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Time 
Pressure

What is Adults’ Point of View

Child or 
Older Adult....
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Kids’ Point of View
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Teens’ Point of View
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Stress CRF
ACTH

Acute Physical Stress Response
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Acute response to stress

✦Pupils dilate (we can see more 
clearly)

✦Hair stand up (making us 
appear larger)

✦Heart rate increases (sending 
more blood to muscles)

✦Breathing speeds up (more 
oxygen)

✦Sweat glands open (cool down 
the body)

✦Muscle tension (getting ready 
for a fight)

✦Stomach ache (digestion slows 
down)
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Mobilisation 
d’énergie 

Dépenser 
l’énergie 
mobilisée 

Energy 
Mobilization

& an outlet..

7

8

Physical Signs

-Muscle tension (back pain, etc.)
-Perspiration without physical activity

-Interrupted speech
-Agitated behaviour

Energy Mobilization

-Change in  appetite, stomach ache
 

Slowing of digestion

-Frequent flu and skin rash
Effects on immune system
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Stress CRF
ACTH

Psychological Signs

Stress Effects on the Brain 10

Stress Effects on the Brain

-Episodic memory
-Contextual memory

-Fear
-Emotions

-Detection of threat

-Emotional regulation
-Prospective memory
-Selective attention
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-Pronounced Emotionality

-Spontaneous anger
(Chronic Stress)

Psychological Signs

-Learning and Memory Problems

-Modification in Behaviour
(calme becomes agitated & vice-versa)

-Sleep Problems (ruminations)

12
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But... What stresses children? 
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✤ ABSOLUTE STRESS ✤ RELATIVE STRESS

✤ Novelty

✤ Unpredictability

✤ Threat to Ego
✤ Sense of Low Control

Stress.. Don’t go NUTS!
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NOVELTY

E.g.: The first day at school!


15

conf_south africa_1_2020_LUPIEN copy - March 13, 2020



UNPREDICTABILITY

Something unexpected occurs..


E.g.: The child discovers that his parents are going through 
a divorce. 
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THREAT to the EGO

The child/teenager’s capacities and self-worth are questioned


E.g.: During a sports activity, 2 captains choose the 

members of their team, and the child is among 


the very last ones chosen


17

SENSE of LOW CONTROL

The child feels that he has very little or no 

control over the situation 


E.g.: He wants to go out with friends, but is unsure

 of whether parents will allow him to do so. 
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The sensitivity to 
stress depends 
on the child’s 

age.
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Brain Development

8-28 years

1-20 years

0-2 years

-Fear
-Emotions

-Detection of threat

-Emotional regulation
-Prospective memory
-Selective attention

-Episodic memory
-Contextual memory
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Early years:  
Very sensitive to the family environment

-Children are very close to their 
parents

-So parents can modify the NUTS 
factors among their children.

-Parents themselves can be 
sensitive to the environment in 
which they live.

21
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Socio-economic status 

From the age of 6 years old, children 
from disadvantaged socio-economic 
backgrounds produce more stress 
hormones than children from 
advantaged backgrounds. 

differences at each age. At both ages 6 and 8, children with
high SES presented significantly lower cortisol levels than
did children with low and medium SES. At age 10,
medium-SES children presented cortisol levels between
that of low- and high-SES children (all p ! .01), suggest-
ing that the socioeconomic gradient of SES as a function
of stress hormone levels appears between the age of 8 and
10.
Mothers did not differ on the 11 subscales of the DSP as

a function of SES. Partial correlations between the scores
obtained by the mothers on the 11 subscales and their
child’s cortisol levels were performed using child’s age as
a covariate (to control for a possible effect of child’s age
on mother’s DSP scores) and a Bonferonni correction
leading to an a priori significance level of p ! .005. The
only correlation coefficient that reached significance was
that between the depressive score of the mother on the
DSP and her child’s cortisol levels (r " .22, p " .004),
showing that the higher the score of the mother on the DSP
depression subscale, the higher the cortisol levels of her
child (Figure 2). To assess whether family income (as a
marker of SES) had any impact on the significant associ-
ation between the mother’s depressive score and her
child’s cortisol levels, we performed bivariate as well as
partial correlations using family income in the model.
First, we showed that family income correlated negatively
with both mother’s depressive score (r " #.25, p ".001)
and child’s cortisol levels (r " #.31, p " .001), suggest-
ing that family income is also a significant predictor for
both mother’s depressive score and child’s cortisol levels.
Second, we showed that when income was partialled out
of the association between mother’s depression and child’s
cortisol levels, the correlation decreased from .22 to .148
(p " .08). This later result suggests that although family

income has an impact on the association between mother’s
depressive score and her child’s cortisol levels, it is not the
only factor explaining this relationship.

Discussion
In our study, we report for the first time significant
differences in stress hormones as a function of SES in
children from an urban area, and we show that these
differences gradually develop over time, with the largest
SES differences appearing around the age of 10. Another
study measured salivary cortisol levels in children from
different social environments (Flinn and England 1997),
and this study was undertaken in a rural Dominican
village. Flinn and England (1997) and Flinn (1999) re-
ported that children living in stable family environments
had significantly lower cortisol levels than children living
in unstable environments. Our results extend Flinn’s data
and show that SES differences occur in children from
urban areas and that these differences develop over time.
Given that our study was cross-sectional rather than
longitudinal, one cannot predict whether duration of pov-
erty is significantly related to hypersecretion of glucocor-
ticoids in children or to risk for psychopathology later in
life. Clearly, only a longitudinal follow-up of these chil-
dren could serve to answer this question.
The observed SES differences in children’s cortisol

levels could be due to the school environments. A study
performed by Tennes and Kreye (1985) on children’s
adrenocortical responses to classroom activities reported
that in second graders, cortisol levels are influenced by
social interactions with peers and teachers at school. In our
study, however, children from all ages were tested in the
same school; significant SES differences still emerged as
a function of age in medium-SES children. This would
suggest that if school environment plays a significant role
in cortisol differences as a function of SES, its impact is
concomitant with other environmental variables associated

Figure 1. Morning basal cortisol levels ($g/dL % SEM) in
children aged 6, 8, and 10 years and with low, medium, and high
socioeconomic status (SES). **Significantly different from high
SES. #All between-group differences significant.

Figure 2. Correlation between mother’s score on the depressive
subscale of the Derogatis Stress Profile and child’s cortisol level.
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Lupien et al., 2001

Early years:  
Very sensitive to the family environment
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Parents’ stress

Lupien et al., 2000

The more parents are stressed and 
depressed, the more their child 
produces high levels of stress 
hormones. 

differences at each age. At both ages 6 and 8, children with
high SES presented significantly lower cortisol levels than
did children with low and medium SES. At age 10,
medium-SES children presented cortisol levels between
that of low- and high-SES children (all p ! .01), suggest-
ing that the socioeconomic gradient of SES as a function
of stress hormone levels appears between the age of 8 and
10.
Mothers did not differ on the 11 subscales of the DSP as

a function of SES. Partial correlations between the scores
obtained by the mothers on the 11 subscales and their
child’s cortisol levels were performed using child’s age as
a covariate (to control for a possible effect of child’s age
on mother’s DSP scores) and a Bonferonni correction
leading to an a priori significance level of p ! .005. The
only correlation coefficient that reached significance was
that between the depressive score of the mother on the
DSP and her child’s cortisol levels (r " .22, p " .004),
showing that the higher the score of the mother on the DSP
depression subscale, the higher the cortisol levels of her
child (Figure 2). To assess whether family income (as a
marker of SES) had any impact on the significant associ-
ation between the mother’s depressive score and her
child’s cortisol levels, we performed bivariate as well as
partial correlations using family income in the model.
First, we showed that family income correlated negatively
with both mother’s depressive score (r " #.25, p ".001)
and child’s cortisol levels (r " #.31, p " .001), suggest-
ing that family income is also a significant predictor for
both mother’s depressive score and child’s cortisol levels.
Second, we showed that when income was partialled out
of the association between mother’s depression and child’s
cortisol levels, the correlation decreased from .22 to .148
(p " .08). This later result suggests that although family

income has an impact on the association between mother’s
depressive score and her child’s cortisol levels, it is not the
only factor explaining this relationship.

Discussion
In our study, we report for the first time significant
differences in stress hormones as a function of SES in
children from an urban area, and we show that these
differences gradually develop over time, with the largest
SES differences appearing around the age of 10. Another
study measured salivary cortisol levels in children from
different social environments (Flinn and England 1997),
and this study was undertaken in a rural Dominican
village. Flinn and England (1997) and Flinn (1999) re-
ported that children living in stable family environments
had significantly lower cortisol levels than children living
in unstable environments. Our results extend Flinn’s data
and show that SES differences occur in children from
urban areas and that these differences develop over time.
Given that our study was cross-sectional rather than
longitudinal, one cannot predict whether duration of pov-
erty is significantly related to hypersecretion of glucocor-
ticoids in children or to risk for psychopathology later in
life. Clearly, only a longitudinal follow-up of these chil-
dren could serve to answer this question.
The observed SES differences in children’s cortisol

levels could be due to the school environments. A study
performed by Tennes and Kreye (1985) on children’s
adrenocortical responses to classroom activities reported
that in second graders, cortisol levels are influenced by
social interactions with peers and teachers at school. In our
study, however, children from all ages were tested in the
same school; significant SES differences still emerged as
a function of age in medium-SES children. This would
suggest that if school environment plays a significant role
in cortisol differences as a function of SES, its impact is
concomitant with other environmental variables associated

Figure 1. Morning basal cortisol levels ($g/dL % SEM) in
children aged 6, 8, and 10 years and with low, medium, and high
socioeconomic status (SES). **Significantly different from high
SES. #All between-group differences significant.

Figure 2. Correlation between mother’s score on the depressive
subscale of the Derogatis Stress Profile and child’s cortisol level.
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Early years:  
Very sensitive to the family environment

23

12 to 18 years :  
Very sensitive to the social environment

-Friends are more important than 
parents

-Friends are the one able to 
change the NUTS factors among 
teenagers. 

-They encounter some of the first 
experiences on the effects of 
social hierarchy on stress levels.

24
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The power of friends
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Popularity is more important 
than wealth!

Po
or

R
ic

h

STRESS

Lupien et al., 2001

12 to 18 years :  
Very sensitive to the social environment
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The power of popularity

School Sports Style

STRESS STRESS

STRESS

STRESS

West et al., 2010

12 to 18 years :  
Very sensitive to the social environment
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Bullying

Physical Verbal

Abnormally low levels of stress hormone levels among teenagers 
experiencing intimidation. Ouellet-Morin et al., 2011

12 to 18 years :  
Very sensitive to the social environment

Social

27
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SEX

GENDER
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SEX
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TYPES OF STRESS MEASURED IN HUMANS 

Acute

Basal

Chronic

>

>

=
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GENDER
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Gender Identity

Sexual Orientation

Feminine Masculine

Stress Hormones 

Juster et al., 2016; Psychosomatic Medicine

Stress Reactivity Stress Reactivity

Juster et al., 2015; Biol. Psychiatry
Basal Stress

In Closet
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Controlling the stress response

-deconstructing &
reconstructing stress

-The power of others -using the body’s capacity

-destress for success
program
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A program for children and teenagers created by the Centre for 
Studies on Human Stress.

www.humanstress.ca
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