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Abstract

Purpose: Earlier timing and faster tempo of puberty have been linked to adolescents’ poor 

mental health. Previous research rarely adjusted for childhood mental health, did not use physical 
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examination to assess puberty, and excluded Latinas and Asian Americans. This study addressed 

these limitations.

Methods: We followed 822 girls, recruited at ages 6–8, for 8 years. Breast and pubic hair 

development and anxiety and depressive symptoms were assessed prospectively and repeatedly. 

Structural equation models tested whether pubertal timing and tempo were associated with 

adolescent mental health symptoms and whether associations varied by ethnicity. Models were 

adjusted for childhood mental health symptoms, BMI, and family income.

Results: Earlier breast development was associated with higher depressive symptoms among 

Whites (β = −0.19; p<.01) and higher anxiety symptoms among Latinas (β = −0.26; p<.05), but 

lower depressive symptoms among Asians (β = 0.24, p<.05). Later pubic hair development (b = 

0.24; p<.05) and faster pubic hair tempo (β = 0.26; p<.01) were associated with higher anxiety 

symptoms among Latinas. Faster pubic hair tempo was associated with lower depressive 

symptoms among Asians (β = −0.34; p<.05). Tempo of breast development showed no 

associations.

Conclusions: Findings confirmed that earlier breast development was associated with higher 

mental health symptoms for Latina and White girls, but was protective among Asians. Results for 

pubic hair and pubertal tempo were inconsistent, requiring future examination. While targeted 

interventions to prevent mental health problems among early-maturing girls are critical, there is 

variability among who might benefit most.

Keywords

adolescence; puberty; anxiety; depression; body mass index; girls

Early puberty is linked to negative mental health outcomes for girls, including anxiety and 

depression.1,2 Compared to decades ago, puberty is starting earlier in the U.S.,3 which may 

place many girls at risk for emotional problems during adolescence. Moreover, Blacks and 

Latinas start puberty earlier than Whites suggesting they may be at even higher risk. Pubertal 

tempo, or the pace at which girls progress through puberty, may also influence mental 

health4 but is largely understudied. A critical issue across extant studies is a lack of study 

population diversity. Few studies include race/ethnic groups in sufficient numbers to 

determine whether effects vary across groups. Thus, the current study examined associations 

between pubertal timing and tempo and girls’ mental health in a large ethnically-diverse 

sample.

The notion that early pubertal timing leads to negative mental health is guided by robust 

theory. Research supports the developmental readiness hypothesis,5,6 which posits that girls 

who start puberty earlier than their peers may not be cognitively and socially prepared for 

the changes they experience, and this transition can be psychologically daunting. Early 

maturers may compare themselves negatively to others their age and experience body image 

issues.7 In addition, early-maturing girls attract older peers and romantic partners, which can 

lead to risky behaviors and increased anxiety and depressive symptoms.8 While research 

documents that early puberty is linked to adverse mental health outcomes,8–11 less is known 

about pubertal tempo. Based on the “maturation compression” hypothesis, researchers have 

posited that girls who progress through puberty quickly (faster tempo) may be unprepared 
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for the vast number of changes they rapidly experience and therefore be vulnerable to mental 

health problems. Empirical findings, however, have been inconsistent.4,12–14

Marceau et al. examined pubertal timing and tempo (assessed by physical exam) and 

behavioral health outcomes and found that girls’ early timing of breast and pubic hair 

development and faster tempo of pubic hair development were associated with higher 

adolescent internalizing symptoms.4 In contrast, Beltz et al. analyzed longitudinal twin data 

and showed no associations between pubertal timing and tempo (assessed using self-report) 

and depressive symptoms.12 An interesting aspect of Beltz’s study was the use of multiple 

analytic approaches (i.e., longitudinal growth curve models with linear and logistic 

estimation; traditional models using age at menarche to assess timing; and time from 

pubertal onset to menarche to assess tempo). Across all estimation strategies, results were 

consistently null. Despite numerous strengths, these studies included predominantly White 

youth, so conclusions are not generalizable to other race/ethnic groups.

The limited research examining ethnic variation in pubertal timing and depression has 

yielded inconsistent results.15–17 Some researchers have suggested that early puberty may be 

a risk factor for White but not Black girls. Hayward et al. examined a large representative 

sample of youth and found that early menarche was a significant predictor of depressive 

symptoms for White girls, but not Blacks or Latinas18. These researchers and others have 

posited that ethnic differences may be explained by greater body dissatisfaction among 

early-maturing Whites.16,18,19 However, a recent study of mostly Black and White girls 

revealed a complex pattern of associations with pubertal timing and tempo.13 Results 

showed that early pubertal timing and faster tempo were associated with depressive 

symptoms for both ethnic groups, but that associations with tempo were limited to 

childhood, with no associations in adolescence.

Differences in study design may, in part, help explain mixed findings in the literature. First, 

pubertal development is often measured using self-report, which may bias findings if 

depressed/anxious individuals are more likely to misreport their pubertal status. Some 

studies use age at menarche as their sole measure of timing, but menstruation starts late in 

the pubertal process. Few studies use Tanner staging by physical examination collected over 

a sufficient period of time to assess tempo, and many start after puberty had begun for most 

girls. Second, many studies fail to include prepubertal body mass index (BMI) and 

socioeconomic status as covariates, although both are related to pubertal timing20,21 and 

depression.22–24 Third, studies inconsistently account for child mental health symptoms 

when examining adolescent outcomes, yet early symptomatology is correlated with mental 

health in the second decade of life.25–28 Moreover, prepubertal anxiety has been shown to be 

associated with earlier pubertal development,29 underscoring the need to adjust for 

childhood mental health symptoms. Finally, with notable exceptions,13,14 few studies 

examined both pubertal timing and tempo and mental health symptoms, and rarely in 

ethnically-diverse samples.30

The current study employed a cohort design with data collected prospectively in regular 

visits over 8 years, starting at ages 6–8y, in an ethnically-diverse sample. We assessed 

pubertal timing and tempo and anxiety and depressive symptoms in childhood and 
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adolescence, and included BMI and family income as covariates. We hypothesized that 

earlier timing and faster tempo of pubertal development would put girls at risk for anxiety 

and depressive problems in adolescence, even when adjusting for childhood anxiety and 

depressive symptoms. Given research suggesting that White girls may be more vulnerable to 

the negative effects of early puberty, we hypothesized that early pubertal timing and faster 

tempo would lead to poorer mental health symptoms among Whites compared to the other 

race/ethnic groups.

Methods

Participants and Procedure

This project was part of the NIH-funded Puberty Studies of the Breast Cancer and the 

Environment Research Program (BCERP).31 We utilized data from two cohorts of girls 

(n=822) and their caregivers (predominantly mothers), who were enrolled between 2004 and 

2007 (6–8 years old) at Cincinnati Children’s Hospital Medical Center (CCHMC) and 

Kaiser Permanente Northern California (KPNC).32 A third location, Mount Sinai School of 

Medicine, was not included because mental health was not assessed on the same schedule. 

Girls with pre-existing medical conditions known to influence puberty or a psychiatric 

condition that limited participation were excluded. Participants attended annual clinic visits 

at KPNC and biannual visits at CCHMC, during which anthropometric and pubertal data 

were collected.32 Each visit included a caregiver interview and, starting in year 6, a child 

interview. Review boards at each institution approved study procedures.

Measures

Pubertal development was assessed using clinic-based Tanner staging33 conducted by 

research assistants under the supervision of a board certified pediatric endocrinologist,32 

with annual quality assurance checks to confirm accurate staging. Visual inspection and 

palpation were used to distinguish breast from adipose tissue. For overweight girls, two 

research assistants performed palpation to determine whether tissue was glandular or fatty 

tissue. Pubic hair was assessed by visual inspection.

Breast and pubic hair stages were assessed repeatedly from mean age 7 to 15.5 years. 

Assessment was completed approximately every six months for 6 years (starting at baseline) 

and then yearly for three more years at CCHMC (14 assessments total) and annually at 

KPNC (9 assessments total). Girls missing all pubertal assessments (N = 3) were not 

included. Repeated measures of breast and pubic hair data were subjected to nonlinear 

growth models in order to obtain measures of timing (i.e., age at the midpoint of puberty, 

Tanner stage 3 – higher scores indicate being older at Tanner 3, or later timing) and tempo 

(i.e., rate of development at the midpoint of puberty, Tanner stage 3 – higher scores indicate 

progressing through more stages per year, or faster tempo) following established procedures.
4 From these models, individuals’ Bayes Empirical Estimates of timing and tempo were 

saved for use in hypothesis testing models.

Anxiety and depressive symptoms were assessed annually starting at baseline (through year 

8) using the Behavioral Assessment System for Children, 2 (BASC-2).34 The BASC-2 
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assesses a range of symptoms mapping onto clinical disorders for youth ages 2–25 years. We 

focused on the Anxiety and Depression subscales and utilized data from two time points: 

first (childhood) and last (adolescence) assessment for each individual. Generally, first 

assessment was at baseline (Year 1; Y1) and last assessment was at final administration of 

the BASC-2 (Year 8; Y8). However, Y2 and Y7 data were used if scores were missing at Y1 

or Y8, respectively. Prior to Y6, primary caregivers reported on girls’ symptoms. Starting at 

Y6, adolescents reported on their own symptomatology. Data were treated continuously, 

rather than using clinical cut-points, to capture the emergence of symptoms in this non-

clinical sample.

Body mass index (BMI) at baseline was calculated as weight in kg/height in meters squared. 

For weight, we used a Tanita scale (www.tanita.com). For height, we used a mounted wall 

stadiometer. Weight was measured without shoes and in light clothing and rounded to the 

nearest 0.5 kg. Height was measured to the nearest 0.1 cm with the participant in stocking 

feet and head in the neutral position. BMI values were standardized for age and z-scores 

calculated, using methods and standard distributions as provided by the Centers for Disease 

Control and Prevention. BMI z-scores were treated continuously.

Race/ethnicity at baseline was reported by the caregiver and was categorized as Black, 

Latina, Asian American, and White following an hierarchical algorithm that made each race/

ethnicity category mutually exclusive.3,32,35 Girls were assigned using the criteria that Black 

race superseded other race/ethnicity designations and Latina superseded all others; all 

participants were uniquely defined using these criteria. Thus, biracial/multiracial girls were 

categorized based on this algorithm into mutually exclusive groups. An “Other” group (N=1) 

was excluded from analyses.

Income at baseline was reported by caregivers based on annual household income which was 

divided by number of people in the household. Given income differences between study 

regions, site was included as a covariate in models.

Analytic Strategy

Structural equation modeling (SEM) was employed to test hypotheses using Mplus software, 

Version 7.36 We tested manifest variable models, wherein childhood anxiety/depressive 

symptoms predicted timing and tempo of puberty (breast and pubic hair modeled 

separately), which in turn predicted anxiety/depressive symptoms in adolescence (outcomes 

modeled separately). Family income and BMI, assessed at Y1, were included as covariates, 

regressed on timing, tempo, and anxiety/depressive symptoms in adolescence, and 

associated with childhood anxiety/depressive symptoms. Study site was a covariate in all 

models.

We fit an unconditional model wherein the means, variances, and path estimates were 

estimated freely for each race/ethnicity. We then fit a series of nested models to test for race/

ethnic differences by constraining the means and variances of variables (measurement 

invariance) as well as path estimates across all groups. A decrement in model fit would 

indicate race/ethnic difference, in which case the unconditional model is reported.
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Because outcome data were collected at Y7/Y8 and puberty was conceptualized as a 

predictor of these outcomes, we set timing and tempo scores to missing for individuals who 

had estimated timing at mid-point of puberty later than their Y7 assessment to preserve the 

integrity of the temporal sequence in the models. We excluded these individuals because 

their midpoint would have occurred after their outcome measures. T-tests showed that girls 

who were excluded due to late timing of breast development did not differ in anxiety, t(563) 

= .32, p = .75, or depressive symptoms, t(564) = 0.39, p = .70, at the last assessment from 

those who were retained. There were no differences in anxiety for those who were excluded 

due to late timing of pubic hair development, t(563) = 0.42, p = .68. However, girls excluded 

for later timing of pubic hair development had lower depressive symptoms than those 

included, t(564) = 2.07, p = .04.

Results

Descriptives.

Participants’ ages ranged from 6–8.9 years at first assessment and 12.8–17.9 years at final 

assessment (Table 1). Girls were racially diverse: 224 (27.3%) Black, 123 (15.0%) Latina, 

57 (6.9%) Asian American, and 418 (50.9%) White. Racial/ethnic distribution differed by 

site: KPNC 97 (21.9%) Black, 108 (24.3%) Latina, 52 (11.7%) Asian American, and 187 

(42.1%) White; CCMHC 127 (33.6%) Black, 15 (4.0%) Latina, 5 (1.3%) Asian American, 

and 231 (61.1%) White. There were more Latina and Asian girls at KPNC, and more Black 

girls at CCMHC, reflecting the demographics of the regions. Breast and pubic hair stages, 

stratified by age and race/ethnicity, are presented in Supplemental Tables S1 and S2. 

Correlations among study variables are presented in Supplemental Table S3.

Race/Ethnic Difference Tests.

Nested models suggested race/ethnic differences in means, variances, and path estimates in 

models for depression and anxiety for breast and pubic hair development. Thus, parameter 

estimates from the fully unconstrained model are presented.

Breast development and depressive symptoms.

Controlling for covariates, earlier breast development predicted increases in depressive 

symptoms over time only among White girls (β = −0.19; p<.01; Figure 1). Among Asian 

girls, earlier breast development predicted decreases in depressive symptoms over time (β = 

0.24; p<.05). Tempo of breast development was not associated with depressive symptoms in 

adolescence for any race/ethnic group.

Breast development and anxiety symptoms.

Controlling for covariates, earlier breast development predicted increases in anxiety for 

Latinas only (β = −0.26; p<.05; Figure 2). Tempo of breast development was not related to 

anxiety symptoms in adolescence for any race/ethnic group.
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Pubic hair development and depressive symptoms.

Controlling for covariates, earlier pubic hair was not associated with depressive symptoms 

for any group (Figure 3). Among Asian girls, faster tempo predicted decreases in depressive 

symptoms over time (β = −0.34; p<.05).

Pubic hair development and anxiety symptoms.

Controlling for covariates, results were significant only among Latinas (Figure 4), such that 

later pubic hair development (b = 0.24; p<.05) and faster tempo of pubic hair development 

(b = 0.26; p<.01) were associated with increased anxiety over time.

Discussion

This is the first study to examine timing and tempo of breast and pubic hair development and 

associations with anxiety and depressive symptoms, measured in childhood and adolescence. 

Our sample was ethnically diverse and extends previous research by including Latinas and 

Asians. Findings revealed that earlier breast development put White girls at risk for 

increased depressive symptoms in adolescence, even when controlling for childhood 

depressive symptoms. This association was not significant for Black girls or Latinas, 

supporting our hypothesis that early-maturing White girls may be more vulnerable to 

depressive symptoms. However, earlier breast development was associated with increased 

anxiety symptoms among Latinas, but not other race/ethnic groups including White girls. 

For Asians, earlier breast development was associated with lower depressive symptoms in 

adolescence. These results add to a field where ethnic differences are rarely examined30 and 

confirm that pubertal timing effects may be specific to certain race/ethnic groups.16,17

Findings for pubic hair were mixed. Contrary to expectations, later pubic hair development 

(rather than earlier) was associated with increased anxiety symptoms for Latinas. In contrast, 

faster tempo of pubic hair development was associated with significantly higher anxiety in 

this group. Scarce research has been conducted on timing and tempo of puberty among 

Latinas, and even less research has examined pubic hair. Further exploration with young 

Latinas to understand the implications of earlier and faster pubic hair development and 

related neuroendocrine processes is warranted.

Among Asian girls (the smallest group in our sample, N=57), findings were the most 

inconsistent with past literature. Later (rather than earlier) timing of breast development was 

associated with increased depressive symptoms, while faster pubic hair tempo was 

associated with lower (rather than higher) adolescent depressive symptoms. Our research 

and that of others demonstrates that Asian and White girls, on average, tend to experience 

breast development later than Black and Latina girls in the U.S..3 Given that breast 

development is noticeable to others (as opposed to pubic hair), it is possible that Asian girls 

in the U.S. compare themselves to their non-Asian peers and experience heightened 

vulnerability to depression when they develop breasts later or more slowly, even if later 

development is biologically normative for their race/ethnic group. There may be a positive 

social (peer) response to experiencing earlier or faster development among Asians because it 

aligns them with their non-Asian counterparts, which may translate into less peer exclusion 
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and fewer mental health symptoms in adolescence. However, if this were true, then we 

would expect the same phenomenon to occur in White girls, who also mature later than 

Blacks and Latinas, which was not corroborated in our data. Because these anomalous 

findings have not been reported previously, replication is needed with larger Asian samples 

that allow for examination of Asian subgroups. Moreover, future research should identify 

whom girls compare themselves to when experiencing early or late pubertal development, 

and whether social contextual factors play a role in how girls cope with off-time 

development. This is discussed further below.

With the exception of anxiety among Latinas, faster pubertal tempo was not associated with 

mental health problems in our study, which is consistent with some studies4,12,14 but differs 

from others.6,13 Using a large community-based sample, Keenan et al.13 found that both 

early-maturing African American and White girls were at higher risk for depressive 

symptoms, whereas our findings were significant only for Whites. Keenan also found that 

faster pubertal tempo was associated with depressive symptoms for both ethnic groups 

during childhood; however, consistent with our findings, this association did not persist into 

later adolescence. Study design and measurement differences may account for our divergent 

findings. In contrast to Keenan, we assessed pubertal stage by clinical exam (versus self-

report). We also began assessing puberty and mental health at ages 6–8y because we were 

interested in the potential influence of prepubertal mental health on pubertal timing and 

tempo, whereas Keenan began assessment of puberty at 9y and depression at 10y. Finally, 

Keenan’s study used combined self- and parent-report of the Child/Adolescent Symptoms 

Inventory-4th Edition to assess depressive symptoms, while we used the BASC-2.

Our findings should be considered in light of limitations. Some girls transitioned to Tanner 

stage 2 prior to baseline. Our analytic strategy accounted for this left censoring by centering 

the logistic growth function at Tanner stage 3 and setting the upper and lower asymptotes at 

stages 1 and 5, respectively. Thus, even if individuals were past stage 1 at Y1, the model 

projects backward to the individuals’ prepubescent beginnings. Also, we switched from 

parent to adolescent report of mental health over the course of the study. Although 

adolescents may report more accurately on their own anxiety and depression, this change in 

reporters could explain lack of stability in symptomatology from childhood to adolescence. 

Like most studies, we could not account precisely for when Tanner stage transitions 

occurred given the intervals between visits, however, the model accounted for speed of 

transition and was able to estimate transitions. Finally, we lacked cultural, contextual and 

racial identity measures to better understand the differences observed across race/ethnic 

groups. Despite limitations, our study exhibits strengths including its longitudinal design 

with an ethnically-diverse sample, gold standard measures of puberty, and use of a clinically 

relevant tool with strong psychometric properties to assess internalizing symptoms.

Findings have implications for future research and intervention. Given that early breast 

development was a risk factor for mental health symptoms among White (depressive 

symptoms) and Latina (anxiety symptoms) adolescents, clinicians who work with school-

aged children and young teens should regularly screen for mental health symptoms among 

early-maturing girls. Further research is needed, however, to determine why early pubertal 

timing presented less risk for some race/ethnic groups and even appeared to be protective in 
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some instances. It is possible that cultural (e.g., positive body image) or contextual (e.g., 

ethnically dense schools, neighborhoods) factors protect some early-maturing girls of color 

from experiencing negative outcomes. If so, these protective factors may provide clues for 

how to mitigate negative effects for other race/ethnic groups. Research examining 

neighborhood and peer processes shows that early puberty interacts with contextual factors 

to put girls of color at risk for problematic outcomes.37,38 For example, White et al. found 

that early pubertal timing among Mexican-origin girls led to depressive symptoms among 

those who were living in neighborhoods with less Latino representation compared to 

ethnically dense Latino neighborhoods.38 Similarly, Seaton and Carter found that early-

maturing Black girls who perceived lower public regard for their race (i.e., the belief that the 

broader society views African Americans negatively) and who attended nonmajority Black 

schools reported more depressive symptoms, while those with higher public regard were less 

affected by early puberty.39 Future research should delve further into how racial identity, 

self-perceptions of puberty and social context influences girls’ experiences of puberty.40

Although our Asian group was small and findings require replication, this study represents 

the first to examine these associations among Asian Americans. Asian girls in this study 

came primarily from one site (KPNC) and were diverse in terms of their families’ countries 

of origin, so there may be within-group variability that could not be tested given small cell 

sizes. Findings may not be generalizable to all Asian subgroups. Future studies of early 

puberty and social and emotional outcomes should be conducted within Asian subgroups, 

taking into account country of origin, generational status, ethnic identity, and cultural 

factors, to determine how experiences may differ among various groups.

In general, accurate pubertal information is critical for all girls to help them navigate this 

period of their life successfully. Opportunities exist to engage in robust pubertal education 

efforts within clinics, schools, and in on-line settings to mitigate negative outcomes. There is 

an urgent need for such efforts be culturally-grounded, better coordinated, and rigorously 

evaluated.30 All girls, not just early maturers, would benefit from stronger empirically-based 

puberty education to promote positive experiences, better mental health, and overall well-

being during the pubertal transition.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Results from models examining covariates, timing and tempo of breast development, 
and adolescent depressive symptoms with standardized beta coefficients. Solid lines indicate 
significant positive relationships, dashed lines indicate significant negative relationships.
*p<.05; **p<.01; ***p<.001.

Chi-square(4) = 1.54, p = .82; RMSEA = .00; CFI = 1.0; TLI = 1.18, AIC = 13968.87, BIC 

= 14609.66, SRMR = .01
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Figure 2. Results from models examining covariates, timing and tempo of breast development, 
and adolescent anxiety symptoms with standardized beta coefficients. Solid lines indicate 
significant positive relationships, dashed lines indicate significant negative relationships.
*p<.05; **p<.01; ***p<.001.

Chi-square(4) = 5.37, p = .25; RMSEA = .04; CFI = .99; TLI = .90, AIC = 14558.69, BIC = 

15199.49, SRMR = .02
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Figure 3. Results from models examining covariates, timing and tempo of pubic hair 
development, and adolescent depressive symptoms with standardized beta coefficients. Solid 
lines indicate significant positive relationships, dashed lines indicate significant negative 
relationships.
*p<.05; **p<.01; ***p<.001.

Chi-square(4) = 1.29, p = .86; RMSEA = .00; CFI = 1.0; TLI = 1.31, AIC = 14793.20, BIC 

= 15433.99, SRMR = .01
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Figure 4. Results from models examining covariates, timing and tempo of pubic hair 
development, and adolescent anxiety symptoms with standardized beta coefficients. Solid lines 
indicate significant positive relationships, dashed lines indicate significant negative relationships.
*p<.05; **p<.01; ***p<.001.

Chi-square(4) = 6.47, p = .17; RMSEA = .06; CFI = .98; TLI = .73, AIC = 15386.73, BIC = 

16027.53, SRMR = .01.

Deardorff et al. Page 15

J Adolesc Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Deardorff et al. Page 16

Ta
b

le
 1

.

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
fo

r 
ke

y 
st

ud
y 

va
ri

ab
le

s 
by

 r
ac

e/
et

hn
ic

ity
.

To
ta

l N
 =

 8
22

B
la

ck
 N

 =
 2

24
L

at
in

a 
N

 =
 1

23
A

si
an

 N
 =

 5
7

W
hi

te
 N

 =
 4

18
E

th
ni

ci
ty

 d
if

fe
re

nc
es

A
ge

 a
t B

as
el

in
e 

(m
, S

D
)

7.
26

 (
0.

54
)

7.
24

 (
0.

57
)

7.
31

 (
0.

51
)

7.
38

 (
0.

47
)

7.
24

 (
0.

53
)

F(
3)

 =
 1

.6
8

B
M

I 
z 

sc
or

es
 (

m
, S

D
)

17
.0

3 
(2

.8
8)

17
.6

6 
(3

.2
6)

 a
18

.0
6 

(3
.6

8)
 a

15
.8

 (
1.

58
) 

a
16

.5
6 

(2
.3

1)
F(

3)
 =

 1
2.

30
**

*

Fa
m

ily
 I

nc
om

e
F(

3)
 =

 6
2.

47
**

*

 
$1

2k
–<

$2
5K

18
1 

(2
4.

4%
)

93
 (

49
.7

%
)

48
 (

40
.7

%
)

4 
(7

.4
%

)
36

 (
9.

4%
)

 
$2

5K
–<

$5
0K

13
6 

(1
8.

4%
)

36
 (

19
.3

%
)

28
 (

23
.7

 %
)

10
 (

18
.5

%
)

62
 (

16
.2

%
)

 
$5

0K
–<

$7
5K

12
5 

(1
6.

9%
)

24
 (

12
.8

%
)

16
 (

13
.6

%
)

7 
(1

3%
)

78
 (

20
.4

%
)

 
$7

5K
–<

$1
00

K
28

4 
(3

8.
3%

)
29

 (
15

.5
%

)
25

 (
21

.2
%

)
31

 (
57

.4
%

)
19

9 
(5

2.
1%

)

 
>

$1
00

K
15

 (
2%

)
5 

(2
.7

%
)

1 
(.

8%
)

2 
(3

.7
%

)
7 

(1
.8

%
)

B
re

as
t D

ev
el

op
m

en
t

 
T

im
in

g 
(m

, S
D

)
11

.4
8 

(0
.8

9)
10

.9
4 

(0
.8

9)
 a

11
.5

6 
(0

.1
6)

 a
11

.6
3 

(0
.1

3)
11

.7
3 

(0
.8

0)
F(

3)
 =

 4
3.

54
**

*

 
Te

m
po

 (
m

, S
D

)
0.

83
 (

0.
17

)
0.

79
 (

0.
18

) 
a

0.
87

 (
0.

82
) 

a
0.

86
 (

0.
13

)
0.

83
 (

0.
17

)
F(

3)
 =

 7
.5

8*
**

Pu
bi

c 
H

ai
r 

D
ev

el
op

m
en

t

 
T

im
in

g 
(m

, S
D

)
11

.5
9 

(1
.1

7)
10

.7
7 

(1
.1

5)
 a

11
.7

7 
(1

.0
0)

12
.4

3 
(1

.0
1)

11
.8

8 
(1

.0
0)

F(
3)

 =
 6

6.
80

**
*

 
Te

m
po

 (
m

, S
D

)
0.

88
 (

0.
25

)
0.

81
 (

0.
30

) 
a

0.
93

 (
0.

22
)

0.
82

 (
0.

26
) 

a
0.

91
 (

0.
22

)
F(

3)
 =

 9
.9

4*
**

A
nx

ie
ty

 s
ym

pt
om

s

 
B

as
el

in
e 

(m
, S

D
)

49
.9

2 
(9

.8
3)

48
.8

2 
(1

0.
60

)
53

.2
2 

(1
1.

11
) 

a
50

.5
5 

(1
0.

78
)

49
.4

6 
(8

.7
5)

F(
3)

 =
 4

.8
8*

*

 
L

as
t A

ss
es

sm
en

t (
m

, S
D

)
48

.3
7 

(1
0.

21
)

49
.2

7 
(1

0.
50

)
48

.1
5 

(1
0.

11
)

48
.3

6 
(1

0.
42

)
47

.9
7 

(1
0.

04
)

F(
3)

 =
 0

.5
9

D
ep

re
ss

io
n 

sy
m

pt
om

s

 
B

as
el

in
e 

(m
, S

D
)

49
.6

0 
(8

.6
5)

48
.4

3 
(9

.1
1)

52
.3

4 
(1

0.
64

) 
a

49
.4

9 
(8

.4
6)

49
.4

3 
(7

.7
0)

F(
3)

 =
 4

.5
1*

*

 
L

as
t A

ss
es

sm
en

t (
m

, S
D

)
44

.7
3 

(7
.5

1)
46

.4
5 

(9
.4

8)
 a

45
.1

6 
(7

.6
9)

43
.1

0 
(4

.9
6)

43
.8

7 
(6

.2
2)

F(
3)

 =
 5

.1
0*

*

Fa
m

ily
 I

nc
om

e:
 T

he
re

 w
as

 a
ls

o 
an

 o
pt

io
n 

fo
r 

<
12

K
 a

t t
he

 lo
w

er
 e

nd
 o

f 
th

e 
sc

al
e;

 h
ow

ev
er

, n
o 

pa
rt

ic
ip

an
ts

 c
ho

se
 th

is
 o

pt
io

n.

B
re

as
t D

ev
el

op
m

en
t: 

T
im

in
g 

is
 c

en
te

re
d 

at
 T

an
ne

r 
st

ag
e 

3,
 th

e 
m

id
po

in
t o

f 
pu

be
rt

al
 d

ev
el

op
m

en
t.

A
nx

ie
ty

 a
nd

 d
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 th

e 
B

A
SC

-2
: B

eh
av

io
ra

l A
ss

es
sm

en
t S

ys
te

m
 f

or
 C

hi
ld

re
n,

 S
ec

on
d 

E
di

tio
n;

 r
aw

 s
co

re
s 

pr
es

en
te

d.

E
th

ni
ci

ty
 d

if
fe

re
nc

es
 w

er
e 

te
st

ed
 u

si
ng

 P
R

O
C

 G
L

M
.

J Adolesc Health. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Deardorff et al. Page 17
a in

di
ca

te
s 

a 
si

gn
if

ic
an

t d
if

fe
re

nc
e 

in
 th

e 
m

ea
n 

le
ve

l c
om

pa
re

d 
to

 th
e 

W
hi

te
 (

re
fe

re
nc

e)
 g

ro
up

. F
or

 f
am

ily
 in

co
m

e 
(m

ea
su

re
d 

co
ni

tin
uo

us
ly

),
 H

is
pa

ni
c 

an
d 

B
la

ck
 f

am
ily

 in
co

m
e 

di
ff

er
ed

 f
ro

m
 W

hi
te

 f
am

ily
 

in
co

m
e.

 T
he

se
 e

ff
ec

ts
 p

er
si

st
ed

 w
he

n 
ad

ju
st

ed
 f

or
 f

am
ily

 s
iz

e.

J Adolesc Health. Author manuscript; available in PMC 2022 June 01.


	Abstract
	Methods
	Participants and Procedure
	Measures
	Analytic Strategy

	Results
	Descriptives.
	Race/Ethnic Difference Tests.
	Breast development and depressive symptoms.
	Breast development and anxiety symptoms.
	Pubic hair development and depressive symptoms.
	Pubic hair development and anxiety symptoms.

	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1.



