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Background

The health and social consequences of income inequality are
attributed to psychosocial causal pathways (eg, heightened
class anxiety, reduced social capital). According to the ‘income
inequality hypothesis,’ large income differences between rich
and poor are socially corrosive and contributes to violence and
stress-related health problems. Evidence from the WHO Health
Behaviour in School-aged Children (HBSC) study shows that
adolescents in more economically unequal countries
experience worse mental health and greater risk of bullying.
However, longitudinal evidence for the pathways is limited.
Studies on income inequality have relied on ecological or
aggregated data, cross-sectional designs and small samples and
lacked the power needed to control individual- and area-level
wealth.

Two studies tested this assumption of temporality in the
income inequality hypothesis by retrospectively examining links
between income inequality in early-life and mental health and
bullying in adolescence. Our goal was to determine whether
early-life exposure to income inequality is associated with
health and social problems in adolescence.

Methods

We used data from six repeated cross-sectional surveys (1994
to 2014) of the WHO Health Behaviour in School-aged Children
(HBSC) study. The pooled sample included 888,841 adolescents
11 to 15 years old in 40 European and North American
countries.

Data on national wealth (per capita income) and post-tax
income inequality (Gini index) were gathered for each
country/year group for every year of life of the sample,
spanning a 35-year period from 1979 to 2014 (Figure 1). We
linked these data to individual self-reports of mental health
symptoms (8-item scale), life satisfaction (Cantril ladder) and
involvement in bullying during the previous 2 months (i.e.,
bullying others, being bullied, or both).

Figure 1. Income inequality in 40 countries, 1979 to 2014

We tested the associations between income inequality
and adolescent mental health and bullying using 4-level
linear regression models that isolated age, period and
cohort effects whilst controlling for country wealth and
family socioeconomic position. These ‘hybrid models’
contained within-country effects of individual
characteristics and fixed, between-country effects of
nationality and time period. The heterogeneity in the
sample between time periods, age groups and economic
contexts supported a more powerful analysis of early-life
income inequality than could be achieved using a ‘time-
invariant’ cross-sectional design or a ‘context-invariant’
longitudinal design.

Results

Descriptive statistics on the five outcome variables are
summarized in Table 1. Bullying variables were converted
to interval scales using Box-Cox transformations.

As shown in Table 2, lifetime income inequality (ie, average gini indices
from birth to early adolescence) related to more mental health
symptoms, lower life satisfaction, more bullying victimization and dual
involvement in bullying and being bullied (model 1). With these
cumulative effects controlled, income inequality from birth to age 4
specifically related to mental health symptoms and lower life
satisfaction in girls and to bullying victimization in both gender groups
(model 2). Income inequality exposures from age 5 to 9 showed mixed
results (model 3).

In our bullying analysis, we investigated a possible sensitive period of
exposure to income inequality by testing the unique contributions of
each year of income inequality exposure to subsequent bullying. As
shown in Figure 2, inequality in the first 4 years of life was uniquely
associated with being bullied and the combined outcome of bullying and
being bullied.

Figure 2. Association between bullying in adolescence and early-life income inequality, from birth to
10 years of age.

Discussion

Early-life exposure to income inequality relates to mental health
symptoms in female adolescents and to bullying victimization in both
genders during adolescence, after wealth and inequality in the
intervening years are controlled. We can only speculate which specific
mechanisms are involved, but other epidemiological studies on income
inequality suggests that parent-child attachment styles, maternal mental
health, maternal care or child neglect and maltreatment play a role.

Our findings support previous correlational research and show that links
between income inequality and adolescent wellbeing are established
before the age of school entry, so although schools remain an effective
venue to mitigate the association through health promotion and
violence prevention, those efforts would not account for the
associations found here. It seems more likely that income inequality is a
proxy of psychological stress and adversity that alters developmental
processes in infancy and early childhood, which later manifest in
adolescence as reduced mental health and vulnerability to bullying.
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Table 1: Associations between early-life income inequality and mental health 
and bullying in adolescents.

Males Females

Model 1
b (95% CI)

Model 2
b (95% CI)

Model 3
b (95% CI)

Model 1
b (95% CI)

Model 2
b (95% CI)

Model 3
b (95% CI)

1. Mental health symptoms

Lifetime 
(mean)

10.4* 
(0.7, 20.1)

9.4 
(-1.4, 20.2)

10.1 
(-0.1, 20.2)

49.6** 
(24.7, 74.4)

31.7** 
(13.3, 50.2)

39.5** 
(21.5, 57.8)

0–4 years 
(difference)

0.8 
(-2.6, 4.2)

9.3** 
(3.3, 15.3)

5–9 years 
(difference)

-0.8 
(-9.6, 7.9)

15.7**
(27.5, 3.8)

2. Life satisfaction

Lifetime 
(mean)

-4.1** 
(-9.6, -1.5)

-4.5** 
(-10.5, -1.5)

-4.8** 
(10.5, -0.9)

-4.5** 
(-5.4, -3.7)

-4.6** 
(-5.5, -3.8)

-4.5** 
(-5.3, -3.6)

0-4 years 
(difference)

0.2 
(-1.7, 2.2)

-1.1* 
(-1.7, -0.5)

5-9 years 
(difference)

-1.0 
(-3.4, 1.5)

-0.7 
(-2.0, 0.5)

3. Been bullied

Lifetime 
(mean)

57.2**
(38.3,76.0)

51.4**
(32.6,70.3)

57.1**
(38.3,75.9)

61.7**
(45.7,77.7)

56.0**
(40.0,72.1)

61.8**
(45.8,77.8)

0-4 years 
(difference)

18.3**
(11.0,25.5)

15.7**
(10.0, 21.3)

5-9 years 
(difference)

-11.4*
(21.6,-1.7)

-13.2**
(-21.2,-5.6)

4. Bullied others

Lifetime 
(mean)

7.1
(-17.0,31.1)

5.8
(-18.4,30.0)

7.1
(-17.0,31.1)

-17.1**
(-28.4,-5.8)

-16.8**
(-28.1,-5.5)

-17.2**
(-28.5,-5.9)

0-4 years 
(difference)

4.1
(-4.6,12.8)

-0.9
(-5.1, 3.2)

5-9 years 
(difference)

0.6
(-11.6,12.9)

-4.4
(-10.2,1.4)

5. Both (bully/victims)

Lifetime 
(mean)

14.9**
(6.4,23.4)

12.5**
(4.0,21.0)

14.8**
(6.3,23.3)

2.5
(-2.0, 7.0)

1.5
(-3.0,6.0)

2.4
(-2.2,6.9)

0-4 years 
(difference)

5.6**
(2.7,8.4)

2.5**
(0.9,-4.0)

5-9 years 
(difference)

-4.1*
(-8.2,-0.1)

-5.0**
(-7.2,-2.9)

Table 1. Descriptive statistics on key variables.
Mean (SD) [Range]

Variable Males (n=430,735) Females (n=456,397)

Mental health symptoms

Life satisfaction

Been bullied

Bullied others

Both (bully/victims)

7.0 (6.0)
[0, 32]
7.7 (1.9)
[0, 10]
13.8 (20.0)
[0, 47.3]
18.4 (23.5)
[0, 59.0]
3.6 (7.4)
[0, 18.5]

9.2 (6.6)
[0, 32]
7.5 (2.0)
[0, 10]
10.1 (15.7)
[0,37.6]
6.7 (11.5)
[0, 27.6]
1.6 (4.0)
[0, 11.6]


