton State and UA are college students; a U-shaped curve may be 

visible in a sample of participants with a wider range of environmental circumstances and more 

variable socioemotional conditions.   

 Lastly, the clear associations between total childhood stress and ages of menarche, first 

sexual experience, and first sexual intercourse attest to the legitimacy of the stress scale in which 

events represented by the various domains Autonomy, Deviance, Relocation, Family/Parents, 

and Sexual/Social, Nutrition, and Distress, can be summed to create a stress score representative 

of childhood experiences which reliably correlates with ages at physical and behavioral 

developmental milestones.  However, greater attention to the specific nature of various childhood 

events, including when an event occurred, the extent to which it bothered the individual, as well 

as assigning different weights to various domains in order to represent relative “stressfulness” 

may result in strengthened findings.  This could also shed light on whether there is a certain 

window of sensitivity during which experiencing stressful conditions may be most likely to 

affect developmental timing.  

 

Assessment of cultural models  

 Models of stress and ages at developmental events were examined in order to explore the 

possibility that the relationships observed between higher stress and earlier ages of menarche and 

sexual behavior are due to participants’ application of a cultural model in which developmental 

and stressful events are causally linked.  In the course of the pilot study, a number of participants 

anecdotally indicated that they had undoubtedly experienced menarche at a certain age due to a 

single stressful event several months or weeks prior.  If many participants subscribe to a model 
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in which stress causes advanced pubertal timing, they may unknowingly reshape recollections of 

ages at developmental milestones in an effort to assign a meaningful and logical framework to 

their life events.  Such inaccurate construction of memories, particularly regarding age of 

menarche, around social and cultural events would lead to a significant association between 

greater stress and earlier development which fails to be supported by objective scientific 

findings.   

 Of the three models, only the model regarding causes of menarche was robust, with an 

Eigenvalue ratio above 3 and an average competence around 0.60. This suggests that causes of 

age of menarche are better known and/or that people have much stronger feelings about what 

factors may or may not lead to menarche as compared to sexual behavior.  Furthermore, age of 

menarche, especially in comparison to such broad concepts as “stress,” is an easily identifiable, 

isolated event.  Because of this, participants seemed much more sure in their responses about 

which factors would or would not lead to menarche, and as a result, their answers ranged from 

“strongly disagree” to “strongly agree.”  However, stress is a broad, amorphous concept, and 

almost anything imaginable, especially when combined with other factors under certain 

conditions, can lead to short-term or long term-stress.  For this reason, participants had a hard 

time distinguishing between what factors were or were not consequences of short-term stress 

and/or long-term stress.  Therefore, answers for these two latter models were mostly “agree” or 

“strongly agree;” such lack of disparity between responses may have caused these cultural 

models to have Eigen values less than three and average values far below 0.600.  Because these 

two models are so weak, their results are unreliable.   

 In articulating factors believed to influence age of menarche in the first model, 

participants agreed that hormones (3.19), genes (3.18), physical characteristics (3.15), and 
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weight (3.15) play the most significant roles.  Furthermore, participants disagreed that items 

regarding social conditions such as including divorced parents (1.90), parental attention (1.80), 

and socioeconomic status (1.88) played a role in timing of menarche.  While participants were 

relatively neutral about the role of other environmental factors such as abuse (2.35), emotional 

maturity (2.32), emotional stress (2.83), the majority of these rankings were skewed more toward 

“disagree” than “agree.”  This model indicates a collective belief that timing of menarche is fully 

influenced by biological and physical factors rather than environmental conditions.  Individual 

competence – how well a participant knew the model – had no bearing on her own 

developmental narrative.   

 Therefore, in contrast to what was hypothesized with respect to objective (C), these 

findings suggest a model in which biological factors – rather than environmental conditions – are 

believed to lead to age of menarche.  This model is likely to be fairly robust; it is impressive that 

even after being primed in the first part of the interview with questions regarding personal 

stressful childhood experiences followed by questions regarding ages at developmental 

milestones, participants still reported this exclusively biomedical model.  Because knowledge 

regarding cultural models of timing of menarche is so limited, it is unclear where or how this 

strict biomedical perspective has originated.  Such a clear view of differential biomedical factors 

is probably communicated to adolescents and young adults through sexual education in middle 

and high school, messages from the popular media regarding how physical factors such as 

weight, hormones, and genes are responsible for health, as well as parental teaching.  Knowledge 

of the powerful influence of environmental conditions on health is fairly limited, and it is only 

recently that researchers have become attuned to the relationship between stress reactivity and  
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maturation.  Therefore, it is probable that information regarding the association between 

emotional aspects and development has not yet become mainstream public knowledge. 

 Furthermore, despite some knowledge of the effects of stress on development – as 

anecdotally indicated by pilot study participants –most people may subconsciously choose to 

subscribe to a model in which strictly biomedical factors influence maturation because it offers a 

greater sense of security about health.  Physical factors such as weight and hormones are 

tangible, defined concepts which we understand as established traits; often we are born with 

these characteristics and have little control over them.  On the other hand, because environmental 

stress is a somewhat blurry, vague concept, awareness of the relationship between environmental 

circumstances and health introduces multiple concerning variables:  How often does an 

event/condition have to occur in order to result in physical or emotional pathology?  Is there an 

age during childhood at which a certain event’s occurrence is especially destructive?  As 

reflected by participants’ insistence that anything, given proper conditions, has the potential to 

cause short-term or long-term stress, subscription to an environmental model introduces 

countless risk factors; as a result, subscription to this model forces us to engage in the daunting 

task of reflecting upon our environment, considering our own developmental history, and 

confronting harmful variables in order to minimize their influence on our health. 

 

Summary and future studies  

 Despite evidence of a prevalent biomedical model, the clear association observed 

between highly stressful childhood conditions and advanced menarche speaks to the validity of 

stress as an adaptive biological feedback system that serves to maximize reproductive success 

(Gluckman & Hanson 2006b; Boyce & Ellis 2005; Ellis 2004).  Investigating an interaction 
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between competence and stress levels on age of menarche revealed that individuals with highly 

competent theoretical predications are no more likely than individuals of lower competence to 

report their own developmental data to fit the overall trend observed between stress and 

developmental timing; there was no association between an individual’s stress and 

developmental narrative, and the extent to which they subscribed to the model.  The fact that this 

association was not moderated by competence suggests that competence does not influence 

recollections of developmental timing, and with this, that this particular cultural model probably 

does not play a role in shaping the findings regarding childhood stress and earlier menarche.  If 

there were variation in this association as a function of individuals’ competence levels, it would 

lend serious suspicion to the notion that participants manipulated memories so that they aligned 

with theoretical predictions.  If participants do reconstruct memories in order to recall 

developmental events, it seems to be happening in a more subtle way which they are unable to 

articulate upon prompting.   

 Moreover, these results suggest that the extent to which pilot study participants 

anecdotally stated that stress influences menarche may be largely due to idiosyncratic viewpoints 

rather than a widespread, commonly shared model.  In this sense, causal linking of greater stress 

and earlier menarche may have resonance for a minority of individuals depending on their 

unique circumstances.  Or, it is possible that what participants identified anecdotally as discrete 

environmental triggers, such as a grandparents’ death, did not accurately encompass other factors 

surrounding this event.  For example, subjects may have failed to mention resultant financial or 

social changes as a result of this event.  Therefore, maybe anecdotes of isolated events were not 

the full story and cannot be reproduced in a cultural consensus questionnaire in which only  
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discrete events are prompted.  In future studies, a cultural model of stress and development can 

perhaps be explored in greater depth by eliciting full-length narratives in which participants fully 

detail the story of their developmental events as well as the surrounding socioemotional 

circumstances.  

 In this way, these findings do not discount the possibility that memories are reconstructed 

in order to assign meaning to developmental events or that stress is used as an explanatory 

model.  It is possible that the present cultural consensus questions were not well enough defined 

to break down notions of “stress” and extract from participants the cultural model that they use 

when recalling childhood experiences and developmental events.  Or, perhaps this reconstruction 

occurs so subconsciously that it could not be extracted in any type of questionnaire/interview 

setting.  Lastly, these findings attest to the effective strategy of retrospectively collecting 

developmental and childhood data as a valid method by which to investigate the influences of 

social and environmental circumstances on pubertal timing.  Longitudinal studies are 

undoubtedly more accurate and eliminate risk for inaccurate data due to erroneous recollection.  

However, prospective studies are both time-consuming and costly; thus, the significant findings 

of the present study indicate that a retrospective investigation can be an appealing alternative. 

 Researchers have only tapped the surface of understanding the factors which lead to 

advanced somatic and psychosocial development, and female pubertal development as it relates 

to environmental conditions must continue to be explored in both prospective and retrospective 

studies in order to enhance knowledge of the many components which moderate maturation.  

Biomarkers such as testosterone, estradiol, progesterone, gonadotropin, estrogen, cortisol, and 

leptin could be used in future studies as reliable indicators of hypothalamic pituitary gonadal axis 

activation and hormonal regulators in pubertal onset.  Monitoring these in participants who have 
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not yet achieved puberty could facilitate assessment of multiple effects, including relationships 

between childhood environmental conditions, including quality of social relationships and 

endocrine activity, physical maturation, and psychological functioning including behavior 

(Teilmann et al. 2006).  Collection of data regarding maternal ages at menarche would also have 

to be collected; the genetic link regarding age of menarche cannot be ignored.  Comparisons 

between populations undergoing the shift toward earlier pubertal transitions with populations 

which are not experiencing as dramatic a reduction in menarcheal age could also be conducted in 

order to potentially heighten understanding of the factors which continue to contribute to 

increasing advancement of menarche in the developing world.  Furthermore, studies could 

evaluate the effects of migration from developing to developed environments, comparing the 

timing and dynamics of physical development and sexual behavior both before and after 

migration.  Such research could also be efficiently performed in rats due to their rapid maturation 

processes (approximately 5 weeks): Social deprivation and/or parental deprivation could be used 

to simulate social stress, and alternate hypotheses for earlier trends in puberty regarding toxic 

environmental stress could be tested by simulating exposure to phthalate and phytoestrogens in 

order to disrupt the hormonal cascade in puberty (Diamanti-Kandarakis et al. 2009).
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CHAPTER 6 

CONCLUSIONS 
 
 

 In assessing the relationship between aggregate experiences in childhood and ages at 

developmental milestones as well as the role of cultural models in providing an explanatory 

framework for maturation timing, findings broaden present knowledge of the biological, social, 

and cultural factors that drive human development.  With respect to objective (A), results reveal 

that girls with higher overall childhood stress scores experience menarche and first sexual 

intercourse at an earlier age than their less stressed counterparts.  Regarding objective (B), a 

salient cultural model was observed in which biological rather than environmental factors are 

considered predominant causes of menarche.  Therefore, women do not appear to apply a model 

in which developmental and stressful events are causally linked in order to explain the timing of 

their developmental milestones; subscription to such a cultural model does not seem to shape 

recollection of stressful and maturation event timing (objective (C)).   

 Thus, the present results enhance our knowledge regarding pubertal plasticity, improving 

knowledge regarding the factors which drive development; the complexity and scope of human 

environmental adaptation; and the ways in which human health is grounded in the varieties of 

human experience including cultural, social, ecological, biological, and psychological 

circumstances.  Indeed, timing of puberty appears to be shaped by a complex interaction between  

genetics and environmental components, presenting a challenge to both clinicians and 

researchers.  For this reason, simultaneous examination of cultural and biological understandings 
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of health-related developmental outcomes is critical to improving knowledge regarding the 

relationship between environment and physiology.  If such pubertal plasticity successfully 

enables reproduction, it is likely that the “protection of intergenerational gene transmission in a 

poor environment might be enhanced by earlier maturation, with less investment in growth, 

development, and repair” (Gluckman & Hanson 2006a, 8).  This pattern of inheritance casts light 

on mechanisms of inheritance of increasingly early ages of menarche in developed countries.   

 The incredible variation in human sexual maturation, with median menarcheal ages 

ranging from 12-18.5 years across all populations, cannot be explained without consideration for 

energetic availability (Ellis & Essex 2007).  As Ellis (2004) argues, there is “no single answer to 

the question of when puberty should occur;” instead, selection favors developmental plasticity so 

as to achieve “an adaptive match between the life history traits of the organism and the 

environment in which it has evolved to live” (Ellis 2004, 948; Gluckman & Hanson 2006a, 7).  

Furthermore, evolutionary perspectives and concepts of human behavioral ecology suggest that 

the association between higher stress and earlier maturation can be explained by adaptive 

mechanisms such as the psychosocial acceleration theory (Gluckman & Hanson 2006b; Ellis 

2004; Parent et al. 2003).  Reproductive competence, manifested as puberty in mammals, drives 

human life history strategy in which H. sapiens in high-risk environments divert energetic 

resources away from continued growth and toward immediate pubertal development in order to 

optimize a female’s chances of passing her genes on to the next generation.  While much remains 

to be understood about the neuroendocrine mechanisms by which this occurs, environmental 

stressors are known to influence peripheral signals, including CRH, as well as hypothalamic  
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signals.  Therefore, under the combined direction of environmental signals, peripheral signals, 

and genes, the hypothalamus shapes neurotransmitter, neuropeptide, and signal receptor activity, 

thus playing a central role in the occurrence of abnormal, precocious, or delayed puberty (Parent 

et al. 2003).   

 Heightened knowledge regarding causal factors of pubertal timing as they relate to Life 

History Theory and reproductive ecology promises to provide insight into human reproductive 

strategies as well as advance public health interventions.  Researchers are becoming increasingly 

intrigued by the role of environment on adult health status, including risk for disease such as 

obesity and diabetes.  Kuzawa (2007) has revealed strong associations between fetal 

environment conditions, early post-natal conditions, and subsequent elevated propensities for 

disease; extensive nutritional and/or emotional stress during infancy and early puberty are 

believed to lead to subsequent obesity, metabolic syndrome, and increased mortality in adulthood 

due to a fetus’s inaccurately being metabolically “‘programmed’” for a nutritionally poor 

environment (Walvoord 2010, 437).  Similar to the “developmental mismatch” observed in the 

present study with physical maturation and sexual behavior well before psychosocial maturation, 

this “environmental mismatch” between anticipated and realistic nutritional conditions is another 

example of the consequences of “adaptive” biological mechanisms intended to heighten an 

individual’s reproductive fitness with significant consequences for health (Ellis 2004).    

 In light of the increasing rates of economic and social disparities throughout the 

developed world, we must continue to explore pubertal onset as a “sensitive and early marker” of 

interacting environmental and genetic factors which have significant influence on physiological 

and pathological processes (Parent et al. 2003, 668).  Continued investigation of the influence of 

psychosocial stress on pubertal timing promises to contribute to advancements in health as well 
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as theoretical significance (Pike 2005).  For example, linking early menarche to specific factors 

within an aggregate of experiences may offer insight into the nature of genetic/epigenetic 

interactions that also occur across generations and thus inform patterns of social inequalities in 

health.  Studies should also consider how certain aspects of psychosocial effects, including 

sensitive age effects, chronic versus acute exposure, curvilinear relations, and interactions 

between socioemotional and physical stressors, influence timing of puberty.  Understanding 

these effects will facilitate even more sophisticated evolutionary models of human reproductive 

strategies, improved predictions and control regarding pubertal transitions, and novel approaches 

to public health interventions which promise to advance the human condition.   
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APPENDIX A 

 

DATA COLLECTION FORM –INTERVIEW/QUESTIONNAIRE I 
 
  
(For Shelton State only: ON YOUR BLANK PIECE OF PAPER, PLEASE CIRCLE 
WHETHER YOU ARE MALE OR FEMALE AND ANSWER THE FOLLOWING:)  

 
 

1. How old are you? 
 
 

2. Where are you from?    Did you live there for most of your childhood?     
 
 
3. How many years have you been at Shelton State? 
 
 
4. What are you studying?  
 
 
5. All girls don’t experience their first period at the same time.  What are all of the things you 

can think of that may affect when a girl has her first period? 
 

 
6. What are all the ways that stress can affect a child or adolescent in the short-term?  Can you 

describe an example from your own experiences or from those of someone you know?   
 
 
7. What are all the ways that stress can affect a child or adolescent in the long-term?    Can you 

describe an example from your own experiences or from those of someone you know? 
 
 
 
Observations/Additional Information:  Is there anything else you’d like to add? 
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APPENDIX B 

 

DATA COLLECTION FORM – INTERVIEW/QUESTIONNAIRE II 
 
 
(For Shelton State only: Please answer the following questions truthfully and honestly.  DO 
NOT PUT YOUR NAME ON YOUR PAPER.  Your responses will remain ANONYMOUS).   
 
PART A. 
 
1.  Please circle:   MALE       FEMALE  
 
2. What is your date of birth?    ________          
 
3.  Thinking back on your childhood, how best would you describe your weight when you 
were 10 years old? 

        
 _____  Skinny 
 _____  Thin 
 _____  Normal 
 _____  Chubby 
 _____  Overweight 
 
4. A.  During what periods of your life did you live with both of your parents:  
 
 _____  Never 
 _____  Part of childhood only 
 _____  All of childhood 
 _____  Childhood and part of adolescence 
 _____  All of childhood and adolescence  
 
B.  During what periods of your life did you live with your father:  
 
 _____  Never 
 _____  Part of childhood only 
 _____  All of childhood 
 _____  Childhood and part of adolescence 
 _____  All of childhood and adolescence 
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C.  How many siblings do you have?      ________   
 
 
PART  B.  For questions 5-8B, please indicate the degree to which you agree or disagree with the 
following statements: 
 
5.   During my childhood, my nutritional status could have been healthier. 
 
  Strongly disagree          Disagree          Agree          Strongly agree   

6.  When I was a child, my mother was someone who I trusted and enjoyed spending time with.   

 Strongly disagree          Disagree          Agree          Strongly agree   

7. A. When I was a child, I would have been happier if my family had spent more “family time” 
together. 

 Strongly disagree          Disagree          Agree          Strongly agree   

B.  If I “disagree” or “strongly disagree” with the above statement, this is because:  
 
 I felt as though we spent a lot of time together!            Agree    Disagree 
 
 I really did not enjoy spending time with my family.     Agree    Disagree 
 

8.  When I was a child, my father was someone who I trusted and enjoyed spending time with.  
 
   Strongly disagree          Disagree          Agree          Strongly agree   

B.   During my childhood, I had a lot of friends who I could trust and who I enjoyed spending 
time with.  

 Strongly disagree          Disagree          Agree          Strongly agree  

 

 PART C.  For questions 9-24,  PLEASE RESPOND “yes” or “no” to the following  
 statements.  If “yes”, rate the statements on a scale of 1 to 4 (1= NOT AT ALL; 4=  
 VERY MUCH SO) and indicate at which ages the initial statements apply (circle all that  
 apply): 
 
 When I was 10 years old or younger: 

 
9.My family experienced money problems.                                                                                    Y       N 

 
         A.  I was aware of this.                                         1      2      3      4      
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B.  This bothered and upset me.                                   1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
10. My parents and/or adults at home argued and fought a lot.                                               Y       N 
 
A.  I was aware of this.                                                                                                        1      2      3      4      
 
B.  This bothered and upset me.                                                                                          1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 

 
 

11. One or both of my parents and/or adult(s) at home abused alcohol.                               Y       N 
 
A.  I was aware of this.                                                                                                         1      2      3      4      
 
B.  This bothered and upset me.                                                                                          1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 

 
12. A family member or close friend of mine suffered a serious accident or illness.       Y         N 
 
A.  I was aware of this.                                                                                                         1      2      3      4      
 
B.  This bothered and upset me.                                                                                          1      2      3      4    
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
13. I experienced the death of a family member or close friend.                                           Y       N 
 
A.  I was aware of this .                                                                                                        1      2      3      4      
 
B.  This bothered and upset me.                                                                                          1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                     age 6 or earlier     7-8   9-10 
 
14. I had a crush on boys/girls.                                                                                                    Y       N 
 
A.  These feelings were strong.                                                                                            1      2      3      4      
  
B.  These feelings occurred frequently.                                                                               1      2      3      4      
  
C.  This bothered and upset me.                                                                                         1      2      3      4      
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D. This occurred at the following ages (circle all that apply):                     age 6 or earlier     7-8   9-10 
 
15. I had to find a new group of friends.                                                                                     Y       N 
 
A.  This happened frequently.                                                                                             1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                     age 6 or earlier     7-8   9-10 
 
 
16. I was dedicated to hobbies and/or extracurriculars.                                                       Y       N 
 
A.  I enjoyed these activities.                                                                                               1      2      3      4     
 
B.  I formed close friendships through doing these activities.                                        1      2      3      4      
 
C.  This bothered and upset me.                                                                                         1      2      3      4      
 
D. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
17. I got into trouble with the law or school.                                                                                Y       N 
 
A.  This happened frequently.                                                                                             1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
18. One or both of my parents and/or adult(s) at home changed jobs.                                    Y       N 
 
A.  I was aware of this.  .                                                                                                     1      2      3      4     
 
B.  This bothered and upset me.                                                                                        1      2      3      4   
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 

 
19. I changed schools.                                                                                                                     Y       N 
 
A.  This happened frequently.  .                                                                                           1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
20. My family moved.                                                                                                                      Y       N 
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A.  I was aware of this.                                                                                                        1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4      
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
21. I ran away from home.                                                                                                             Y       N 
 
A.  This happened frequently.                                                                                              1      2      3      4      
 
B.  This bothered and upset me.                                                                                          1      2      3      4     
 
C. This occurred at the following ages (circle all that apply):                      age 6 or earlier    7-8   9-10 
 
22. One or both of my parents and/or adult(s) at home pushed or hit me.                                Y       N 
 
A.  This happened frequently. .  .                                                                                         1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4    

 
C. This occurred at the following ages (circle all that apply):                     age 6 or earlier     7-8   9-10 
 
23.  One or both of my parents and/or adult(s) at home yelled and verbally hurt me.           Y       N 
         
A.  This happened frequently. .                                                                                            1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4    
 
C. This occurred at the following ages (circle all that apply):                        age 6 or earlier  7-8   9-10 
 
 
24.   I was inappropriately touched or made sexually uncomfortable.                                       Y       N 
 
A.  This happened frequently. .                                                                                            1      2      3      4      
 
B.  This bothered and upset me.                                                                                         1      2      3      4    
 
C. The other person was someone I knew (a family member or friend).                        1      2      3      4 
 
D. This occurred at the following ages (circle all that apply):                     age 6 or earlier     7-8   9-10 

 
  
 
 
 

Interview/Questionnaire	  II	  –	  5/12	  



 

	  	  94	  

 
 Part D:  Please respond to the following questions. 

 
 
             25.  A.  What is the highest level of education that your father completed?  

_____  Some high school 
 _____  Complete high school 
 _____  Some college 
 _____  Complete college 
 _____  Post-graduate degree 
 

                     B.   What is the highest level of education that your mother completed? 
 

 _____  Some high school 
 _____  Complete high school 
 _____  Some college 
 _____  Complete college 
 _____  Post-graduate degree 
 

              C.    Please put an X where you believe your family’s socioeconomic status during your 
childhood would stand on the ladder (lowest rung = people with the least money, worst 
jobs, worst homes, lowest education, overall lowest socioeconomic status; highest rung = 
people with the most money, best jobs, best homes, highest education, overall high 
socioeconomic status)? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
25.    A.  How do you classify your race?                 
               _____  White 
             _____  Black 
             _____  Asian  
             _____  Other 
 

                      B.  How do you classify your ethnicity? 
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             _____  Latino/Hispanic 
             _____  Not Latino/Hispanic 
 
26.  How religious was your family during your childhood on a scale of 1 to 4 (1= not  
 religious at all; 4=extremely religious)? 
 

      1     2     3      4      
 

27.  How old were you when you got your period for the first time?   ________   
 
28.  How old were you when you had your first sexual experience of any kind?  (If you 
haven’t had a sexual experience, please leave blank.)  __________ 

   
25.    How old were you when you had sexual intercourse for the first time?  (If you haven’t                             
had sexual intercourse, please leave blank,)    __________ 

 
26.    Do you know how old your mother was when she got her period for the first time?   
_________ 

 
27.   Do you know how old your mother was when she had her first sexual experience of any  
kind?   _____ 
 
28.   Do you know how old your mother was when she had sexual intercourse for the first  
time? _________ 

 
PART E.  Please indicate how much you think PEOPLE IN YOUR COMMUNITY (NOT 
NECESSARILY YOUR OWN OPINION!!) would agree or disagree with the following 
statements regarding FEMALE DEVELOPMENT.  
 
 

 
  (5) 
 
1.   The age when a girl has her first period is affected by her hormones. 

 
  Strongly disagree          Disagree          Agree          Strongly agree 
 

2.  The age when a girl has her first period is affected by her ethnicity. 
   
 Strongly disagree          Disagree          Agree          Strongly agree 
 
3.  The age when a girl has her first period is affected by her levels of emotional stress such as  
feelings of excitement, anxiety, and fear about aspects of her life. 

   
 Strongly disagree          Disagree          Agree          Strongly agree 
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4.  The age when a girl has her first period is affected by her diet (the foods she eats). 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 
5.  The age when a girl has her first period is affected by whether her parents are divorced. 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 
 
6.   The age when a girl has her first period is affected by her genes. 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 
7.    The age when a girl has her first period is affected by the age when her mom first got her  
period. 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 
8.   The age when a girl has her first period is affected by how much attention she gets from  
her parents. 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 
9.   The age when a girl has her first period is affected by physical characteristics of her body  
such as weight and height. 

 
  Strongly disagree          Disagree          Agree          Strongly agree 
 

10.  The age when a girl has her first period is affected by whether she has experienced  
physical, verbal and/or sexual  abuse.   

 
  Strongly disagree          Disagree          Agree          Strongly agree 
 

11.  The age when a girl has her first period is affected by her level of her emotional maturity. 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 

12.  The age when a girl has her first period is affected by her socioeconomic status. 
 
  Strongly disagree          Disagree          Agree          Strongly agree 
 

13.  The age when a girl has her first period is affected by whether she is  
overweight/underweight. 

 
  Strongly disagree          Disagree          Agree          Strongly agree 
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14.  The age when a girl has her first period is affected by how athletic she is.  

 
  Strongly disagree          Disagree          Agree          Strongly agree 
 
 

 15. The age when a girl has her first period is affected by other women and girls  around her 
(at school, at home, etc.) who are experiencing their periods.   
 

  Strongly disagree          Disagree          Agree          Strongly agree 
 
 
 
 

 
(6)  
 
1.  SHORT-term stress can affect a female child’s/adolescent’s performance/attendance in 
school. 

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

2.  SHORT-term stress can affect a female child’s/adolescent’s memory. 
 

Strongly disagree          Disagree          Agree          Strongly agree 
 

3.  SHORT-term stress can affect a female child’s/adolescent’s reproductive characteristics. 
 

Strongly disagree          Disagree          Agree          Strongly agree 
 

4.  SHORT-term stress can affect a female child’s/adolescent’s moods, causing her to exhibit 
moods such as fatigue, irritation, anger, and/or anxiety.   

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

5.  SHORT-term stress can cause a female child/adolescent to become less friendly with her 
friends. 

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

6.  SHORT-term stress can affect a female child’s/adolescent’s physical characteristics such as 
growth, height and weight.   

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

7.  SHORT-term stress can affect the AGE at which a female child/adolescent experiences 
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puberty. 
 

Strongly disagree          Disagree          Agree          Strongly agree 
 

8.  SHORT-term stress can affect a  female child’s/adolescent’s health. 
 

  Strongly disagree          Disagree          Agree          Strongly agree 
 
9. SHORT-term stress can affect a female child’s/adolescent’s level of physical activity.  

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

10. SHORT-term stress can affect the AGE at which a female child/adolescent has her first 
period. 

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

11. SHORT-term stress can cause a female child/adolescent to engage in self-destructive and 
potentially dangerous behavior.  

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

12.  SHORT-term stress can affect a female child’s/adolescent’s eating habits, such as binge 
eating and/or altered appetite.  

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

13.  SHORT-term stress can cause a female child/adolescent to experience social problems with 
family, friends, etc.  

 
Strongly disagree          Disagree          Agree          Strongly agree 
 

14.  SHORT-term stress can cause a female child/adolescent to experience problems adapting 
to her surrounding environment.  

 
Strongly disagree          Disagree          Agree          Strongly agree 

  
15.  SHORT-term stress can affect the AGE at which a female child/adolescent has sex/sexual 
activity for the first time. 

 
Strongly disagree          Disagree          Agree          Strongly agree 
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                    (7) 
 

1.  LONG-term stress can affect a female child’s/adolescent’s personality, potentially resulting in 
moods like depression, anger, rebelliousness, and anxiety. 
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
2.  LONG-term stress can affect a female child’s/adolescent’s relationships with family and 
friends.   
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
3.  LONG-term stress can affect a female child’s/adolescent’s hormone levels. 
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
4.  LONG-term stress can affect a female child’s/adolescent’s sleeping and eating patterns. 
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
5.  LONG-term stress can make a female child/adolescent so distressed that she experiences 
health problems such as high blood pressure and organ failure. 
   
 Strongly disagree          Disagree          Agree          Strongly agree 
 
6.  LONG-term stress can affect a female child’s/adolescent’s self-image.  
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
7.  LONG-term stress can affect a female child’s/adolescent’s chances of getting divorced as an 
adult.  
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
8.  LONG-term stress can affect whether a female child’s/adolescent’s parents get divorced.  
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
9.  LONG-term stress can cause a female child/adolescent to experience addictions to smoking, 
alcohol, and drugs.  
 
 Strongly disagree          Disagree          Agree          Strongly agree 
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10.  LONG-term stress can affect a female child’s/adolescent’s performance in and outside of 
school. 
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
11.  LONG-term stress can affect the frequency of a female adolescent’s menstrual cycle (such 
as a late, skipped period). 
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
 
12.  LONG-term stress can affect the AGE at which a female child/adolescent experiences 
puberty.   
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
 
13.  LONG-term stress can affect a female child’s/adolescent’s ability to take responsibility for 
her actions.  
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
14.  LONG-term stress can affect the AGE at which a female adolescent experiences her first 
period.  
 
 Strongly disagree          Disagree          Agree          Strongly agree 
 
15.  LONG-term stress can affect the AGE at which a female child/adolescent has sex/ sexual 
experience for the first time. 
 
 Strongly disagree          Disagree          Agree          Strongly agree 
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