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BACKGROUND

RESULTS

** Growth is highly adaptable, both genetically over the long-term and
by short-term plasticity. Differences in height can reflect adaptations
to different environments at individual and population levels:

** Growth in height is considered an indicator of health and well-being
of an individual and a population, especially in developing countries.

** SE is a major problem globally, and children are exposed to various
kinds of SE in different countries.

** Children’s exposure to stress predicts poor health, but its effects on

growth are understudied, while poor growth is another predictor of

poor health.

PCA clustered SE indicators into 2 components
unemployment was excluded by the PCA

METHODS

*Data by country of height, BMI, menarche in 1996-2005 were
collected from WHO reports and scientific articles.

**Countries were ranked and scored for their SE in 1990-2000, built on
seven indicators (World Databank, Transparency International):

o annual homicide rates

o GDP per capita US (on a purchasing-power-parity basis)

o income inequality (Gini coefficient)

O corruption perception

o Unemployment

o urban air pollution (weighted concentration for PM2.5 pollutants)

o life expectancy at birth (years).

% Z-transformation was done to the SE indicators.

***Only countries with data available for height, BMI, menarche, and all
seven SE indicators were included to a total of 71 countries.

'
“‘*ﬁ A
% \ Y & . . ik . - y
%@g%@ Corruption Perceptions Index i o ol 7 Y
_ T (W0-1s ! \ Sl S
Pollution Index 4 W20-29 l- AP ' ) :
[ 3.0-39 w 7 GDP at Nominal Values
[ Less Than 35.0 0 40-49 [ 0-6,959
[] 35.0-53.1 []50-59 r . [ 6,959-17657
[] 53.1-67.84 [60-69 - B 17657-32481
W 67.84-77.68 W 7.0-79 Il 32481-55904
Wso-89 Il 55904-103187
B 77.68-96.0500 _
Wo0-10 Us E

- ‘11
Yy : ¢ “ )
Homicide/Murder Rate ' " . f 4 A
[] Less than 2.63 v Gini Index Ranking - K Life Expectancy at Birth
[1263-592 - B Below 30 ' [ ] 40-50
[]5.92-10.64 0 30-35 05160

[ 10.64 - 16.24

35-40

W 16.24 - 22,51 U [ 61-70

W 2251-29.84 [ 40-45 71-80
[

W 2984 - 40 M 45-50 B 3185

B 40-51.83 B Vore Than 50

B 5183-6087
[] No data

5 5 _ . _ . . _ Component Matrix2
, : - Cluster Dendrogram : : : Component
’ 5 — ; Corruption 903 138
GDP .895 .094
O . F a - . . N
2 ; ; ; Life expectancy .818 220
o c ) ' ) . .
5 4 8 _ = B Air pollution .618 593
= 3 U — = .
LmTE £ 9 B Homicide - 516 709
- 2 I c a : o : ]
= o 2 $ * Inequity -.558 .696
< Q. o O
i >
v =
- o
= LS
QoL ; A ~ Social
indi lated with le/f le heigh
Qol indicators correlated with average country male/female height
=V. <U. =
185.01 Bosnia r=0.63, p<0.0001 . r=0.55, p<0.0001,
&2 Denmark
Netherlands 0 gweden Bosnia
CzechRepublic Slovenia bl % 2
— 180.07 Slovak RepublicO %S;:Tgl:‘ﬁusct)naoﬁnland Norway 170.07] Netherlandsognman;
s Russia poland SPaNQgrael  United Kingdom P Slovenia BelgiumO Finland iceland
o = O Greece O 0101 O O United States .g’ CzechRepubIncpCf do Spain Israel Austria© §Norway
-~ ulgaria © i relan : : - olan O O O Swede
E e O Hungary Argentinagrance © O @OAustraha 3 166.0- Slovak RepUbthussia OO OO Oretcs weden
= : Turkey kalyGermany Canada o 3 Senegal o ' _ Germany
= O Brazi CColombia_ Portugal O = g aoTurk o Jamaicao taly OFrance Austg;Canada
e o Senegal 0,, 2 O Chie N Faneziels: , :
% LN CHYER; TR NEp O ; . 8ruguay0 2 g 2590 (o) el RBThailemd (I!>3 ?92 .bAr%eMIHZPOﬁugal Japan
_ rugu
E Bangladesh oM?nhgac:iZ Venezuela, RB South Africa : Egypt, Arab Rep OOGhana Jordan Osouth Africa OO gusy o
@ © SHE O = Mongolia China®  Colombia  Chile
China Mexico ©O _ = O Romania O
(=) _ Malaysia Nt N :
S 165.0 Peru o 155.0 Mexico O
s Nepal (o] - O  Malaysia
g 2 Viet o - ¢ India Bolivia Honduras
/ietnam (o) o) (o)
L ¢ Bolivia Philippines Baggladesh gepal O
= O Peru
160.07 o 150.0 I
Indonesia Phiippines
O
O )
Guetemaia Indonesiao Guatemala
155.07 145.07
T T T T T T T T T T T T
-3.0 -2.0 -1.0 .0 1.0 2.0 -3.0 -2.0 -1.0 .0 1.0 2.0
Quality of life factor Quality of life factor

Qol indicator correlated with male/female BMI & menarche age

30.0- r=0.41, p<0.0001 3207 Quadr r=0.38, p=0.024

Quadr r=0.57,p=0.0001

w
I
o

>
b=

=
b=

Average male BMI by country (kg/mz2)
S
1

Average female BMI by country (kg/m2)
&
o
Average Menarche age by country (years)

S
=
=
E=

I | | I | | I | | I 1 I I I T T I T
-3.0 -2.0 -1.0 0 10 20 -3.0 -2.0 -1.0 0 10 20 -3.0 -2.0 -1.0 0 10 20
Z-QOL Z-QOL Z-QOL

Social indicators correlated with male/female height, BMI & menarche age

780 r=-0.37, p<0.0005 185.0 . r=-0.46, p<0.0001 __ 3207 r=-0.32, p=0.018
= = E
A E S
e - 180.0 X 300
£ - > o
= 1= e
e
S o = 0 °
o S 1750 o 80 o -
o E* o o ) )
£ - -y %o 0o 80 -0
=2 S 170 = ® ,8° _
T ) 170.0 = 2.0 o B o o
(= b m 9 2 o o
2z Q QL o0
(U E m ap 0 [#] 0
£ 165.0 s 10 o
& = = o ©
Q b Q
E o =t o
® 150.0 © o o 160.0 S 22.07
it @ bt 0
g 2 ; : ;
¢ © o o
145.07 155.07 20.0-
I I T T I | I T T I | | I | | [ I I
-15 -5 5 15 25 3.5 -15 -5 5 15 2.5 3.5 2.0 -1.0 0 10 2.0 3.0
Z-Social Factor Z-Social Factor Z-Social Factor

RESULTS

CONCLUSIONS

Correlation coefficients R between stress indicators and male
and female height, BMI, menarche age, ** p<0.01

1.Young adult height, as a measure of child’s growth, is a strong indicator of SE.
2. BMI is a weaker indicator.

3. Male’s height is affected by SE more than female’s height.
4. Female’s BMI and menarche show a U-shape response to stress; delayed

menarche and lower BMI are found in the lowest and highest SE countries.
5. The strongest indicators for poor growth is the QOL cluster (pollution, life

expectancy, GDP and corruption), followed by the Social cluster (homicide and
economic inequality).

PERSPECTIVE

Comparing SE across countries, we identified leverage points to reducing
vulnerability to SE to social and emotional stress.

GDP Life Air Unemplo | Corruption | Inequality |Homicide
expectancy | pollution | yment

Male 0.56** | 0.32** 0.52** | -0.37** 0.56** 0.58** 0.22
height
Female 0.52** | 0.28** 0.43** | -0.33** 0.52%* 0.55** 0.26
height
Male 0.70** | 0.56** 0.24 -0.25** 0.35** 0.48** 0.25**
BMI
Female 0.45*%* | (0.39** 0.013 -0.40%** -0.11 0.14 -0.13
BMI
Menarche [-0.56**| -0.38** -0.26 0.17 -0.33** -0.15 -0.076
age

ldentification of particularly vulnerable nations or regions can act as an entry
point for both understanding and addressing the processes that cause and
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exacerbate vulnerability.
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