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Abstract 
 

Association Between Early and Late Timing of Menarche and Early Childhood 
Adversity Experienced at Years 3 and 5 

By Larissa Aimee Cruz 
 
 

Background: Exposure to early childhood adversities has been associated across a range 
of short- and long-term health outcomes. One such outcome that remains to be 
understood is pubertal timing and specifically onset of menarche. Mixed results have 
made it difficult to conclude which adversities and the degree of exposure strong 
enough to influences pubertal maturation and consequently timing of menarche. 
 
Methods: The data utilized were from the Fragile Families and Child Wellbeing Study. 
Child adversity measures were collected during years 3 and 5 from mother or 
parent/caregiver surveys. Adversities assessed include, child physical and emotional 
abuse, child neglect, parental interpersonal violence, paternal incarceration, maternal 
substance use, maternal depression, housing instability, and food insecurity. Age of first 
menstruation was self-reported at year 15. Demographic information was collected at 
baseline and body mass index measures were recorded at age 9. Polytomous regression 
analysis were conducted to determine whether there was evidence of an association 
between cumulative adversity or individual adversities and irregular timing of 
menarche, either late or early.  
 
Results: There was no association between cumulative adversity and early (odds ratio 
[OR]:1.06 [95% confidence interval [CI]: 0.96-1.18]) or late menarche (OR: .97 [95%CI: 
0.85-1.11]). IPV was the only adversity construct significantly associated with early 
timing of menarche (OR: 1.56 [95%CI: 1.11-2.19], p = .01). Adversities measuring 
parental relationships and wellbeing, paternal incarceration, maternal substance use, 
and maternal depression, had the highest associations with timing of menarche, 
although not statistically significant. Remaining individual adversities were found to 
not be significantly associated with timing of menarche.  
 
Conclusions: There is evidence a potential pattern between parental measures and 
timing of menarche. These measures had the higher measures of association and has 
been documented in the literature. Further analyses utilizing larger samples and more 
precise measures are needed to improve understanding of this association and the 
pathway linked between this type of child adversity and puberty measure.   
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Association Between Early and Late Timing of Menarche and Early Childhood Adversity 
Experienced at Years 3 and 5 

Puberty can be defined as a set of intricate physiological processes for reproductive maturation 

beginning with adrenarche stimulating the adrenal glands around ages 6 to 8  and proceeding to gonadarche 

marked by gonadotropin-releasing hormone (GnRH) release around the ages of 9 and 10 among girls.1  

Among individuals with a female body, menarche is a clear marker that puberty has advanced to the latter 

phases of gonadarche.1 Over the past century, initiation of pubertal maturation has shifted to earlier years 

and age of menarche has declined in high-income countries.2 Etiologic causes remain debated, and public 

health concerns of increased morbidity and mortality risks, such as poor cardio-metabolic health outcomes 

and behavioral disorders, have been raised with this population shift towards earlier pubertal timing.2-4  

Although not an etiologic cause, race and ethnicity have been associated with early puberty and 

menarche, with several studies citing African American girls to be at a higher risk for early onset of 

puberty.5-7 In a study conducted by Freedman and colleagues utilizing data from the Bogalusa Heart study, 

on average, black girls underwent menarche about 2 to 3 months earlier than white girls.5 Utilizing data 

from the third National Health and Nutrition Examination Survey (NHANES III), Chumlea and colleagues 

found average age of menarche among non-Hispanic black and Mexican American girls to be earlier than 

non-Hispanic white girls, with significant statistical differences in ages when 10%, 25%, and 50% of girls 

had reached menarche (2003). At the time half of girls had reached menarche, the average age for non-

Hispanic white girls was 12.55 years whereas the age for non-Hispanic black girls was 12.06 and 12.25 for 

Mexican Americans girls.8 Despite accounting for biological factors, such as weight or body mass index 

(BMI), there remains unexplained differences in markers of pubertal maturation, including breast growth, 

tanner stage, and age of menarche, across race/ethnicities.5,9-11 Lower socioeconomic (SES) levels have also 

been associated with earlier menarche, it is hypothesized that SES functions as a proxy for underlying 

factors associated with early pubertal timing, such as chronic stress or obesity status.12,13  
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Childhood Adversity and Development 

In 1998, the ACE study documented a dose-response relationship between adverse childhood 

experiences and increased risk for disease in adulthood was published.14 Research has advanced our 

understanding of the scope of these adversities and magnitude of associated health risks. Life history theory 

has been central in understanding these relationships, as it explains the body’s tradeoffs  in response to 

environments compromising development, such as nutritional deficiencies and excess.1 Further supported 

by the Adaptive Calibration Model, an individuals’ response to stress can be described as varying due to 

“the result of conditional adaptation- the evolved ability of an organism to modify its developmental 

trajectory (and the resulting phenotype) to match the local conditions of the social and physical 

environment.”15 While research has been able to show how physical stressors affect pubertal development, 

understanding psychosocial stressors has been more complex.   

Assessing the relationship between child adversities and pubertal timing can be assessed by 

considering its cumulative effect on health or the impact each individual adversity may have on timing. 

Although variation does persist, studies assessing cumulative childhood adversities and timing of menarche 

have found an association with earlier onset, although there has been limited racially/ethnically diverse 

studies.6,16,17 As there is already a large gap in understanding racial/ethnic differences in timing of menarche, 

this underrepresentation limits our understanding of adversity and pubertal maturation.18  

Improving our understanding of how these social-economic factors influence observed associations 

with pubertal maturation may explain the variability found in studies which in spite of examining similar 

individual adversity, arrive at different conclusions. For example, some studies suggest father absence 

during early childhood is associated with earlier pubertal development and timing of menarche,1 although 

another study found paternal absence and early menarche to only be associated with the high-income group 

and not hold among the low-income group.19 Understanding which factors and the direction of its effect on 

timing of menarche will assist in furthering our knowledge on the etiology of pubertal maturation and 

important contextual factors. In this study we examine the potential association between cumulative and 
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individual adversities with timing of menarche among a diverse cohort from the Fragile Families and Child 

Wellbeing Study (FFCWS). 

Methods 

Data Source 

The analytical sample was selected from the FFCWS cohort of parents and their children. The FFCWS 

participants were selected via a random sample of all US cities with 200, 000 or more people and were 

enrolled in the study beginning at the focal child’s birth.20 A key aim of the cohort was to collect more data 

on children of unwed parents (n=983 in subsample) which influenced the study design and forms of data 

collection, thus the overrepresentation of single-parent households.20 Baseline sample size was 4700 

families, consisting of 3600 unwed couples and 110 married couples. Mothers completed the baseline 

interview at delivery and have completed follow-up surveys when child was 1, 3, 5, and 9 years of age. 

Primary parent/caregiver also completed an additional survey at years 3, 5, and 9. At the year 15 interview 

wave, focal child and the main parent/caregiver completed the survey.  

The FFCWS subsample utilized for analysis was restricted to girls with relevant data at years 3, 5, 9, 

and 15 (n = 2341). Participants missing menstruation data due to not participating in data collection at year 

15, missing record, refusing, or not knowing age they begun menstruating were removed from sample (n 

=703). Individuals missing data on all adversity measures at both years 3 and 5 were also excluded from 

the sample (n = 41). Since adversity constructs were assessed individually, missing observations for child 

physical and emotional abuse and neglect were also dropped (n = 156).  173 additional observations were 

dropped due to missing information on either BMI, race/ethnicity, and receipt of public assistance, resulting 

in a final analytical sample size of 1268. Demographic information on maternal race/ethnicity, 

marriage/cohabitating status, and public assistance were collected at baseline. BMI, based on measured 

height and weight, was calculated. BMI at year 9 was utilized due to the number of missing BMI data at 

year 5 ( n = 729). Public assistance was dichotomized as having received public assistance or not at baseline. 

Race and ethnicity was categorized into non-Hispanic white, non-Hispanic black, Hispanic/Latina, and 

other race/ethnicity.  
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Measures 

Age of menstruation. Age of menstruation was participant reported at year 15 in years and months. 

Menstruation was trichotomized into early ( ≤ 11 years) , average (11.1 – 13.9 years) and late ( ≥ 14 years) 

onset as classified by previous studies.16,17 Individuals reporting they had not started menstruating at age 15 

were classified as late onset.  

Adversity measures. Similar to previously established methodology, eight items were considered for 

adversity exposure: reports of maternal drug or alcohol use, interpersonal violence (IPV) between mother 

figure and father/current partner, paternal incarceration, food insecurity, housing instability, and maternal 

depression at either years 3 and 5.21 Data informing adversity measures were collected at year 3 and 5 

collection points utilizing the Mothers’ Three-Year Follow-Up Survey and Mothers’ Five-Year Follow-Up 

Survey and the Parent/Caregiver Questionnaires assessed at years 3 and 5.22-25 At year 15, participants 

identifying as female were asked if they had begun menstruating and if so, to report the year and month of 

first menstruation.  

Maternal drug and alcohol use. Mothers were asked whether in the past 12 months they had utilized 

tranquilizers, inhalants, marijuana, cocaine, LSD or other hallucinogens, and heroin and whether substance 

use or drinking interfered with their work at school, job or home.22,23 Respondents were also asked how 

often in the past 12 months they had consumed four or more drinks in one day. Respondents answering 

“yes” to any of the aforementioned questions or drinking five or more drinks in one day were classified as 

using drugs and alcohol.21 

IPV. If mother reported to be in a relationship with child’s father or a current partner at year 3, mothers 

were asked whether they had been seriously hurt in a fight with the child’s father or current partner since 

the last interview and how frequently the partner in question exhibited the following behaviors: slapping or 

kicking respondent, hitting respondent with a first or object that could hurt respondent,  or attempting to 

have sex or sexual things respondent did not want to do.22 Mothers answering “yes” to the first question or 

“often” and “sometimes” to the subsequent questions were categorized as experiencing IPV.21 
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At year 5, mothers were also asked whether they had been in a physical fight with respective partner in 

front of the child and how often respective partner threw something or pushed, grabbed, or shoved 

respondent.23 Mothers answering “often” or “sometimes” to any of the questions were categorized as 

experiencing IPV. In addition, mothers were asked or had been seriously hurt in a fight with respective 

partner since the last interview or last two years. Mothers answering “yes” to the first question or “often” 

and “sometimes” to the subsequent questions were categorized as experiencing IPV.21 

Paternal incarceration. Girls with mothers reporting child’s father was currently in jail/prison at year 

3 or 5 were classified as experiencing paternal incarceration.  

Food insecurity. At year 3 and 5, mothers were asked whether in the past 12 months they or their child 

had been hungry but did not eat because they could not afford enough food, they had received any free food 

or meals due to not having enough money.22,23 Respondents answering “yes” to any question were classified 

as experiencing food insecurity.21,26 

Housing instability. Housing instability was identified if the respondent reported: not paying full 

amount of rent or mortgage, being evicted from home or apartment for not paying rent or mortgage, moving 

in with other people because of financial problems, and staying at a shelter, abandoned building, automobile 

or any other place not meant for regular housing even for one night in the past 12 months.21 

Maternal mental health. Maternal depression was assessed at both years 3 and 5 utilizing a Composite 

International Diagnostic Interview Short Form (CIDI-SF) consistent with the Diagnostic and Statistical 

Manual of Mental Disorders – Fourth Edition.27,28 If mothers met the conservative depression criteria or 

reported taking antidepressants, mothers were classified as experiencing depression.    

Child physical and emotional abuse and neglect. Child adversity was measured at years 3 and 5 

utilizing the Conflict Tactics Scale: Parent Child Version (CTS) validated in a previous study.29 Utilizing 

previously established methodology, ten CTS items were selected to assess child physical and emotional 

abuse. 30-32 Parents or caregivers were asked how frequently they shook child, hit child with a hard object, 

shouted at child, spanked child with hand, swore or cursed at child, threatened to spank or hit child but did 

not, told child they were going to be sent away or kicked out of house, slapped child, pinched child, and 
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called child dumb or lazy in the past 12 months. Respondents answered  “once,” “twice,” “3-5 times,” “6-

10 times,” “11-20 times,” “more than 20 times,” “yes but not in past year,”  and “never happened,” and 

were given midpoint values (i.e.,  4 = “3-5 times”; 8 = “6-10 times”; 15 = “11-20 times”, etc.) for 

summation.31,33,34 Girls scoring in the top 10th percentile during either year 3 or 5 were dichotomized as 

exposed to physical and emotional abuse.33,34 

Utilizing the same methodology to construct the physical and emotional abuse construct, five CTS 

items were selected to assess neglect. These items surveyed how frequently in the past 12 months parents 

or caregivers had problems taking care of child due to being under the influence, left child alone when there 

should have been an adult present, were focused on their problems and consequently were unable to express 

love to child, were not able to get child food or a doctor or hospital when needed. As explained previously, 

girls in the 10th percentile were then classified as experiencing neglect. 

Cumulative Adversity. As explained above, the following adversities were coded dichotomously as 

exposed equal to 1 versus nonexposed equal to 0: child physical and emotional abuse, child neglect, paternal 

incarceration, housing instability, food insecurity, maternal mental health, maternal drug and alcohol use, 

and IPV. The number of adversities experienced were then summed and divided by the number of 

adversities measured for that observation. For example, if an individual experienced 3 adversities, but only 

had data on six adversities, then their weighted sum would be determined by estimating 3/6. Since there 

was a total of eight possible items on the scale, this weighted sum would then be multiplied by eight to 

arrive at the final adversity score. Upon review, there were 41 observations missing information across all 

eight constructs and were consequently dropped. 156 observations were missing reports on 2 constructs, 

childhood physical and emotional abuse, and neglect, thus their weighted sum was adjusted for this six-

item scale.   

Categorization of adversity was determined by analyzing the distribution of scores. The 50% to 75%  

quartile range spanned from a score of 1 to 2 were thus categorized as low adversity, scoring a 3 or above 

was consequently classified as high adversity. The grouping of adversities is based on theories that 
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increased quantity and severity of adversities results in an adaptive developmental response fit to these 

groupings of intensity.15,35 

Data Analysis   

 Frequency analyses were run to determine the distribution of demographic, covariate factors and 

the outcome of interest among the entire sample and by timing of menstruation, as reported in Table 1. 

Demographic measures include average age of menstruation, BMI at age 9, race/ethnicity distribution, 

mother-father marital status, and public assistance. The distribution of individuals across cumulative and 

individual adversities were also recorded.  

Polytomous regression was conducted to assess the association between early timing of menarche 

and cumulative measures of adversity in addition to assessing the association between late timing of 

menarche and cumulative and individual measures of adversity. Additional models were run to assess the 

association between early or late timing of menarche and the individual adversity constructs, child 

emotional and physical abuse, child neglect, paternal incarceration, IPV, maternal substance use, housing 

instability, and food insecurity. Each model adjusted for the following known confounders based on a priori 

criteria: public assistance, BMI at age 9, and race/ethnicity.7,9,12,18  

Results 

 As presented in Table 1, the final sample size comprised of 1268 girls, 31 (2.4%) of which had not 

yet started menstruating at year 15. After trichotomizing menarche, 291 (23.0%) girls were identified as 

experiencing early menstruation and 150 (11.8%) girls as experiencing late menstruation. The sample was 

racially/ethnically diverse, with 51% being African-American, 24% being Hispanic/Latina, and 3% 

identifying as other race/ethnicity (Table 1). Among the girls who had begun menstruating,  

Hispanic/Latinx girls experienced menstruation earliest at a mean age 12.05 years of age followed by non-

Hispanic black girls at 12.10 years of age (Table 1). Non-Hispanic white girls had the latest mean age of at 

12.39 years of age. Across the entire sample, 22.5% of mothers reported being married or cohabitating with 

the child’s father at birth. Most experienced at least one adverse experience, with 36% reporting no 

adversity.    
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Cumulative Adversity  

Cumulative adversity in this analysis encompassed all events: child physical and emotional abuse, 

child neglect, IPV, paternal incarceration, maternal substance use, maternal depression, housing insecurity, 

and food insecurity. In fully adjusted models, for each unit increase in experiencing any of the 

aforementioned adversities, the odds of experiencing either early (odds ratio [OR]:1.06 [95% confidence 

interval [CI]: 0.96-1.18]) or late menarche (OR: .97 [95%CI: 0.85-1.11]) was nearly the same as the odds 

of those reaching menarche at an average age (Table 2). When cumulative adversities were grouped into 

no adversities (zero events), low number of adversities (one to two events), and high number of adversities 

( more than three events),  the odds of early menarche among those who have experienced a high number 

of adversities was 1.24 times the odds of those experiencing no adversities [95%CI: 0.83-1.84]. There was 

no association between cumulative adversities and greater odds of late menarche among both the low 

adversity group (OR: 0.91 [95%CI: 0.62-1.33]) and high adversity group (OR:0.88 [95%CI: 0.52-1.49]).  

Individual Adversities 

 Each adversity that comprised the overall adversity scale was assessed and results presented in 

Table 3.  All assessments of child maltreatment (child physical and emotional abuse, and neglect) were not 

found to be associated with timing of menarche. Food insecurity and housing instability were also not found 

to be associated with timing of menarche.  

 Parental factors were associated with higher odds of experiencing early age of menarche. IPV was 

associated with a 1.22 greater odds of late menarche [95%CI: 0.78-1.91]  and was significantly associated 

with early menarche (OR: 1.56 [95%CI: 1.11-2.19], p = .01). Although not statistically significant, odds of 

either early menarche (OR:1.40 [95%CI: 1.11-1.29]) or late menarche (OR 1.32 [95%CI: 0.72-2.40]) were 

higher among individuals with an incarcerated father figure. Maternal depression and maternal substance 

use were found to have similar effects on timing of early menarche (OR: 1.24 [95% CI: 0.91-1.69], OR: 
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1.16 [95%CI: 0.80-1.69] respectively) and late menarche (OR: .86 [95%CI:0.56-1.32], OR: .86 [95%CI: 

0.52-1.44] respectively). 

Discussion 
Overall Cumulative Adversity  

Overall, there was a null association between cumulative adversities and timing of menarche. There 

have been mixed results in the association between adversity and timing of menarche, where some studies 

have found an association between cumulative childhood hardships and early menarche,36,37 while others 

found an association with late menarche17 or no association at all.16 Although grouping these adversities 

seems intuitive from theories hypothesizing the increased quantity of adversity has stronger effects, in 

relation to age of menstruation it appears the nature and adversity itself plays a stronger and more important 

role.  

A recent study has provided evidence that adversities with a threatening rather than deficient nature, 

such as physical abuse versus physical neglect or witnessing domestic violence versus food insecurity,  are 

associated with earlier age at menarche.36 The age at which adversities are assessed is also an important 

consideration and likely explains findings relating adversity with late menarche. Although Boynton-Jarrett 

and Harville, for example, found an association between cumulative number of adversities and late 

menarche, childhood hardships were assessed at 7 and 11 years old which may not have detected early 

adversities that may have occurred during the adrenarche and gonadarche stages of pubertal development.  

Familial Factors 

There was a significant association between IPV and early timing of menarche, and although not 

significant, associations between paternal incarceration and maternal wellness factors were found to be 

higher in comparison to the other factors assessed. These findings are aligned with findings documenting 

an association between family dysfunction and early menarche timing  1,38 and quality parental investment 

with lower rates of early adrenarche.39 Paternal absence has been found to be associated with earlier pubertal 

and menarche timing.19,40-42 Maternal psychosocial stress has also been associated with earlier pubertal and 

menarche timing.10,39 The findings found in this study support the notion interpersonal relationships can 
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have harmful or protective effect on preexisting risks. In another study examining timing of menarche and 

adversity for example, maternal unmarried status was found to be a risk factor for earlier menarche among 

white and Hispanic girls, but was not the case for black girls in the study.13 It was hypothesized additional 

factors, such as strong family support and connection, may have mitigated the harmful effects of adversity 

on timing of menarche.13  

Child Maltreatment 

Child Physical and Emotional Abuse. Child physical and emotional abuse was also not 

significantly associated with timing of menarche. This finding is in contrast with studies having found an 

association with physical and emotional abuse and early menarche and pubertal development.43 As this null 

associations has been observed in other studies, it is hypothesized child physical and emotional abuse may 

not be particularly strong dimension of child maltreatment associated with early menarche and rather sexual 

abuse may explain more of the association with early menarche.16,43,44 In studies where sexual abuse was 

measured, there was a more significant and stronger association with early menarche.44,45 Due to lack of 

availability on data on sexual abuse at years 3 and 5, sexual abuse was not assessed in this analysis.  

Child Neglect. In this sample, neglectful experiences and events were found to not be associated 

with late timing of menarche. Previous studies have demonstrated events with a deprivation nature, such as 

neglecting child physical and emotional needs, has been associated late timing of menarche.6 This falls into 

line with the life history theory postulating that in the presence of an environment without sufficient 

energetic resources, pubertal development will be delayed until successful reproductive outcomes become 

more probable.1 However, an important distinction between the evolutionary theory of deficiency and the 

contemporary context of a deficient environment can imply very different environments. Theories basing 

the association between neglect and late timing of puberty are often rooted in the bioenergetics of factors 

associated with pubertal timing, such as nutrition, however, in contemporary life what falls into category 

as neglect may not necessarily imply there is an energetic deficiency.1,12 Furthermore, low SES in high-

income countries may actually be associated with a higher energic intake due to the quality of available 

foods and alter its predicted association with early menarche.9  
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Strengths & Limitations  

Some of the key strengths of this study include being able to assess timing of adversities at an 

earlier age. This allows for one to account for the potential influence it may have on the actual beginning 

of the pubertal stages of adrenarche and gonadarche. Along the same lines, assessing BMI at an earlier age 

eliminates the concern that increased adiposity later on in the timeline is what speeds up the process.  

Some of the limitations of this study include the limited sample size recorded for some adversities, 

such as child physical and emotional abuse it is also possible the sample did not have sufficient power to 

detect its effect due to the lower number of individuals classified as experiencing physical and/or emotional 

abuse (6%) and neglect (5%). Further, as sexual abuse was only documented at year 5 by inquiring if Child 

Protective Services had been concerned about sexual abuse, there was not a stronger measure to assess 

sexual abuse at years 3 and 5, which has been associated with earlier timing of menarche. Similarly, most 

measures were reported by the mother or caregiver of the child and it is difficult to know whether they 

responded honestly, especially in the context of some of the more difficult questions.  

Conclusion 

The associations observed in the analyses warrant further investigation on the role of adult 

relationships during early childhood. While negative parental factors, such as IPV, were significantly 

associated with early odds of menarche, it is not evident whether the inverse is true and supportive 

relationships can serve a protective role on timing of menarche. Although there may be environmental 

factors and psychosocial stressors increasing girls’ risk for earlier pubertal timing, there may be set of 

positive factors that may have a protective effect against these outcomes. Understanding how these 

associations differ when analyzed by race and ethnicity may not only uncover populations at most risk, but 

may also assist in developing relevant and effective public health interventions by also being aware of the 

protective factors and resources associated with the populations.7,13,46,47 Although the analyses did not have 

the statistical power to observe the associations of adversity and timing of menarche by race and ethnicity, 

studies have indicated pubertal trends vary significantly by race and ethnicity, making this a pressing next 
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step.48 Considering dimensions of family support and healthy relationships, especially in a culturally 

sensitive context, may assist our understanding in the observed associations of this analysis and elucidate 

the risk and protective factors associated with pubertal development.  
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Table 1. Demographic characteristics and distribution of adversities in analytical sample and by timing of 
menarche,a the Fragile Families and Wellbeing Study (n = 1268)  

a Average Menarche, 11.1 - 13.9 Yrs., Early Menarche, ≤ 11.0 Yrs.  Late Menarche, ≥ 14 Yrs. 
b n =1237, 31 reported not having menstruated at time of interview at age 15 and were categorized as late menarche 
cAt year 15, 13 individuals had not begun menstruating among white participants, 13 among African-American participants, and 5 among 
Hispanic/Latinx participants 
d Measured at age 9 
e Recorded at baseline 
 
 
 
 
 
 
 
 
 
 
 

  Average Menarche 
(n = 827) 

Early Menarche  
(n = 291) 

Late Menarche 
(n = 150) 

Total Sample, 
 ( n = 1268) 

 n % n % n % n % 
Timing of menarche, y     
 Average    827, 65.2 
 Early     291, 23.0 
 Late    150, 11.8 
Age of menarche,b mean (sd), y 12.49 (.71) 10.30 (.77) 14.32 (.40) 12.15 (1.35) 
Age of menarche by race/ethnicityc     
 White, single race     12.39 (1.20) 
 African-American, single race    12.10 (1.40) 
 Hispanic/Latinx    12.05 (1.37) 
 Other race/ethnicity    12.22 (1.29) 
BMI,d mean (sd), kg/m2  19.48 (4.31) 20.80 (4.49) 18.50 (4.34) 19.65 (4.19) 
Race/ethnicity, parent-reportede  
 White, single race  191, 23.1 50, 17.2 40, 26.7 281, 22.2 
 African-American, single race 409, 49.5 160, 55.0 77, 51.3 646, 51.0 
 Hispanic/Latinx 204, 24.7 72, 24.7 27,18.0 303, 23.9 
 Other race/ethnicity 23, 2.8 9, 3.1 6, 4.0 38, 3.0 
Mother-Father married/ cohabitatinge 189, 22.9 58, 19.9 38, 25.3 285, 22.5  
Receiving public assistancee 286, 34.6 110, 37.8 90, 40.0 456, 35.7  
Cumulative adversity   
 No adversity (0 events) 305, 36.9 100, 34.5 57, 38.0 462, 36.4 
 Low adversity (1 -2 events) 387, 46.8 137, 47.1 69, 46.0 593, 46.8 
 High adversity ( 3+ events) 135, 16.3 54, 18.6 24, 16.0 213, 16.8 
Individual adversity constructs   
 Child physical/emotional abuse 44, 5.3 15, 5.2 11, 7.3 70, 5.5 
 Child neglect 43, 5.2 16, 5.5 7, 4.7 66, 5.2 
 Paternal incarceration 61, 7.4 29, 10.0 15, 10.0 105, 8.3 
 IPV 130, 15.7 64, 22.0 29, 19.3 223, 17.6 
 Maternal substance abuse 121, 15.6 47, 16.2 20, 13.3 188, 14.8 
 Maternal depression 188, 22.7 76, 26.1 31, 20.7 295, 23.4 
 Housing insecurity 274, 33.1 87, 29.9 44, 29.3 405, 31.9 
 Food insecurity 160, 19.4 53, 18.2 26, 17.3 239, 18.9 
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Table 2. Polytomous regression models of early and late timing of menarchea by cumulative adversity 
measures, FFWS (n = 1268) 

a Average menarche: 11.1 - 13.9 years (reference), early menarche: ≤ 11.0 years, late menarche:  ≥ 14 years. 
b Adjusted for race/ethnicity, receipt of public assistance, and BMI at age 9. 
c Adversity was measured continuously using an eight-item scale, maximum number of items experienced was 6. 
 
 
 
 
 
 
 
Table 3. Polytomous regression models of early and late timing of menarchea by individual adversity 
measures, FFWS (n = 1268) 

a Average menarche: 11.1 - 13.9 years (reference), early menarche: ≤ 11.0 years, late menarche:  ≥ 14 years. 
b Adjusted for race/ethnicity, receipt of public assistance, and BMI at age 9. 
 

 

 

 

 

Cumulative Adversitiesb 

Menarche 
Early (n = 291) v.  
Average (n = 827)   

Late (n = 150) v.  
Average (n = 827)   

OR (CI) p OR (CI) p 
Model 1: Low and high measures 
 No adversity (0 events) 1.00, Reference  1.00, Reference  
 Low adversity (1-2 events)  1.10 (0.82, 1.50) .53 0.91 (0.62, 1.33) .62 
 High adversity  (3+ events) 1.24 (.83, 1.84 ) .30 .88 ( .52,1.49) .63 
Model 2: Continuous measurec 1.06 (.96, 1.18) .25 .97 (.85, 1.11) .67 

Individual Adversitiesb 

Menarche 
Early (n = 291) v.  

Average ( n  = 827) 
Late ( n  = 150) v.  
Average ( n = 827) 

OR (CI) p OR (CI) p 
Model 3: Child abuse   .95 (0.52, 1.74) .87 1.38 (0.69, 2.75) .37 
Model 4: Child neglect 1.12 (.62, 2.03) .70 .85 (.37, 2.93) .70 
Model 5: Paternal incarceration 1.40 (.88, 2.25) .16 1.32 (.72, 2.40) .37 
Model 6: IPV 1.56 (1.11, 2.19) .01 1.22 (0.78, 1.91) .39 
Model 7: Maternal substance use 1.16 (.80, 1.69) .42 .86 (.52, 1.44) .57 
Model 8: Maternal depression  1.24 (.91, 1.69) .18 .86 (.58, 1.32) .49 
Model 9: Housing insecurity .83 (.62, 1.11) .20 .84 (.57, 1.23) .37 
Model 10: Food insecurity .92 (.65, 1.31) .65 .83 (.52, 1.32) .43 
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