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= Qiguo Lianetal. 2019. Puberty timing associated with
obesity and central obesity in Chinese Han girls

= Chang Chen et al. 2018. Association between Dietary
Patterns and Precocious Puberty in Children: A Popula-
tion-Based Study

= Fang He en al.2017. The relationship between obesity
and body compositions with respect to the timing of pu-
berty in Chongqing adolescents
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Parisa Rashidi Majd / Determine the mean age of the tear in girls aged 7-12 years in Ahvaz.1395
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Parisa Rashidi Majd / Determine the mean age of the tear in girls aged 7-12 years in Ahvaz.1395
Iranian Journal of Endocrinology and Metabolism. Shahid Beheshti University of Medical Sciences. 11th Edition, No. 2, Pages 175, 169, 2009
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g Puberty o Puberty:
You get tale 0u may ge
9 What Happens? s What Happens?
‘r Face
0U May get o Sweat
pimpls © - Height
YT YOk g o e
Privates g |
. weat —
Your penis - - Breasts
and esicks LS Menﬁmm Your breasts row
gt bigger i begins. ,
Hlr gros on your face Ha_lr
g alr Qrows In your armpis, on
ams, egs,chest, amps, yourlags, and betwen your legs

and between your legs

https://kidshealth.org/en/teens/autism-puberty-boys.html
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Breast Pubic Hair Genitals Pubic Hair
Stage 1 .
Small /_/ , ) No pubic ) No signs T o No pubic -
lx;ipples. No " ]> {/ ( hair. \7’ of puberty. i’ hair. ( \? 3
reast. ' Scrotum,
testes, and penis as in
childhood.
Stage 2
Breast and ) Initial Initial Ny Few hairs S d
nipples have growth of \7/ growth of "i’ around 'f
just started to long pubic | scrotuum the root of

grow. The
areola has become
larger. Breast tissue bud

hairs. These are straight,
without curls, and of
light color.

and testes. The skin on
the scrotum has become
redder, thinner, and
more wrinkled. The
pPenis may have grown a
little in length.

the penis. The hairs are
straight, without curls, an
of light color.

Stage 3

Breast and

feels firm behind the
nipples have
grown

s ) |f

The arecla has become
darker. The breast

The pubic l o J
hair is “?’
more

widespread. The hair is
darker, and curls may
have appeared.

The penis
has now
grown in
length. Scrotum and
testes have grown.

The skin of the scrotum
has become darker and
more wrinkled.

Hairs e

S
darker

and curlier and still
sparse, mostly located
at the penis root.

Stage 4

Nipples and

tissue bud is larger.
areolas are
elevated and

(K [
form an edge '

towards the breast. The

More

dense hair \? )
growth

with curls and dark
hair. Still not entirely as
an adult woman.

The penis : 1
has grown @

in both

length and width. The
head of the penis has
become larger. The
scrotum and testes have
grown.

More p: %
dense, @
curly, and

dark hair. The hair
growth is reaching the
inner thighs.

Stage S

breast has also grown a
Fully
developed

little larger.

Eeres ) |
Nipples are protruding,
and the edge between

arcola and breast has
disappeared.

Adult hair N }
Dense, |
curly hair

extending towards the
inner thighs.

scrotum
as an
adult.

Penis and J

|

Pubic hair :
extends I
upwards

to the umbilicus. It is
dense and curly.
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\_ Parisa Rashidi Majd / Determine the mean age of the tear in girls aged 7-12 years in Ahvaz.1395
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Chang Chen et al. 2018. Association between Dietary Patterns and Precocious Puberty in Children: A Population-Based Study
Iranian Journal of Endocrinology and Metabolism. Shahid Beheshti University of Medical Sciences. 11th Edition, No. 2, Pages 175, 169, 2009
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Psychological Attitudes toward Girls' Maturity / Journal of Social uIturaI Women's Council (Eleventh Year / Issue 41 / Autumn 2008)
The study of the effect of social factors and early maturity on girls' socio-empowerment (Case study: Girls in middle school in Shiraz, 547)
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Chang Chen et al. 2018. Association between Dietary Patterns and Precocious Puberty in Children
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Kazem Mohammad et al.1384.The trend of changes in the mean age of menstruation in Iranian girls

Ei Terasawa et al.2012Body Weight Impact on Puberty: Effects of High-Calorie Diet on Puberty Onset in Female Rhesus Monkeys.
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Qiguo Lian et al. 2019. Puberty timing associated with obesity and central obesity in Chinese Han girls
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Qiguo Lian et al. 2019. Puberty timing associated with obesity and central obesity in Chinese Han girls



Table J Median Age at Tanner Stages for Breast Development by Demographics \

(doldl) cygo 59 3o

282 Median Age  Pwalue  2B3Median Age  Fvalue  2B4 Median Age Pwalue  2B5 Median Age  Pualue
(95 C1) (359 C (95% Cl) (95% Q)
Overall 1003 (980, 1027) - 138(11261149) - 1339(1329,1349) - 1579(1569,1590) -
Place
Urban 10.19(3.91,10.46) 1126(11.11,11.41) 1325(13.11,1339) 15.70(15.54,15.85)
Rural 985(945,1025) 0187  1150(11331166) | 0043 |  135101337,1364) [0010 | 1588015731603 0094
WHER
<05 10.12(3.89,105) 1143(1131,1155) 1348(1337,1359) 15.90(15.79,16.02)
>05 qoo7s0,0041)  [o007 | nooposenan [oo3 | 1292012701314 [<oom] 1522014921551 | <0001
we
< 90th 1005(3.81,10.29) 11.41(11291153) 1348(1337,1358) 15.92(1580,16.03)
> 90th B44(473,1265) 0052  1065(979,1152) | 0.001 1277(1248,1307) |<0001| 1500014681531 | <0001
BMI
Normal weight  1025(10.031047) 1154(1142,1156) 1348(1338,1359) 15.86(15.75,15.97)
Overweight  864(685,1043) 1037071,1103)  |<00017 1283012541313} |<0001 1540(1496,1583) | 0019°
Obese 860(6.54,1065) 1066(10001131) | 0om® | 1293012511336 |o015® | 1516(1467,1566) | noos®
0575° 0570° 0586° 0495°

Abbreviations: B Breast stage, BMI Body mass index, {J Confidence interval, WHIR Waist to height ratio, WC Waist droumference
*P value of comparison between overweight and normal weight
" P value of comparison between obesity and nomnal weight

“Pvalue of comparison between overweight and obesity

Qiguo Lian et al. 2019. Puberty timing associated with obesity and central obesity in Chinese Han girls



Table 4 Median Age at Menarche by Emﬁgraphig%o‘a‘)&BM)sﬁ

Menarche P value
Median Age (959 C)
Crrerall 12351227 12.45)
Place
Lrban 1217120412 30
Rural 125212480, 12.65) = 00
WwWHTH
= 0.5 1241238, 1257)
= 0.5 11,711 33, 1197 = OO0
WAL
= ‘@th 1294412351250
= Orth TTAH 1124211235 = ]
BrAl
Momal weight 12511242, 12.51)
Overvesight 117501 150,171 2000 = DD 1=
O bese 1144110911249 <2 QU

QL1 7F75°

Abbrewations: BAT Body mass index, O confidence interyal, WA Waist to
height matic, WC Waist Sdroumference

= P value of comparison beteween overwreight and nomal weight

L p value of comparnson between aobesity and normal weight

= P wvalue of comparson between owvernsreight and obee sity
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Chang Chen et al. 2018. Association between Dietary Patterns and Precocious Puberty in Children: A Population-Based Study
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Chang Chen et al. 2018. Association between Dietary Patterns and Precocious Puberty in Children: A Population-Based Study
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Chang Chen et al. 2018. Assocition between Dietary Patterns and Precocious Puberty in Children: A Population-Based Study



TasLEe 4: Multivariate logistical regression for dietary patterns and precodous puberty.

Traditional diet pattern Unhealthy diet pattern Protein diet pattern
OR (95%, 1) P wvalue OR (95% CT) P wvalue OR (95%, 1) P wvalae

Total

Maodel 1 1.01 (0.92-1.10) 0882 1.06 (0.97-1.16) n.171 0.92 (0.84-1.01) 002

MModel TT 1.01 (0.92-1.10) 0903 1.04 (0.95-1.14) 0383 0.92 (0D.83-1.01) 0076

Model TTI 0.93 (0.83-1.04) 0.193 0.97 (0.86—1.08) 0n.52x4 0.9 (0.85-1.08) 0451
Bovs

& years old group

Maodel 1 0.48 (0.13-1.73) 0.476 1.38 (0.44—4.33) 0579 1.13 (0.36-3.52) 0831

Maodel 11 0.19 (0.02-1.45) 0. 108 1.35 (0.42—4.35) 0al2 0.93 (0.20-4.32) 0n9zx3

Model TIT 023 (0.00=70.57) LRI 2028 (0. 40-1027.11) 0n.133 1.23 (0.16-9.45) 0.843

7 years old group

Maodel T 1.03 (0.65-1.62) n9ls 1.43 (0.93-2.18) 0104 0.98 (0.62-1.53) nals

Model 11 1.03 (0.65-1.63) 0. 895 1.42 (0.92-2.17) 0113 0.98 (0.62-1.54) 0.9zxq9

Model TIT 0.91 (0.50-1.67) 0.7a9 1.04 {(0.82-1.32) 0.7 440 1.04 (0.60-1.80) 0n.a885

& years old group

MModel T 087 (0.71-1.07) 0. 1540 1.24 (1.02-1.51) N33 1.10 (0.91-1.32) 0n.331

Maodel 11 0.88 (0.71-1.08) 0.214 1.21 (0.99-1.48) 0057 1.10 (0.91-1.32) 0.337

Model TIT 0.89 (0.67-1.19) 0431 1.04 {0.80-1.36) 0n.7az2 1.11 {(0.86—1.44) 0405
Girls

& years old group

Model T 1.15 (0.88-1.51) N3ls 1.05 {(0.80-1.38) 0742 0.82 (0.57-1.16) 0253

Maodel 11 0.95 (0.71-1.28) 0753 1.02 (0.76-1.37) D898 0.88 (0.61-1.28) 0. 504

Maodel IIT 0.88 (0.59-1.33) 0542 0.98 (0.66—1.46) 0910 1.17 (0.72-1.89) 0532

7 years old group

Maodel T 0.88 (0.73-1.06) 0. 189 L.31 (1. 10=1.56) LU R 0.91 (0.80-1.04) .16l

Maodel 11 0.89 (0.74-1.07) 0210 1.25 {1 04— 1 . 49) Nols 0.89 (0.77-1.02) 0098

Maodel 1T 0.87 (0.67-1.12) 0 2ed 1.04 (0.82-1.32) 0.740 0.97 (0.82-1.16) 07349

Notes. P < 0,05 were labeled in bold. Model I unadjusted. Model IT: adjustment for age and BMIL Model TT: adjustment for fAther's education level, mothe s
education level, total family income, and district based on model T1L
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Table 3 Singer factor analsis o fat level and timing of pubeny by sex
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(mups Boys (0= 441) (i 0= 407)

Nomaweigt ~ Ovenweight ~ Obesily Nomd weigt ~ Owrveigt ~ Obesity
Farly pubety 4113 0(17% 26.8 5[3% 0615 5 (188% 37.6 15(188K
Ondime puberty 57830 D% 168 [1{]1% 31 1B44%) D130 15.6 4[16%)
Delaed pubety nEM W 7 UM B SO ea 10
I 10639 i3]
F 003l L
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Rahim Ullah en al. 2017. Postnatal feeding with high-fat diet induces obesity and precocious puberty in C57BL/6J mouse pups: a novel model oﬁbesity av puPerty
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Rahim Ullah en al. 2017. Postnatal feeding with high-fat diet induces obesity and precocious puberty in BL/6J mouse pups: a novel model o -m



Pre-pregnant dams Pregnant dams Lactating dams Pups after weaning
Chow Chow Chow Chow

Pre-pregnant dams Pregnant dams Lactating dams Pups after weaning
HFD

1 | 1
! Chow 2 Chow

—
—

HFD '

. Pre-pregnantdams Pregnant dams Lactating dams - Pups after weaning
: HFD - HFD HFD " HFD

A
| —

Fig. 1 Scheme for feeding of pups and dams.

Rahim Ullah en al. 2017. Postnatal feeding with high-fat diet induces obesity and precocious puberty in C57BL/6J mous
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C-C-H-HF

o}
& '
v C-C-C-CF

Fig. 6 Effect of HFD feeding on kisspeptin expression in the ARC of female pups at P-24. HFD significantly increases (P = 0.0005) kisspeptin
expression in HFD-fed pups. C-C-C-C= control, C-C-H-H= HFD obese, and F= female. HFD feeding advances VC by increasing kisspeptin
expression.



C-C-H-HM C-C-C-CM C-C-H-HM

Subcutancous flank WAT

Gonadal WAT

Gonadal WAT at P-19 Gonadal WAT at P-24
015F 015 2849
f {
l 66.66%

~ 0.10F f ' ~ 0.10F
= o
Eﬂ %X % %
L 2

0.00 . 0.00 h

C-CLCM C-C-H-HM C-CL-CM C-C-H-HM

Fig. 4 Effects of HFD feeding on mean + SEM increase in gonadal WAT in male pups (n = 4) at different time points. HFD feeding significantly
increased (P = 0.0008 for P-19 and P=0.0001 for P-24) WAT deposition in HFD-fed male pups. C-C-C-C = control, C-C-H-H = HFD obese, and M =
male. HFD feeding increases WAT deposition.
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Fig, 7 Difference between the BW (A) and age at puberty onset (B) of the H-H-H-H and C-C-H-H groups. H-H-H-H = HFD obese pups of parents

that were already obese and underwent precocious puberty. C-C-H-H = HFD obese pups of normal parents. Parental obesity and precocious puberty
show no synergistic effects on pups BW and puberty onset,

Rahim Ullah en al. 2017. Postnatal feeding with high-fat diet induces obesity and precocious puberty in C57BL/6J mouse pups: a novel model of obesity and puberty
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