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Structural Image Processing and Validation Pipeline and Procedures
Pre-processing

Scans were received unprocessed, in compressed, NIFTI-1 format. Several preprocessing
steps were performed using MRTrix3 (Tournier et al., 2012) and included, 1) reversing the byte
order for each file (little-endian to big-endian), 2) reorientation of the images to Right-Anterior-
Superior format, 3) random evaluation of file integrity and completion.

Processing, Parcellation, and Segmentation

Subcortical segmentation were performed using the longitudinal processing pipeline
available in FreeSurfer (v6.0), a widely-used and freely-distributed software package

(surfer.nmr.mgh.harvard.edu) that performs automated processing and analyses of brain imaging

data. The technical details underlying the multi-step technical details of these procedures are
extensively described in prior publications, and a cursory review will be provided here (Dale et
al., 1999; Dale & Sereno, 1993; Fischl et al., 2001, 2002; Fischl, Salat, et al., 2004; Fischl, Sereno,
& Dale, 1999; Fischl, Sereno, Tootell, et al., 1999; Fischl, van der Kouwe, et al., 2004; Fischl &
Dale, 2000; Han et al., 2006; Jovicich et al., 2006; Reuter et al., 2010, 2012; Segonne et al., 2004).
Initial processing involves the creation of an unbiased within-subject template space and image,
created using robust, inverse consistent registration of scans across time points. Several subsequent
processing steps are initialized with common information from this template, significantly
increasing reliability and statistical power. FreeSurfer’s recon-all completes two sequential
processing algorithms to extract anatomical estimates. In an initial ‘cortical surface stream’, grey
matter thickness and curvature are extracted using a complex deformation process. A second
processing stream is then initiated to extract the volume from subcortical structures. The original
volume is first registered to the MNI 305 atlas using an affine transformation, followed by initial

labeling of subcortical structures, and N3 intensity correction (Sled et al., 1998). The volume is
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then non-linearly registered to the MNI305 atlas. Voxelwise labeling is performed using an
iterative probabilistic classification technique (Fischl et al., 2002). Segmentation of the amygdala
is separately performed using an atlas derived from ultra-high-resolution ex vivo scans of n=10
tissue blocks containing the amygdala. Amygdala boundaries and sub-nuclei were segmented
using an iterative Bayesian inference algorithm that incorporated manual delineations of ex vivo
amygdalae, and learned using an in vivo data set previously processed using FreeSurfer’s ‘recon-
all’. Results from the training process were extra

Results derived from the FreeSurfer pipeline used in this study were validated by
comparing volumetric estimates to ranges reported in previous studies of developing
neuroanatomy. Mean values for the left and right amygdala were 1576.07 and 1632.71mm?>,
respectively, closely approximating results from similar studies reporting these estimates in
typically developing youth (Goddings et al., 2014; Ostby et al., 2009; Uematsu et al., 2012; van
der Plas et al., 2010), as well as Albaugh et al. (2017) who extracted the same information from
the data, albeit using different processing methods. An initial validation procedure attempted to
validate the FreeSurfer-derived volumetric estimates of various brain regions by comparison
against original values obtained by NIHPD. Data sets accompanying the raw scan files contained
ANIMAL-based estimates of several prominent regions. These included the lateral divisions of
the cerebral lobes (separate estimates for grey and white matter), caudate, cerebellum, globus
pallidus, putamen, and thalamus. However, subsequent investigation revealed marked
discrepancies across ANIMAL and FreeSurfer in the segmentation procedures used to define these
regions. For example, the original, ANIMAL-based estimates appear to incorporate portions of
the insular cortex into estimates of frontal and temporal lobe volume. Similarly, whereas the

original values for the thalamus’ volume seem to reflect the size of the entire structure, estimates
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provided by FreeSurfer refer only to the thalamus proper (which does not include either the epi-
or perithalamus). Ultimately, it was necessary to limit direct comparison to the left and right
putamen, caudate, total intracranial volume, total grey matter, and total white matter.

Reliability of the values obtained was assessed by summarizing the similarity of
measurements for these regions of interest using the intraclass correlation coefficient (ICC, two-
way mixed average — consistency; Shrout & Fleiss, 1979; Strother & Churchill, 2017). Shou et al.
(2013) developed the image intraclass correlation coefficient or [2C2, a variant on the classic ICC,
extended to better capture the high-dimensional, multivariate nature of neuroimaging data. Values
for the 12C2 and ICC have equivalent interpretations - both statistics are generally bounded
between 0 and 1 with higher values indicative of better reliability. Overall, both statistics
suggested excellent consistency across measurements made with the ANIMAL and FreeSurfer

pipelines (> 0.85; see Table S1).

Missing Data

Meaningful patterns of missingness in the data were evaluated using Little’s test (1988),
which indicated that an assumption of “Missing Completely at Random” (MCAR) was not viable,
v2(42)=211.731, p <.001. A series of separate variance t-tests were conducted across cases with
missing and non-missing values to identify meaningful variation in the incomplete data. Results
indicated that younger participants were more likely to be missing data in variables derived from
the Pubertal Development Scale, with a mean difference of 3.3 years across cases with and without
missing values (p < .001). Participants providing data at second or third assessments were also
more likely to be missing data on annual family income (p <.001). No other meaningful patterns

in missing data were detected. For these analyses, data were limited to those cases without missing
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values for pubertal development or age, ensuring an equivalent sample size across models

incorporating respective predictors.

Mixed Effects Modeling

Mixed effects modeling (also referred to as hierarchical or multi-level modeling), is an
extension of the genera linear model to incorporate parameters that vary at more than one level of
observation, and is an appropriate method of analyzing CS data (Hoffman, 2015). In the case of a
two-level design (e.g., multiple observations nested within individuals), the mixed effects
framework separates variance in the dependent variable attributable to the observations within
individuals (within-subjects or ‘Level 1’ variance) or to the individuals themselves (between-
subjects or ‘Level 2’ variance). This approach effectively accounts for the non-independence of
nested data points. In longitudinal applications, mixed effects models allow researchers to
simultaneously consider intra- and inter-individual change trajectories. Moreover, mixed effects
models are known to be robust to uneven time spacing in collection, as well as the presence of
missing data at various time points (Hoffman, 2015).

In the current analyses, mixed effects model parameters were estimated using the /me4
package (v1.1.16; (Bates et al., 2018) available in R (v3.5.x). Parameter values were derived using
maximum likelihood estimation as permissible for the sample size (Carey, 2013) and appropriate
given the unbalanced nature of the data (Raudenbush, 1995). Wald tests were used to determine
the significance of fixed effects, using the Kenward-Roger adjusted degrees of freedom (Halekoh
& Hgjsgaard, 2014; Kenward & Roger, 1997). The significance of individual random effects was
tested by examining the difference in fit (as -2-log-likelihood) of nested models with and without

the term. The log likelihood distribution approximates the chi-square distribution; therefore, this
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test is akin to a chi-square difference test. Model parameters were determined using maximum-
likelihood estimation, which is appropriate for samples of this size (Hoffman, 2015). Where
necessary, significant interactions were decomposed using the Johnson-Neyman technique
(Johnson & Neyman, 1936), which provides the range of values along a continuous moderator
(e.g., Age@IstScan), for which the association between the predictor and outcome is significant

(Preacher et al., 20006).

Model Comparisons

As shown in Table S3, the Combined Model, which included effects of chronological age
as well as pubertal development (rather than either effect alone) exhibited the best fit to right
amygdala volume data. The AAIC of 10.01 well exceeds the suggested threshold of 5.9, indicating
the superiority of this model in comparison to the Pubertal Development or Chronological Age
models. The AIC weight of .99, reflects the probability that the observed data were created by the
Combined Model in comparison to the alternatives. Results comparing model fit for left amygdala
volumes were less conclusive. Though the Pubertal Development model had the lowest AIC
value, this was only slightly greater than that of the Combined Model (AAIC = 0.66). Therefore,
the superiority of any one model predicting change in left amygdala volumes could not be

determined.

Combined Model
A Combined Model tested the effects of chronological age and pubertal development in a
single model predicting amygdala volumes (mixed model formulas provided in Table S1). Fixed

effects of time in study (7ime), change in pubertal development during the study (7SChange), and
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their interaction (7ime x TSChange) were added to a random intercept model predicting right
amygdala volumes. Each of these fixed effects terms (though none of the corresponding random
effects) were significant in a model predicting right amygdala volumes (Table S2-A). Participants
showed an increase of 10.03mm? (p < .05) for each year of participation in the study (7ime), and
an increase of 50.88mm? (p < .01) for each Tanner stage (7SChange) reached during participation
in the study, controlling for puberty and age, respectively. The significant coefficient for the
interaction term (7ime x TSChange) indicates that the pace of right amygdala growth slows as
youth progress through puberty, in that for each Tanner stage reached, the rate of change declines
by —9.74mm’/year. A final ‘unconditional’ model was retained that included only the significant
fixed effects.

Between-subjects predictors age at first scan (Age@stScan) and pubertal status at first
scan (7S@stScan) were added to the unconditional model. Age@ /stScan significantly affected
the intercept, such that for each year of youths’ age at initial assessment, right amygdala volumes
were 24.14mm?> larger on average (p < .001; Table S2-A). Pubertal development at initial
assessment (7S@ 1stScan) similarly predicted the size of right amygdalae, though the direction of
the effect was reversed. For each Tanner stage reached by the time participants started the study,
right amygdala volumes were —37.06mm?> smaller on average (p < .05). Two-way cross-level
interaction terms (7Time x Age@Istscan, Time x TS@IstScan, TSChange x Age(@1stScan, and
TSChange x TS@lIstscan) were added to the model next. Age at first scan (Age@IstScan)
moderated the slope of growth across pubertal development (7SChange), in that older youth
entering the study tended to show less change in right amygdala volumes as they passed through
puberty. Specifically, for each year of Age@lstScan, the rate of change decreased by

—9.42mm?/Tanner stage (p < .05). No other cross-level interaction terms reached significance.
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Next, separate three-way cross-level interaction terms were added to the model, reflecting
‘moderated moderation’ of age at first scan and pubertal development at first scan on the
interaction between pubertal progress and time in study (e.g., Age@1stScan x TSChange x Time,
TS@1stScan x TSChange x Time). Neither effect was significant, as shown in Table 5-A. Sex-
specific analyses did not reveal meaningful variation as shown in Tables S10.

Corresponding analyses were conducted to evaluate a Combined Model predicting left
amygdala volumes. Results from these analyses are provided in Table S2-B. None of the fixed
effect terms significantly predicted growth in left amygdala volumes, though random effects of
Time and TSChange suggest meaningful between-subjects differences in slopes. Between-subjects
predictors age at first scan (4ge@IstScan) and pubertal status at first scan (7S@IstScan) were
added next. As in the right amygdala, Age(@/stScan significantly influenced the intercept, in that
for each year of a participant’s age at initial assessment, left amygdala volumes were 21.95mm’
larger on average (p <.001; Table S2-B). Pubertal development at study entry (7S@ /stScan) also
predicted left amygdala volumes at initial scan, though as in the right amygdala, the effect was
reversed. For each Tanner stage at initial assessment (7S@/stScan), participants showed a -
45.65mm? reduction in left amygdala volumes (p <.01). Interaction terms were added next, though
none reached significance in the full sample. However, in analyses specific to boys, a three-way
interaction between Time, TSChange, and TS@IstScan reached significance, such that among
pubertally advanced youth, pubertal maturation over the course of the study predicted a decline in

amygdala volume (Table S11).
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Table S1

Consistency of volumetric estimates derived from NIHPD ANIMAL and FreeSurfer pipelines

1CCe 12C2

Caudate

Right .92 .94

Left .90 .94
Putamen

Right 91 91

Left .92 91
Intracranial Volume .97 .96
Intracranial Grey Matter .94 .92
Cerebral White Matter .93 .95

“dfi2 =633, 633
Note. ICC = Intraclass Correlation Coefficient (two-way mixed average measure, consistency).
[2C2 = Image Intraclass Correlation Coefficient.

13
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Table S2-A

Change in Right Amygdala Volumes as a Function of Chronological Time and Pubertal Maturation

Right Amygdale Volume (mm?)

B SE B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1635.98™  10.69 1631.55™"  12.16  1435.06™"  48.45  1389.41™ 4940  1390.70™  49.52
Time 10.03" 4.24 10.47° 4.26 36.56° 15.44 35.52° 16.27
TSChange 50.88"  16.30 48.96™ 16.31 131.25™ 45.53 91.77 84.37
Time x TSChange -9.74" 4.82 -9.71° 4.82 -10.97° 5.07 1.97 25.00
Age@1stScan 24.14™ 6.43 29.117 6.53 29.08™ 6.55
TS@]IstScan -37.06" 16.52 -42.66" 16.69 -43.16" 16.73
Time x Age@1stScan -1.72 2.27 -1.67 2.48
Time x TS@1stScan -1.83 6.32 -1.46 6.82
TSChange x Age@1stScan -9.42" 4.75 -8.39 8.59
TSChange x TS@1stScan 15.52 13.02 30.97 24.45
Time x TSChange x AgelstScan -0.33 2.65
Time x TSChange x TS@1stScan -5.28 7.47
Random Effects Parameters
o2 7862.962 6704.878 6696.349 6129.389 6104.549
Too 32926.234 34093.613 31834.560 32054.573 32055.209
n 330 274 274 274 274
Scans 637 513 513 513 513
Deviance 8226.705 6599.369 6582.388 6560.180 6559.093

Note. Time = Age at current scan — Age at first scan; T7SChange = Tanner stage at current scan — Tanner stage at first scan; Age(@stScan = chronological age at
initial assessment/study entry; 7S@IstScan = pubertal development (Tanner stage) at initial assessment/study entry. o> = Random effects variance. to0=
Between-subjects variance. “p < .05. *p <.01. ™*p <.001

14
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Table S2-B

Change in Left Amygdala Volumes as a Function of Chronological Time and Pubertal Maturation

Left Amygdala Volume (mm?)

B SE B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1580.11""  9.81 1579217 11.30  1430.70™" 4499 141256 4560  1411.38™"  45.71
Time 1.15 3.99 1.42 3.97 11.66 14.85 14.18 15.62
TSChange 12.76 15.34 7.67 15.46 74.96 47.97 83.88 79.81
Time x TSChange 0.64 4.54 2.88 4.45 3.48 4.82 -0.28 23.57
Age@stScan 21.95™ 5.97 24.26™° 6.03 24.56™" 6.05
TS@]IstScan -45.65" 15.29 -49.40™ 15.41 -50.49" 15.44
Time x Age@1stScan -1.43 2.21 -2.06 2.42
Time x TS@1stScan 1.91 6.16 3.96 6.63
TSChange x Age@1stScan -8.39 5.17 -12.43 8.22
TSChange x TS@1stScan 17.07 14.24 39.72 23.50
Time x TSChange x AgelstScan 1.57 2.50
Time x TSChange x TS@1stScan -8.43 7.03
Random Effects Parameters
o? 6302.988 5943.494 4693.055 4663.495 4650.129
T00 27944.557 29340.910 27860.193 27851.561 27877.427
n 330 274 274 274 274
Scans 637 513 513 513 513
Deviance 8102.344 6530.337 6508.588 6500.777 6499.371

Note. Time = Age at current scan — Age at first scan. 7SChange = Tanner stage at current scan — Tanner stage at first scan. Age@ /stScan = chronological age at
initial assessment/study entry. 7S@stScan = pubertal development (Tanner stage) at initial assessment/study entry. o> = Random effects variance. too =
Between-subjects variance. “p < .05. *p <.01. ™*p <.001
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Table S3

Comparative Fit of Models Predicting Change in Right and Left Amygdala Volumes

k AIC AAIC AIC Weight

Right Amygdala

1. Combined 14 5432.24 — 0.99

2. Pubertal Development 6 5442.25 10.01 0.01

3. Chronological Age 6 6647.69 1215.45 0.00
Left Amygdala

1. Pubertal Development 6 5376.83 — 0.58

2. Combined 14 5377.49 0.66 0.42

3. Chronological Age 6 6591.40 1214.57 0.00

Note. k=# of model parameters. AIC = Akaike Information Criterion.
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Russell et al.

Table S4-A

Change in Right Amygdala Volumes as a Function of Time and Age at Initial Scan among Boys

Supplement

Right Amygdala Volume (mm?)

B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1741.49""  13.94 1726.71°"  14.51 154242 4530 1513.61™  46.10
Time 16.91™ 4.03 18.12" 4.52 70.13" 12.99
Age(@Istscan 15.94™" 3.74 18.40"" 3.81
Time x Age(@1stScan -4.54™ 1.07
Random Effects Parameters
c? 7815.889 6686.744 4735.929 5198.186
T00 23328.475 24567.899 22543.395 22265.877
n 146 146 146 146
Scans 266 266 266 266
Deviance 3401.317 3385.191 3364.323 3350.306

Note. Time = Age at current scan — Age at first scan. Age@ stScan = chronological age at initial assessment/study entry.

otk

*p<.05.7p<.01.7"p < .001. 6> = Random effects variance. o0 = Between-subjects variance.
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Russell et al.

Table S4-B

Supplement

Johnson-Neyman Significance Regions for the Conditional Effect of Age at First Scan on

Change in Right Amygdala Volumes across Time in Study in Boys

Age at Ist Scan Slope SE LCI UCI t p
20.00 -21.08 9.87 -40.41 -1.74 -2.14 .034
19.00 -16.51 8.89 -33.94 0.92 -1.86 .065
18.00 -11.95 7.95 -27.52 3.63 -1.50 135
17.00 -7.39 7.04 -21.18 6.40 -1.05 296
16.00 -2.82 6.18 -14.93 9.29 -0.46 .648
15.00 1.74 5.40 -8.83 12.32 0.32 747
14.00 6.31 4.73 -2.96 15.57 1.33 184
13.00 10.87 4.23 2.57 19.17 2.57 011
12.00 15.43 3.97 7.65 23.22 3.89 <.001
11.00 20.00 3.99 12.18 27.82 5.01 <.001
10.00 24.56 4.28 16.16 32.96 5.73 <.001

9.00 29.12 4.81 19.70 38.54 6.06 <.001
8.00 33.69 5.49 22.93 44.45 6.14 <.001
7.00 38.25 6.28 25.94 50.57 6.09 <.001
6.00 42.82 7.15 28.80 56.83 5.99 <.001
5.00 47.38 8.07 31.57 63.19 5.87 <.001

Note. LCI = 95% lower confidence interval. UCI = 95% upper confidence interval.

18



Russell et al.

Table S5-A

Change in Right Amygdala Volumes as a Function of Time and Age at Initial Scan among Girls

Supplement

Right Amygdala Volume (mm?)

B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1553.60""  12.68 1533.87"" 13.09 1403.00™"  39.44 1381.02"* 40.29
Time 18.21™ 3.23 21.44™ 3.97 65.70" 11.84
Age(@Istscan 11.46™" 3.32 13.45™" 3.40
Time x Age(@1stScan -3.98™ 1.00
Random Effects Parameters
c? 7864.698 6784.542 4143.717 4368.976
T00 25062.644 25380.051 24061.928 24396.493
n 184 184 184 184
Scans 371 371 371 371
Deviance 4738.711 4709.187 4694.625 4679.824

Note. Time = Age at current scan — Age at first scan. Age@IstScan = chronological age at initial assessment/study entry. ¢*=

Random effects variance. 100 = Between-subjects variance.
*p<.05."p<.01."p<.001.
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Russell et al.

Table S5-B

Supplement

Johnson-Neyman Significance Regions for the Conditional Effect of Age at First Scan on

Change in Right Amygdala Volumes across Time in Study in Girls

Age at Ist Scan Slope SE LCI UCI t p
20.00 -13.74 8.17 -29.76 2.27 -1.68 094
19.00 -10.02 7.38 -24.48 4.43 -1.36 176
18.00 -6.30 6.60 -19.24 6.63 -0.95 341
17.00 -2.58 5.85 -14.05 8.89 -0.44 660
16.00 1.14 5.14 -8.93 11.21 0.22 .825
15.00 4.86 4.48 -3.92 13.65 1.08 279
14.00 8.58 3.91 0.92 16.25 2.20 .029
13.00 12.30 3.46 5.52 19.09 3.55 <.001
12.00 16.03 3.20 9.76 22.29 5.01 <.001
11.00 19.75 3.15 13.56 25.93 6.26 <.001
10.00 23.47 3.35 16.91 30.03 7.01 <.001

9.00 27.19 3.74 19.87 34.51 7.28 <.001
8.00 30.91 4.27 22.54 39.28 7.24 <.001
7.00 34.63 4.90 25.03 4423 7.07 <.001
6.00 38.35 5.59 27.39 49.32 6.86 <.001
5.00 42.07 6.33 29.67 54.48 6.65 <.001

Note. LCI = 95% lower confidence interval. UCI = 95% upper confidence interval.
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Russell et al.

Table S6-A

Change in Left Amygdala Volumes as a Function of Time and Age at Initial Scan among Boys

Supplement

Right Amygdala Volume (mm?)

B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1664.49™"  13.89 1654317 14.33 1555.04™  45.59 1541.66™  46.14
Time 11.70" 3.71 12.79" 4.28 38.84™ 13.56
Age(@Istscan 8.57" 3.77 9.71" 3.82
Time x Age(@1stScan -2.28 1.13
Random Effects Parameters
c? 6163.180 5625.818 3797.357 3868.289
T00 24153.246 24793.151 23520.456 23506.584
n 146 146 146 146
Scans 266 266 266 266
Deviance 3371.547 3362.099 3346.928 3343.062

Note. Time = Age at current scan — Age at first scan. Age@IstScan = chronological age at initial assessment/study entry. ¢*=

Random effects variance. 100 = Between-subjects variance.
*p<.05."p<.01."p<.001.
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Russell et al.

Table S6-B

Supplement

Johnson-Neyman Significance Regions for the Conditional Effect of Age at First Scan on
Change in Left Amygdala Volumes across Time in Study in Boys

Age at Ist Scan Slope SE LCI UCI t p
20.00 -8.05 10.30 -28.24 12.14 -0.78 436
19.00 -5.66 9.29 -23.87 12.55 -0.61 544
18.00 -3.27 8.31 -19.55 13.02 -0.39 .695
17.00 -0.88 7.36 -15.30 13.55 -0.12 905
16.00 1.51 6.46 -11.16 14.18 0.23 815
15.00 3.90 5.65 -7.17 14.97 0.69 491
14.00 6.29 4.94 -3.40 15.98 1.27 205
13.00 8.68 4.41 0.03 17.33 1.97 051
12.00 11.07 4.12 3.00 19.14 2.69 .008
11.00 13.46 4.11 5.40 21.52 3.27 .001
10.00 15.85 4.40 7.23 24.47 3.60 <.001

9.00 18.24 4.93 8.59 27.89 3.70 <.001
8.00 20.63 5.62 9.61 31.65 3.67 <.001
7.00 23.02 6.44 10.40 35.64 3.57 <.001
6.00 25.41 7.33 11.04 39.78 3.47 <.001
5.00 27.80 8.28 11.57 44.03 3.36 .001

Note. LCI = 95% lower confidence interval. UCI = 95% upper confidence interval.
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Russell et al.

Table S7-A

Change in Left Amygdala Volumes as a Function of Time and Age at Initial Scan among Girls

Supplement

Right Amygdala Volume (mm?)

B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1514.17" 11.60 1505.63™" 12.07 1472.88""  37.63 1444317 38.93
Time 7.89° 3.08 7.95 3.11 35.677 10.03
Age(@Istscan 2.90 3.16 5.43 3.28
Time x Age(@1stScan -2.45™ 0.84
Random Effects Parameters
c? 6371.956 6161.550 6057.982 5749.073
T00 21114.662 21209.119 21081.373 21324.370
n 184 184 184 184
Scans 371 371 371 371
Deviance 4666.733 4660.258 4659.428 4651.250

Note. Time = Age at current scan — Age at first scan. Age@IstScan = chronological age at initial assessment/study entry. ¢*=

Random effects variance. 100 = Between-subjects variance.
*p<.05. "p<.01."p<.001
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Russell et al.

Table S7-B

Supplement

Johnson-Neyman Significance Regions for the Conditional Effect of Age at First Scan on
Change in Left Amygdala Volumes across Time in Study in Girls

Age at Ist Scan Slope SE LCI UCI t p
20.00 -13.02 7.83 -28.36 2.32 -1.66 .098
19.00 -10.61 7.06 -24.45 3.24 -1.50 135
18.00 -8.20 6.32 -20.59 4.19 -1.30 196
17.00 -5.79 5.60 -16.77 5.19 -1.03 303
16.00 -3.38 4.92 -13.02 6.26 -0.69 493
15.00 -0.97 4.29 -9.38 7.44 -0.23 .822
14.00 1.44 3.74 -5.90 8.78 0.38 701
13.00 3.85 3.32 -2.65 10.35 1.16 247
12.00 6.26 3.06 0.26 12.26 2.05 .042
11.00 8.67 3.02 2.75 14.59 2.87 .005
10.00 11.08 3.20 4.80 17.36 3.46 .001

9.00 13.49 3.58 6.48 20.50 3.77 <.001
8.00 15.90 4.09 7.89 23.91 3.89 <.001
7.00 18.31 4.69 9.11 27.51 3.90 <.001
6.00 20.72 5.36 10.22 31.22 3.87 <.001
5.00 23.13 6.07 11.24 35.02 3.81 <.001

Note. LCI = 95% lower confidence interval. UCI = 95% upper confidence interval.
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Russell et al. Supplement
Table S8-A

Change in Right Amygdala Volumes as a Function of Pubertal Development and Tanner Stage at Initial Scan in Boys

Right Amygdala Volume (mm?)
B SE B SE B SE B SE

Fixed Effects Parameters

Intercept 1741.49™ 13.94 1743.06™ 15.91 1655.02™" 30.69 1657.95™ 30.92
TSChange 33.84" 8.16 35.21°7 8.13 18.15 18.07
TS@]lstScan 35.76™ 10.82 34.15™ 10.97
TSChange x

TS@stScan 10.48 9.91
Random Effects Parameters

o’ 7815.889 5914.187 5908.070 5774.728

T00 23328.475 25261.374 22816.602 23100.023

n 146 119 119 119

Scans 266 204 204 204

Deviance 3401.317 2594.028 2583.564 2582.470

Note. TSChange = Tanner stage at current scan — Tanner stage at first scan. 7S@ /stScan = pubertal development (Tanner Stage) at

initial assessment/study entry. 6> = Random effects variance. to0 = Between-subjects variance.
p<.05."p<.01."p<.001
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Russell et al. Supplement
Table S8-B
Change in Right Amygdala Volumes as a Function of Pubertal Development and Tanner Stage at Initial Scan in Girls
Right Amygdala Volume (mm?)

B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 1553.60"" 12.68 1556.58"" 14.23 1535.29"" 31.43 1530.27°* 31.68
TSChange 36.337" 9.02 36.99" 9.06 69.18" 20.72
TS@]lstScan 8.15 10.73 10.75 10.89
TSChange x
TS@stScan -18.71 10.83
Random Effects Parameters
o’ 7864.698 7489.697 7495.301 7290.921
T00 25062.644 25669.875 25533.029 25913.427
n 184 155 155 155
Scans 371 309 309 309
Deviance 4738.711 3942.342 3941.767 3938.850

Note. TSChange = Tanner stage at current scan — Tanner stage at first scan. 7S@ /stScan = pubertal development (Tanner Stage) at
initial assessment/study entry. 6> = Random effects variance. to0 = Between-subjects variance.

p<.05."p<.01."p<.001
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Russell et al. Supplement
Table S9-A

Change in Left Amygdala Volumes as a Function of Pubertal Development and Tanner Stage at Initial Scan in Boys

Left Amygdala Volume (mm>)
B SE B SE B SE B SE

Fixed Effects Parameters

Intercept 1664.49™" 13.89 1664.98™" 16.28 1637.06™ 32.40 1638.04™ 32.50
TSChange 19.69" 8.17 25917 11.17 16.42 24.66
TS@]lstScan 11.14 11.47 10.59 11.54
TSChange x

TS@stScan 5.18 11.66
Random Effects Parameters

o? 6163.180 5911.114 4383.390 4320.865

T00 24153.246 26705.686 27059.893 27149.292

n 146 119 119 119

Scans 266 204 204 204

Deviance 3371.547 2599.696 2592.273 2592.086

Note. TSChange = Tanner stage at current scan — Tanner stage at first scan. 7S@ /stScan = pubertal development (Tanner Stage) at
initial assessment/study entry. 6> = Random effects variance. to0 = Between-subjects variance.

p<.05."p<.01."p<.001
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Russell et al.

Table S9-B

Supplement

Change in Left Amygdala Volumes as a Function of Pubertal Development and Tanner Stage at Initial Scan in Girls

Left Amygdala Volume (mm>)

B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 151417 11.60 1515.40™" 13.00 1514.61"° 28.43 1513.20"* 28.57
TSChange 14.40 8.03 18.28 9.53 29.55 22.02
TS@]lstScan 0.05 9.73 0.75 9.82
Pt
Random Effects Parameters
o’ 6371.956 5912.222 5309.455 5256.545
T00 21114.662 21683.511 21450.353 21548.189
n 184 155 155 155
Scans 371 309 309 309
Deviance 4666.733 3878.266 3875.318 3875.010

Note. TSChange = Tanner stage at current scan — Tanner stage at first scan. 7S@ /stScan = pubertal development (Tanner Stage) at
initial assessment/study entry. 6> = Random effects variance. to0 = Between-subjects variance.

p<.05."p<.01."p<.001
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Russell ef al. Supplement
Table S10-A

Change in Right Amygdala Volumes as a Function of Chronological Time and Pubertal Maturation in Boys

Right Amygdale Volume (mm°)
B SE B SE B SE B SE B SE

Fixed Effects Parameters

Intercept 1741.49™"  13.94 1741.53"  16.15  1587.09""  69.52  1551.05™"  70.57  1558.84™"  70.34
Time 2.96 6.78 1.75 6.81 13.18 29.69 -4.06 31.17
TSChange 45.24" 20.61 46.79" 20.65 177.19° 76.41 -41.24 132.99
Time x TSChange -4.76 6.13 -4.63 6.12 -3.56 6.28 76.64 41.28
Age@stScan 9.40 8.75 13.91 8.85 13.10 8.83
TS@]IstScan 16.23 21.17 8.43 21.37 9.17 21.31
Time x Age@1stScan -0.72 4.17 2.07 4.50
Time x TS@1stScan -3.81 9.84 -9.38 10.57
TSChange x Age@1stScan -17.20" 7.70 0.10 12.63
TSChange x TS@IstScan 49.87" 17.36 54.07 30.63
Time x TSChange x AgelstScan -6.81 4.02
Time x TSChange x TS@1stScan 0.34 9.10
Random Effects Parameters

o? 7815.889 5849.899 5850.789 4911.845 4740.756

Too 23328.475 25376.219 22658.876 23209.086 23066.451

n 146 119 119 119 119

Scans 266 204 204 204 204
Deviance 3401.317 2593.385 2581.860 2566.562 2562.377

Note. Time = Age at current scan — Age at first scan; 7SChange = Tanner stage at current scan — Tanner stage at first scan; Age@stScan = chronological age at

initial assessment/study entry; 7S@IstScan = pubertal development (Tanner stage) at initial assessment/study entry. o> = Random effects variance. too =

Between-subjects variance. “p < .05. *p <.01. ™*p <.001
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Russell et al. Supplement
Table S10-B

Change in Right Amygdala Volumes as a Function of Chronological Time and Pubertal Maturation in Girls

Right Amygdale Volume (mm?)
B SE B SE B SE B SE B SE

Fixed Effects Parameters

Intercept 1553.60"  12.68 1547.10™  14.51  1413.98™  54.67 1357.85™"  56.47  1359.01"™ 56.66
Time 16.32" 5.40 16.92™ 5.43 45.18" 17.56 44.88" 18.65
TSChange 58.46" 24.53 56.02° 24.55 176.59™ 57.80 148.03 101.32
Time x TSChange -15.64" 7.27 -15.67" 7.27 2417 7.54 -15.10 30.06
Age@]lstScan 20.48™ 7.71 25.93™ 7.92 25.94™ 7.95
TS@1stScan -42.45" 20.79 -45.91" 21.16 -46.51" 21.22
Time x Age@1stScan 0.35 2.79 0.21 3.17
Time x TS@1stScan -9.44 8.51 -8.56 9.52
TSChange x Age@1stScan -11.70 6.80 -12.39 11.68
TSChange x TS@1stScan 5.55 20.56 24 .81 37.89
Time x TSChange x AgelstScan 0.30 3.71
Time x TSChange x TS@1stScan -6.75 11.92
Random Effects Parameters

o’ 7864.698 6994.688 6985.479 6006.507 5985.740

T00 25062.644 25966.162 24657.478 25368.308 25368.717

n 184 155 155 155 155

Scans 371 309 309 309 309
Deviance 4738.711 3931.837 3924.711 3902.175 3901.578

Note. Time = Age at current scan — Age at first scan; 7SChange = Tanner stage at current scan — Tanner stage at first scan; Age@/stScan = chronological age at
initial assessment/study entry; 7S@ /stScan = pubertal development (Tanner stage) at initial assessment/study entry. o*>= Random effects variance. to =
Between-subjects variance. “p <.05. “p < .01. *p <.001
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Russell et al. Supplement
Table S11-A

Change in Left Amygdala Volumes as a Function of Chronological Time and Pubertal Maturation in Boys

Right Amygdale Volume (mm?)
B SE B SE B SE B SE B SE

Fixed Effects Parameters

Intercept 1664.49™"  13.89 1663.31™  16.51 1510.18™  72.07 1493.20"™  72.63 1491.02""  73.01
Time 4.38 6.81 4.54 6.92 39.14 31.68 43.78 31.27
TSChange 16.64 20.68 12.67 19.90 46.76 88.54 4.03 135.73
Time x TSChange -0.85 6.14 1.75 5.73 5.03 6.23 19.65 41.94
Age@]lstScan 17.65 9.06 19.84" 9.11 20.44" 9.16
TS@1stScan -25.60 21.88 -29.57 22.00 -32.08 22.13
Time x Age@1stScan -5.02 4.50 -6.00 4.58
Time x TS@1stScan 8.14 10.60 11.75 10.76
TSChange x Age@1stScan -5.28 9.01 -8.70 13.15
TSChange x TS@1stScan 19.65 20.75 72.52" 30.95
Time x TSChange x AgelstScan 1.40 4.08
Time x TSChange x TS@1stScan -19.66" 8.86
Random Effects Parameters

c? 6163.180 5874.788 3816.389 3621.445 3545318

Too 24153.246 26758.551 25895.853 26052.961 26361.082

n 146 119 119 119 119

Scans 266 204 204 204 204
Deviance 3371.547 2599.279 2586.656 2581.305 2575.373

Note. Time = Age at current scan — Age at first scan; T7SChange = Tanner stage at current scan — Tanner stage at first scan; Age(@stScan = chronological age at
initial assessment/study entry; 7S@IstScan = pubertal development (Tanner stage) at initial assessment/study entry. o> = Random effects variance. too =
Between-subjects variance. “p < .05. *p <.01. ™*p <.001
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Russell et al. Supplement

Table S11-B
Change in Left Amygdala Volumes as a Function of Chronological Time and Pubertal Maturation in Girls

Right Amygdale Volume (mm?)

B SE B SE B SE B SE B SE
Fixed Effects Parameters
Intercept 151417 11.60 151470 13.29  1434.67""  50.16  1413.87"" 51.72  1413.71™"  51.94
Time 1.68 4.96 0.90 4.85 1.30 16.59 0.79 17.70
TSChange 6.86 22.52 4.37 22.92 108.89 58.57 116.82 97.79
Time x TSChange 1.39 6.68 3.64 6.72 1.24 7.30 -1.03 28.75
Age@1stScan 13.64 7.07 16.32° 7.26 16.25" 7.29
TS@stScan -31.58 19.02 -35.84 19.38 -35.36 19.46
Time x Age@1stScan 0.87 2.64 1.12 3.02
Time x TS@1stScan -4.18 8.09 -5.17 9.10
TSChange x Age@1stScan -14.69 6.96 -13.25 11.29
TSChange x TS@1stScan 32.94 20.87 19.96 36.89
Time x TSChange x AgelstScan -0.59 3.55
Time x TSChange x TS@1stScan 4.75 11.52
Random Effects Parameters
o2 6371.956 5895.303 5202.258 5247.934 5251.515
Too 21114.662 21729.970 20941.317 21080.319 21108.822
N 184 155 155 155 155
Scans 371 309 309 309 309
Deviance 4666.733 3878.049 3871.317 3864.423 3864.207

Note. Time = Age at current scan — Age at first scan; T7SChange = Tanner stage at current scan — Tanner stage at first scan; Age@ stScan = chronological age at
initial assessment/study entry; 7S@IstScan = pubertal development (Tanner stage) at initial assessment/study entry. o*>= Random effects variance. too =
Between-subjects variance. “p <.05. “p < .01. *p <.001
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