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Abstract
Background: Research in recent decades increasingly indicates the importance of conditions in early life for health
in adulthood. Only few studies have investigated socioeconomic conditions in both childhood and adulthood in
relation to health testing the risk accumulation, critical period, and social mobility hypotheses within the same
setting. This study investigates the associations between economic stress in childhood and adulthood, and
self-rated health with reference to the accumulation, critical period and social mobility hypotheses in life course
epidemiology, taking demographic, social support, trust and lifestyle factors into account.
Methods: The public health survey in Skåne (southern Sweden) in 2008 is a cross-sectional postal questionnaire
study based on a random sample, in which 28,198 persons aged 18–80 years participated (55% participation).
Logistic regression models were used to investigate associations between economic stress in childhood and
adulthood, and self-rated health.
Results: Three life-course socioeconomic models concerning the association between economic stress and
self-rated health (SRH) were investigated. The results showed a graded association between the combined effect of
childhood and adulthood economic stress and poor SRH in accordance with the accumulation hypothesis.
Furthermore, upward social mobility showed a protecting effect and downward mobility increased odds ratios of
poor SRH in accordance with the social mobility hypothesis. High/severe economic stress exposures in both stages
of life were independently associated with poor SRH in adulthood. Furthermore, stratifying the study population
into six age groups showed similar odds ratios of poor SRH regarding economic stress exposure in childhood and
adulthood in all age groups among both men and women.
Conclusions: The accumulation and social mobility hypotheses were confirmed. The critical period model was
confirmed in the sense that both economic stress in childhood and adulthood had independent effects on poor
SRH. However, it was not confirmed in the sense that a particular window in time (in childhood or adulthood) had
a specifically high impact on self-rated health.
Keywords: Economic stress, self-rated health, Early life conditions, Life course perspective, Accumulation, Critical
period, Social mobility, Social support, Trust, Sweden
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Background
In recent decades there has been a dramatic increase in
life course epidemiology research [1,2]. Research investigating the specific notion within life course epidemiology
that socioeconomic differences in disease risk in adulthood may be caused by socioeconomic differences in risk
exposure in childhood and adolescence [3] has surged accordingly. Many of the studies in this field of research
have concerned cardiovascular diseases and issues related
to cardiovascular diseases [4-8], but the effects of socioeconomic circumstances in early life on health and risk of
poor health have also been investigated in studies with
adult self-rated health as the outcome [9-11].
The idea that risk exposure early in life will have
health consequences later in life was first supported empirically in 1934 by Kermack et al. who demonstrated
that lower mortality in England, Scotland and Sweden
were primarily associated with year of birth (birth cohort), and to a lesser extent with conditions at the time
point when death occurred [12]. Beginning with mostly
ecological studies in the 1970s and 1980s, the notion
that biological, behavioural, social and other conditions
in early life may influence health as well as morbidity
and mortality later in life has been increasingly empirically researched. This research first concerned effects of
conditions during life in utero on the development of
the metabolic syndrome and cardiovascular diseases during adulthood. Empirical results from these studies generated the hypothesis that the last trimester constitutes a
critical period of “programming” cells and organs to
yield e.g. hypertension, obesity, high blood cholesterol,
deranged composition of cholesterol fractions and
higher blood triglycerides which lead to the metabolic
syndrome [13]. However, the critical period concept
more broadly refers to any stage in the individual’s development in which a heightened sensitivity to risk factors or protective factors may have effects on health in
later life [14].
The critical period hypothesis is still being investigated
[15,16], but two other life course hypotheses have also
been forwarded and investigated in recent decades. The
accumulation of risk hypothesis proposes that exposures
accumulate over the life course and cumulatively increase the risk of chronic disease and mortality in a
graded manner [14,17,18]. The social mobility hypothesis is more specific to life course social epidemiology. It
suggests that intra- and inter-generational social mobility, mostly defined in terms of socioeconomic status
(SES) defined according to occupational status, will
affect health later in life and should be regarded as potentially important as a social cause of disease [19].
Despite the existence of at least three socioeconomic
models concerning the causal connection between socioeconomic conditions in early life, socioeconomic
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conditions in adulthood, and disease risk in adulthood
only few empirical studies have investigated all three
models on the same population in the same study. These
studies concern cardiovascular mortality [14,20] and
total mortality [20]. To our knowledge, no study testing
the three life course hypotheses concerning socioeconomic differences in health measured as self-rated health
has been published.
In this study the associations between economic stress
during childhood, economic stress in adulthood and
self-rated health will be investigated. Economic stress in
childhood has been less investigated than socioeconomic
position of the father or both parents during childhood
[10]. However, economic stress within the family is associated with mortality and morbidity [21], infant mortality
[22], poor mental health [23], and lack of sense of wellbeing [24]. self-rated health is a good predictor of future
morbidity and mortality, e.g. for incidence of cardiovascular diseases [25,26]. Emotional support, instrumental
support and generalized trust in other people, the latter
often regarded as an aspect of social capital [27], are
associated with self-rated health and thus adjusted for as
confounders [28]. Daily smoking and high alcohol consumption may be regarded as mediating factors in the
chain of causality between economic stress and health.
The aim of this study is to investigate the associations
between economic stress in both childhood and adulthood, and self-rated health with reference to the accumulation, critical period and social mobility hypotheses
in life course epidemiology, taking demographic, psychosocial and lifestyle factors into account.

Methods
Study population

The 2008 public health survey in Skåne in southern
Sweden is a cross sectional study. A total of 28,198 men
and women randomly selected from the official population registers of people living in Skåne born between
1928 and 1990 answered a postal questionnaire in the
period August and September 2008, which represents a
55% response rate. Two letters of reminder were sent.
This study has been approved by the Ethical Committee
at Lund University, Sweden.

Definitions
Dependent variable

Self-rated health was investigated with the question
“How do you rate your general health status?” with the
five optional answers “very good”, “good”, “neither good
nor poor”, “poor” and “very poor”. The answers were
dichotomised into good (the two first alternatives) and
poor (the three latter alternatives) health.
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Independent variables

Age was categorised into the age groups 18–24, 25–34,
35–44, 45–54, 55–64 and 65–80 years.
All analyses included sex, but no stratification for sex
was conducted in the multiple analyses because the distributions of both the outcome and exposure variables
and their associations were very similar according to sex.
Born in Sweden/born in other country than Sweden.
All participants born in other countries than Sweden
were collapsed into a single category that was compared
with the category born in Sweden.
Socioeconomic status (SES) by occupation includes the
six categories on the labour market: higher non-manual
employees, medium level non-manual employees, low
level non-manual employees, skilled manual workers and
unskilled manual workers as well as self-employed/farmers. The groups outside the workforce comprise old age
pensioners above age 65 years, early retired (retired before
age 65 for reasons of health or early retirement entitlement in the employment contract), unemployed, students,
persons on long term sick leave and unclassified.
Emotional support was assessed with the item “Do you
feel that you have somebody or some persons who can
given you proper personal support to cope with the
stress and problems of life?” It has four options: “Yes, I
am absolutely certain to get such support”, “Yes, possibly”, “”Not certain”, and “No”. The three latter alternatives were defined as low emotional support.
Instrumental support was assessed with the item “Can
you get help from somebody or some persons in case of
disease or practical problems (borrowing what minor
things that you need, help with reparation, help to write
a an official letter, advice or information)?” It has the
same optional answers as the emotional support item
and was dichotomized correspondingly.
Generalized (horizontal) trust in other people assesses
the individual’s perception of generalized trust in other
people with the item “Generally, you can trust other
people” with the four alternative answers: “Do not agree
at all”, “Do not agree”, “Agree”, and “Completely agree”.
These alternatives were dichotomized with the two first
indicating low trust and the two latter high.
The generalized trust in other people item has been
used in the same manner internationally [27,29].
Daily smoking was assessed with the item “Do you
smoke?” with the options “daily smoker”, “smoker, but
not daily”, “never smoked” and “non-smoker, stopped
smoking”. The variable was dichotomized by collapsing
the three latter options.
Risk and high risk alcohol consumption was defined
according to international recommendations [30] as
128.0g 100% alcohol per week for men and 96.0g per
week for women. The amount of alcohol was assessed
with a QF (quantity/frequency) method which combines
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the number of days of alcohol consumption and the
amount of alcohol consumed during such a typical day
(beer, wine, liquor) during a 30 days period (the past 30
days), and the number of days in the past year with a
day consumption of 37cl strong liquor or more, four
cans of beer or more or one bottle of wine (75cl) or
more (with half the amount for women). Alcohol consumption is thus a dichotomous variable, and abstainers
are included in the below risk level consumption category in this study.
Economic stress in childhood was assessed with the
item “Did your family experience economic hardship
when you grew up?” with the three alternatives “No, no
significant problems” (1), “Yes, less severe problems
and/or problems during short time periods” (2) and
“Yes, severe problems and/or problems during long time
periods” (3).
Economic stress in adulthood (current situation) was
assessed with the item “How often during the past
twelve months have you had problems paying your bills
(rent, electricity, interest, mortgages, insurances etc.)?”
with the four alternative answers “never” (1), “occasionally” (2), “every second month” and “every month”. The
two latter options “every second month” and “every
month” were collapsed (3), which yielded three alternatives in the analyses in this study.
Economic stress in childhood and economic stress in
adulthood (current situation) were analyzed combined
to address the three hypotheses concerning accumulation, critical period and social mobility. The accumulation hypothesis was investigated by adding the exposure
to economic stress in childhood and adulthood: respondents with no economic stress in childhood (1) as well
as no economic stress in adulthood (1) being the most
optimal combination (1 + 1), respondents with no problems in either childhood or adulthood combined with
lesser (medium) problems in either childhood or adulthood being the second best combination (1 + 2 or 2 + 1).
The (1 + 3), (3 + 1), (2 + 2) combinations were analyzed
collapsed into a third category, and the (2 + 3) and
(3 + 2) combinations were analyzed collapsed into a
fourth category. The least optimal combination was severe economic stress in both childhood and adulthood
(3 + 3). This yielded a total of five possible accumulation
of risk combinations. The accumulation hypothesis is
illustrated in Figure 1. The critical period hypothesis was
tested by including both economic stress in childhood
and economic stress in adulthood as two separate and
categorized variables in the same model. The social mobility hypothesis was investigated by analyzing the mobility from no economic problems in childhood to either
no problems, less frequent problems or severe problems
in adulthood. The baseline economic stress in childhood
among respondents with less severe problems and/or
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Figure 1 The accumulation hypothesis. Accumulation of risk exposure in a graded model. Accumulation results may range from the most
favourable 2(1 + 1) to the least favourable 6 (3 + 3), which yields five accumulation categories.

problems during short time periods as well as with severe problems and/or problems during long time periods
were analyzed similarly with the economic stress in
childhood information as baseline. Inter-generational social mobility was defined as a different economic stress
situation in adult life than in childhood indicated by
presence of economic stress of the parents at that time.
Upwardly and downwardly mobile subjects were compared with those who had a similar chance of mobility
from the same initial social position but did not move.
The social mobility hypothesis is illustrated in Figure 2.
Statistics

Prevalences (%) of poor self-rated health, age, country of
birth, socioeconomic status, emotional support, instrumental support, trust, daily smoking, high alcohol consumption, economic stress in childhood and economic
stress in adulthood stratified by sex were calculated
(Table 1). Prevalences (%) and odds ratios with 95% confidence intervals (OR:s, 95% CI) of poor self-rated health
were calculated according to age, country of birth, socioeconomic status, emotional support, instrumental

support, trust, daily smoking, high alcohol consumption,
economic stress in childhood and economic stress in
adulthood, stratified by sex, were calculated (Table 2).
Crude, age-adjusted and multiple adjusted odds ratios
and 95% confidence intervals of poor self-rated health
according to the accumulation hypothesis were calculated (Table 3). Crude, age-adjusted and multiple
adjusted odds ratios and 95% confidence intervals of
poor self-rated health according to the critical period hypothesis were calculated (Table 4). Multiple adjusted
odds ratios (and 95% confidence intervals) of poor selfrated health according to the critical period hypothesis
were also calculated in models stratified for age (each of
the six age intervals) among men (Figure 3) and women
(Figure 4). Crude, age-adjusted and multiple adjusted
odds ratios and 95% confidence intervals of poor selfrated health according to the social mobility hypothesis
were calculated (Table 5). All statistical analyses in
Tables 2, 3, 4, and 5 and Figures 3, 4 were conducted in
logistic regression models. The statistical analyses were
performed using the PASW software package version
18.0 [31].

Figure 2 The social mobility hypothesis. Baseline economic stress in childhood and the economic stress mobility opportunities in adulthood.
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Table 1 Prevalence (%) of self-rated health, demographic characteristics, socioeconomic status (SES), emotional
support, instrumental support, trust in other people, daily smoking, alcohol consumption, and economic stress in
childhood and adulthood. Men (n = 12,726), women (n = 15,472), and total (n = 28,198). The public health survey in
Skåne 2008
Men (n = 12,726)

Women (n = 15,472)

Total (n = 28,198)

Good

72.6

70.0

71.2

Poor

27.4

30.0

28.8

(Missing)

(250)

(396)

(646)

Self rated health

Age
18-24

8.3

9.1

8.8

25-34

12.3

13.9

13.2

35-44

16.4

17.2

16.9

45-54

17.7

18.5

18.1

55-64

21.2

19.3

20.1

65-80

24.2

21.9

22.9

(Missing)

(0)

(0)

(0)

Sweden

86.1

85.9

86.0

Other country

13.9

14.1

14.0

(Missing)

(273)

(282)

(555)

Country of birth

Socioeconomic status
Higher non-manual

10.2

8.1

9.1

Medium non-manual

12.0

16.3

14.3

Lower non-manual

4.8

9.5

7.4

Skilled manual

10.7

8.7

9.6

Unskilled manual

11.6

11.1

11.3

Self-employed/farmer

7.7

3.7

5.5

Early retired

3.2

4.6

4.0

Unemployed

3.2

3.4

3.3

Student

4.9

6.7

5.9

Old age pensioner

26.2

23.2

24.6

Unclassified

4.7

3.4

4.0

Long term sick leave

0.9

1.3

1.1

(212)

(244)

(456)

High

62.8

69.6

66.6

Low

37.2

30.4

33.4

(Missing)

(289)

(357)

(646)

High

71.3

76.6

74.2

Low

28.7

23.4

25.8

(Missing)

(295)

(338)

(633)

High

66.1

64.3

65.2

Low

33.9

35.7

34.8

(Missing)

(522)

(685)

(1207)

(Missing)
Emotional support

Instrumental support

Trust (horizontal)
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Table 1 Prevalence (%) of self-rated health, demographic characteristics, socioeconomic status (SES), emotional
support, instrumental support, trust in other people, daily smoking, alcohol consumption, and economic stress in
childhood and adulthood. Men (n = 12,726), women (n = 15,472), and total (n = 28,198). The public health survey in
Skåne 2008 (Continued)
Daily smoking
No

87.4

85.1

86.1

Yes

12.6

14.9

13.9

(Missing)

(169)

(184)

(353)

78.4

89.9

84.5

Alcohol consumption
Non-risk
Risk-high risk

21.6

10.1

15.5

(1397)

(2513)

(3910)

No significant problem

63.2

62.5

62.8

Less severe and/or shorter period

27.1

27.7

27.4

Severe and/or longer period

9.7

9.7

9.7

(341)

(354)

(695)

Never

79.5

76.5

77.8

Occasionally

14.1

15.7

15.0

(Missing)
Economic stress in childhood

(Missing)
Economic stress in adulthood

Half the year

3.1

3.6

3.4

Every month

3.3

4.2

3.8

(307)

(335)

(642)

(Missing)

Results
Table 1 shows that 27.4% of the men and 30.0% of the
women had poor self-rated health. The prevalence of
age, country of birth, socioeconomic status, emotional
support, instrumental support, trust, daily smoking, high
alcohol consumption, economic stress in childhood and
economic stress in adulthood variables among men and
women are also displayed in Table 1.
Table 2 shows that poor self-rated health was more
common among the middle-aged and old, those born
abroad, those with low socioeconomic status, unemployed, sick leave pensioners, low emotional support,
low instrumental support, low trust, daily smoking, high
alcohol consumption, economic stress in childhood and
economic stress in adulthood.
Table 3 shows that the crude odds ratios of poor selfrated health were 1.55 (1.45-1.65) in the (1 + 2, 2 + 1) accumulation group, 2.52 (2.34-2.72) in the (1 + 3, 3 + 1,
2 + 2) accumulation group, 3.60 (3.20-4.05) in the (2 + 3,
3 + 2) accumulation group and 5.99 (4.91-7.32) in the
(3 + 3) accumulation group compared to the reference
(1 + 1) no lifecourse economic stress accumulation
group. These odds ratios remained approximately unaltered throughout the multiple analyses (see Table 3).
Table 4 shows that the crude odds ratios of poor selfrated health according to economic stress in childhood

and adulthood were significant compared to the no stress
alternatives, respectively, when included in the same logistic regression model. While the odds ratios of poor selfrated health for economic stress in childhood (categories 2
and 3) were significant in the crude model compared to
the no economic stress in childhood reference group (category 1), the odds ratios of poor self-rated health according to economic stress in adulthood (categories 2 and 3)
were also significant and even higher compared to the no
economic stress in adulthood group (category 1). The
odds ratios of poor self-rated health according to economic stress in childhood (categories 2 and 3) decreased
successively compared to the no stress in childhood reference group (category 1) as more variables were included
in the multiple logistic regression model, while, on the
other hand, the odds ratios according to economic stress
in adulthood (categories 2 and 3) did not decrease compared to the no stress in adulthood reference group (category 1). Figures 3 and 4 displays the odds ratios of poor
self-rated health according to exposure to economic stress
in childhood and adulthood, respectively, stratified by age
in men (Figure 3) and women (Figure 4). All association
between economic stress in childhood and adulthood, respectively, and poor self-rated health were statistically significant at the 5% significance level, the only exception
being the association between economic stress in
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Table 2 Prevalence (%) and odds ratios (OR, 95% CI) in bivariate analyses of poor self-rated health according to age,
country of birth, socioeconomic status (SES), emotional support, instrumental support, trust in other people
(horizontal trust), daily smoking, alcohol consumption, and economic stress in childhood and adulthood. Men
(n = 12,726) and women (n = 15,472). The public health survey in Skåne 2008
Men (n = 12,726)

Women (n = 15,472)

%

OR(95%CI)

%

OR(95%CI)

18-24

13.7

1.00

21.2

1.00

25-34

15.2

1.12 (0.93-1.34)

20.0

0.93 (0.80-1.08)

35-44

20.4

1.60 (1.35-1.90)

24.3

1.19 (1.03-1.38)

45-54

31.6

2.89 (2.45-3.41)

30.2

1.60 (1.39-1.86)

55-64

35.8

3.49 (2.97-4.11)

38.6

2.33 (2.02-2.69)

65-80

40.5

4.27 (3.63-5.02)

44.5

2.98 (2.59-3.42)

(Missing)

(250)

Age

(396)

Country of birth
Sweden

25.7

1.00

Other country

32.1

1.37 (1.25-1.50)

(Missing)

(456)

28.1

1.00

36.8

1.49 (1.36-1.63)

(616)

Socioeconomic status
Higher non-manual

14.2

1.00

14.5

1.00

Medium non-manual

13.2

0.91 (0.74-1.13)

16.8

1.20 (0.97-1.48)

Lower non-manual

22.3

1.72 (1.36-2.18)

22.3

1.70 (1.37-2.11)

Skilled manual

24.4

1.94 (1.60-2.36)

24.5

1.92 (1.54-2.38)

Unskilled manual

25.0

2.00 (1.65-2.42)

28.0

2.30 (1.87-2.82)

Self-employed/farmer

19.7

1.48 (1.19-1.83)

17.8

1.28 (0.97-1.70)

Early retired

81.4

26.11 (19.79-34.44)

83.8

30.44 (23.08-40.14)

Unemployed

42.3

4.40 (3.50-5.55)

41.8

4.24 (3.33-5.40)

Student

15.6

1.11 (0.88-1.40)

19.7

1.45 (1.16-1.82)

Old age pensioner

39.1

3.87 (3.25-4.61)

44.0

4.65 (3.84-5.63)

Unclassified

19.5

1.45 (1.16-1.83)

23.1

1.77 (1.37-2.30)

Long term sick leave

89.9

52.90 (28.67-97.60)

89.7

51.27 (30.92-85.04)

(Missing)

(417)

(605)

Emotional support
High

20.8

1.00

Low

37.1

2.25 (2.08-2.43)

(Missing)

(466)

23.4

1.00

43.5

2.52 (2.33-2.72)

(686)

Instrumental support
High

22.0

1.00

Low

39.1

2.28 (2.10-2.47)

(Missing)

(473)

24.5

1.00

45.3

2.55 (2.35-2.76)

(665)

Trust (horizontal)
High

22.0

1.00

Low

34.0

1.82 (1.69-1.97)

(Missing)

(706)

23.5

1.00

38.4

2.02 (1.88-2.18)

(1010)
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Table 2 Prevalence (%) and odds ratios (OR, 95% CI) in bivariate analyses of poor self-rated health according to age,
country of birth, socioeconomic status (SES), emotional support, instrumental support, trust in other people
(horizontal trust), daily smoking, alcohol consumption, and economic stress in childhood and adulthood. Men
(n = 12,726) and women (n = 15,472). The public health survey in Skåne 2008 (Continued)
Daily smoking
No

24.4

1.00

Yes

42.1

2.25 (2.03-2.48)

(Missing)

(351)

27.9

1.00

40.3

1.75 (1.59-1.93)

(518)

Alcohol consumption
Non-risk
Risk-high risk
(Missing)

24.9

1.00

27.3

1.13 (1.03-1.25)

(1541)

27.0

1.00

27.5

1.02 (0.89-1.16)

(2783)

Economic stress in childhood
No significant problem (1)

21.9

1.00

24.9

1.00

Less severe and/or shorter period (2)

31.8

1.66 (1.52-1.81)

35.7

1.67 (1.54-1.81)

Severe and/or longer period (3)

44.5

2.85 (2.53-3.22)

43.0

2.27 (2.02-2.56)

(Missing)

(490)

(690)

Economic stress in adulthood
Never (1)

23.5

1.00

25.9

1.00

Occasionally (2)

32.4

1.56 (1.40-1.72)

34.1

1.48 (1.34-1.62)

Half the year (3)

45.5

2.71 (2.25-3.27)

44.4

2.28 (1.92-2.72)

Every month (3)

54.6

3.89 (3.26-4.65)

58.6

4.04 (3.43-4.76)

(Missing)

(491)

childhood and poor self-rated health among women aged
35–44 years (95% confidence intervals not shown in
Figures 3–4).
Inter-generational social mobility was defined as a different economic stress situation in adult life than in
childhood (indicated by presence of economic stress of
the parents at that time). Upwardly and downwardly mobile groups of respondents were compared with those
who had a similar chance of mobility from the same initial social position but did not move. Table 5 shows the
association between inter-generational social mobility
and self-rated health. Compared with subjects who were
without economic stress at both stages in life, subjects
with downward intergenerational social mobility showed
higher odds of poor self-rated health, i.e., OR =1.42 (95%
CI: 1.28, 1.57) for those occasionally having problems
paying their bills, and OR =3.39 (95% CI: 2.96, 3.87) for
those with more frequent problems. Similarly, socially
upwardly mobile subjects showed lower odds of poor
self-rated health than subjects who were exposed to the
highest levels of economic stress during both childhood
and adulthood. Compared with those having less severe
economic problems during childhood and with occasional problems in adulthood, socially upwardly mobile
subjects showed lower odds of poor self-rated health,

(669)

while those who were socially downwardly mobile
showed higher odds of poor self-rated health.

Discussion
Three life-course socioeconomic models concerning the
association between economic stress and self-rated
health were investigated in the same population. The accumulation hypothesis was confirmed because the results
showed a graded association between the combined effect of childhood and adulthood and poor self-rated
health. The social mobility hypothesis was confirmed because there was a protecting or negative effect on poor
SRH depending on the mobility direction, whether it was
up- or downward. Upward social mobility showed a protecting effect and downward mobility increased odds
ratios of poor SRH. The critical period model was confirmed in the sense that both economic stress in childhood and economic stress in adulthood seemed to be of
importance to self-rated health measured in adulthood.
However, it was not confirmed in the sense that a particular window in time (in childhood or adulthood) had
a specifically high impact on self-rated health since the
effects from the two periods in time were very similar.
Furthermore, stratifying the study population into six age
groups showed similar odds of SRH with regard to
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Table 3 Prevalence (%) and odds ratios (OR, 95% CI) in crude, age-adjusted and multiple adjusted analyses of poor self
rated health according to economic stress risk accumulation (childhood + adulthood combined). Men (n = 12,726) and
women (n = 15,472). The public health survey in Skåne 2008
Risk accumulation

%

OR(95% CI)a

OR(95% CI)b

OR(95% CI)c

Lowest (1 + 1)

21.0

1.00

1.00

1.00

(1 + 2) or (2 + 1)

29.1

1.55 (1.45-1.65)

1.54 (1.45-1.65)

1.59 (1.49-1.70)

(1 + 3), (2 + 2) or (3 + 1)

40.1

2.52 (2.34-2.72)

2.51 (2.33-2.71)

2.78 (2.57-3.00)

(2 + 3) or (3 + 2)

48.7

3.60 (3.20-4.05)

3.58 (3.18-4.03)

4.41 (3.90-4.99)

61.5

5.99 (4.91-7.32)

5.98 (4.90-7.31)

7.40 (6.02-9.10)

OR(95% CI)d

OR(95% CI)e

OR(95% CI)f

OR(95% CI)g

Highest (3 + 3)

Lowest (1 + 1)
(1 + 2) or (2 + 1)

1.00

1.00

1.00

1.00

1.57 (1.48-1.68)

1.56 (1.45-1.66)

1.49 (1.39-1.59)

1.46 (1.36-1.57)

(1 + 3), (2 + 2) or (3 + 1)

2.69 (2.49-2.91)

2.54 (2.35-2.75)

2.37 (2.18-2.56)

2.32 (2.14-2.52)

(2 + 3) or (3 + 2)

4.26 (3.77-4.82)

3.98 (3.51-4.51)

3.48 (3.06-3.95)

3.37 (2.96-3.83)

Highest (3 + 3)

6.95 (5.64-8.56)

6.29 (5.10-7.76)

5.48 (4.42-6.80)

5.37 (4.32-6.68)

OR(95% CI)h

OR(95% CI)i

OR(95% CI)j

Lowest (1 + 1)
(1 + 2) or (2 + 1)

1.00

1.00

1.00

1.43 (1.33-1.53)

1.40 (1.30-1.50)

1.36 (1.26-1.47)

(1 + 3), (2 + 2) or (3 + 1)

2.20 (2.02-2.39)

2.11 (1.94-2.30)

2.01 (1.84-2.20)

(2 + 3) or (3 + 2)

3.18 (2.78-3.63)

2.98 (2.60-3.40)

2.83 (2.44-3.28)

Highest (3 + 3)

4.81 (3.85-6.02)

4.40 (3.52-5.51)

5.24 (4.01-6.83)

a Crude.
b Adjusted for sex.
c Adjusted for sex and age.
e Adjusted for sex, age, country of birth and socioeconomic status.
f Adjusted for sex, age, country of birth, socioeconomic status and emotional support.
g Adjusted for sex, age, country of birth, socioeconomic status, emotional support and instrumental support.
h Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support and trust.
i Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support, trust and daily smoking.
j Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support, trust, daily smoking and risk consumption of alcohol.

exposure in adulthood in all age groups in both men and
women.
Causal relationships in life course epidemiology are
often complex. An important strategy to investigate
causal mechanisms in process over long periods of time
would be to investigate specific exposures and specific
disease outcomes with reference to the accumulation,
critical period and social mobility hypotheses. Childhood
socioeconomic conditions seem to be connected with a
major part of adult socioeconomic differences in mortality through consistent significant associations with cardiovascular diseases in adulthood [32,33]. It should also
be noted that the three hypotheses are not necessarily
mutually exclusive. Slow growth in childhood (critical
period) for instance adds to occupational stress in a cumulative process (accumulation) to affect blood pressure
in early old age [34].
Still, the patterns of general health status in a population in the form of self-rated health are also essential in
relation to early life socioeconomic conditions [3,9].
Given the similar prevalence of poor self-rated health
among men and women in this and other studies [35]

and the considerably higher life expectancy among
women than men in Sweden and other western countries, it may be that chronic diseases other than cardiovascular diseases with much lower mortality such as
musculoskeletal and mental diseases are substantially
affected by early life socioeconomic conditions such as
economic stress in childhood. This study is the first to
investigate the three hypotheses suggested by the life
course approach to socioeconomic differences in health
on self-rated health.
A life-course approach to health may provide a model
to increase the understanding of how various exposures
at different life-course stages can independently, cumulatively and through interaction influence health in adult
life [36]. The collection of detailed data from various
periods in life allows the identification of effects of exposure during specific time periods on a specific outcome. Previous studies which have investigated the three
accumulation, critical period and social mobility hypotheses on cardiovascular [14,20] and all cause mortality
[20] have used three observations over time during the
life course including one in childhood when they tested
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Table 4 Odds ratios (OR, 95% CI) in crude, age-adjusted and multiple adjusted analyses of poor self rated health
according to economic stress critical period (childhood + adulthood included as separate variables in the same model).
Men (n = 12,726) and women (n = 15,472). The public health survey in Skåne 2008
OR(95% CI)a

OR(95% CI)b

OR(95% CI)c

OR(95% CI)d

1.00

1.00

1.00

1.00

Less severe and/or shorter period (2)

1.55 (1.46-1.65)

1.55 (1.46-1.65)

1.48 (1.39-1.57)

1.46 (1.37-1.55)

Severe and/or longer period (3)

2.27 (2.08-2.48)

2.27 (2.09-2.48)

2.05 (1.87-2.24)

1.96 (1.78-2.14)

1.00

1.00

1.00

1.00

Occasionally (2)

1.42 (1.32-1.52)

1.41 (1.31-1.51)

1.89 (1.75-2.04)

1.87 (1.73-2.02)

Half the year/every month (3)

2.84 (2.59-3.12)

2.83 (2.58-3.10)

3.80 (3.45-4.18)

3.73 (3.38-4.11)

Critical period
Economic stress in childhood
No significant problem (1)

Economic stress in adulthood
Never (1)

e

OR(95% CI)

f

OR(95% CI)

g

OR(95% CI)

OR(95% CI)h

Economic stress in childhood
No significant problem (1)

1.00

1.00

1.00

1.00

Less severe and/or shorter period (2)

1.44 (1.35-1.53)

1.37 (1.28-1.46)

1.36 (1.27-1.45)

1.34 (1.25-1.43)

Severe and/or longer period (3)

1.88 (1.72-2.07)

1.79 (1.63-1.97)

1.80 (1.63-1.97)

1.73 (1.57-1.91)

Economic stress in adulthood
Never (1)

1.00

1.00

1.00

1.00

Occasionally (2)

1.83 (1.69-1.97)

1.73 (1.60-1.87)

1.71 (1.58-1.85)

1.66 (1.53-1.80)

Half the year/every month (3)

3.44 (3.12-3.79)

3.16 (2.86-3.49)

3.06 (2.76-3.38)

2.86 (2.58-3.17)

OR(95% CI)i

OR(95% CI)j

1.00

1.00

Less severe and/or shorter period (2)

1.32 (1.24-1.42)

1.29 (1.20-1.39)

Severe and/or longer period (3)

1.70 (1.54-1.87)

1.65 (1.48-1.84)

1.00

1.00

Occasionally (2)

1.59 (1.47-1.73)

1.55 (1.42-1.69)

Half the year/every month (3)

2.68 (2.41-2.98)

2.78 (2.48-3.13)

Economic stress in childhood
No significant problem (1)

Economic stress in adulthood
Never (1)

a Crude.
b Adjusted for sex.
c Adjusted for sex and age.
d Adjusted for sex, age and country of birth.
e Adjusted for sex, age, country of birth and socioeconomic status.
f Adjusted for sex, age, country of birth, socioeconomic status and emotional support.
g Adjusted for sex, age, country of birth, socioeconomic status, emotional support and instrumental support.
h Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support and trust.
i Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support, trust and daily smoking.
j Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support, trust, daily smoking and risk consumption of alcohol.

the three hypotheses. Three observations is the strict requirement of a longitudinal study [37]. In our study,
there is one observation in time (cross-sectional) with a
recall item concerning economic stress in childhood, i.e.
our study consists of references to only two observation
points in time.
It should be noted that life course trajectories may not
be linear. For example, by using Latent Class Growth
Mixture Modelling three different life course trajectories
have been observed for body mass index (BMI): a

“normative” trajectory, a progressively overweight trajectory and a progressively overweight but stabilizing trajectory [38]. Still, this methodology is not applicable in
our data material.
Socioeconomic differences have mostly been analysed
in terms of socioeconomic status (SES) according to occupation, education or income [39]. Economic stress in
childhood seems to be a not only plausible but also empirical factor to consider in the study of socioeconomic
differences in childhood as a predictor of health in
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Figure 3 Odds ratios (ORs) of poor self-rated health in relation to exposure to economic stress in childhood and adulthood,
respectively, stratified by age in men, the Scania Public Health survey 2008. Economic stress was categorized into: low, medium and high
levels of economic stress. Low (childhood), i.e., no significant problems with economic hardship in the family during grow-up; Low (adulthood),
i.e., never problems with paying bills during the past 12 months; Medium (childhood), i.e., less severe problems and/or problems during short
time periods with economic hardship in the family during grow-up; Medium (adulthood), i.e., occasionally problems with paying bills during the
past 12 months; High (childhood), i.e., severe problems with economic hardship in the family during grow-up; High (adulthood), i.e., at least every
second month problems with paying bills during the past 12 months.

adulthood. Marital status of parent and growing up with
two parents or a single parent [27] may be other important factors which have been previously less investigated,
and which may be included in future surveys.
Strengths and limitations

The response rate is approximately 55%. The group born
outside Sweden is underrepresented in this investigation
by approximately 4 per cent units compared to official
register statistics for Skåne in southern Sweden. The distribution of demographic and social variables in a previous public health survey with a similar response rate
conducted in Skåne in 2000 accorded well with the distribution of sociodemographic characteristics in the
population of Skåne in 2000 in a comparison with official population registers [40], and comparisons for the
2008 investigation have yielded similar unpublished
results. The risk of selection bias may thus be regarded
as comparatively minor in our study.
Adult self report of economic stress in childhood most
likely implies some element of recall bias. This recall
bias would most probably lead to non-differential misclassification which would dilute and underestimate the

results. Still, although our results are probably underestimated, they remain significant throughout the multiple
regression analyses.
Confounders and potential mediating factors such as
age, sex, country of origin, socioeconomic status, emotional support, instrumental support, trust, daily smoking and high alcohol consumption were controlled for
by adjusting for these variables.
Self-rated health has previously been studied regarding
the question of validity. This item is a good prospective
predictor of for instance CVD incidence and mortality
[25,26]. Previous Swedish studies have analyzed subjective economic hardships using the same item as in this
study and demonstrated significant associations with
health outcomes [41-43].
It is formally impossible to infer causality from crosssectional studies. Also, in life course epidemiology three
or more points in time are recommended if the aim is to
investigate associations between risk factors in early life
and health in adulthood, as in this study. Still, studies
with cross-sectional study design may form at least some
complementary part of conclusions concerning causal
inference. One of the exposure variables in this study is
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Figure 4 Odds ratios (ORs) of poor self-rated health in relation to exposure to economic stress in childhood and adulthood,
respectively, stratified by age in women, the Scania Public Health survey 2008. Economic stress was categorized into: low, medium and
high levels of economic stress. Low (childhood), i.e., no significant problems with economic hardship in the family during grow-up; Low
(adulthood), i.e., never problems with paying bills during the past 12 months; Medium (childhood), i.e., less severe problems and/or problems
during short time periods with economic hardship in the family during grow-up; Medium (adulthood), i.e., occasionally problems with paying bills
during the past 12 months; High (childhood), i.e., severe problems with economic hardship in the family during grow-up; High (adulthood), i.e., at
least every second month problems with paying bills during the past 12 months.

Table 5 Prevalence (%) and odds ratios (OR, 95% CI) in crude, age-adjusted and multiple adjusted analyses of poor self
rated health according to social mobility (childhood to adulthood). The public health survey in Skåne 2008
Social mobility (childhood-adulthood)

%

OR(95% CI)a

OR(95% CI)b

OR(95% CI)c

No-Never (1 to 1)

21.0

1.00

1.00

1.00

No-occasionally (1 to 2)

27.4

1.42 (1.28-1.57)

1.86 (1.67-2.07)

1.51 (1.34-1.70)

No-half the year/every month (1 to 3)

47.3

3.39 (2.96-3.87)

4.32 (3.76-4.96)

2.90 (2.46-3.42)

%

OR(95% CI)a

OR(95% CI)b

OR(95% CI)c

Less severe-Never (2 to 1)

29.9

0.71 (0.63-0.80)

0.51 (0.45-0.58)

0.62 (0.54-0.72)

Less severe-occasionally (2 to 2)

37.4

1.00

1.00

1.00

Less severe-half the year/every month (2 to 3)

50.3

1.70 (1.42-2.02)

1.69 (1.41-2.03)

1.52 (1.22-1.89)

%

OR(95% CI)a

OR(95% CI)b

OR(95% CI)c

Severe-Never (3 to 1)

38.4

0.39 (0.32-0.49)

0.29 (0.23-0.36)

0.31 (0.23-0.42)

Severe-occasionally (3 to 2)

46.6

0.55 (0.42-0.71)

0.51 (0.39-0.67)

0.48 (0.34-0.67)

Severe-half the year/every month (3 to 3)

61.4

1.00

1.00

1.00

(N = 16878)
Social mobility (childhood-adulthood)

(N = 7386)
Social mobility (childhood-adulthood)

(N = 2592)
a Crude.
b Adjusted for sex and age.
c Adjusted for sex, age, country of birth, socioeconomic status, emotional support, instrumental support, trust, daily smoking and risk consumption of alcohol
26856 respondents included in analyses, 1342 respondents missing values.
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a retrospective self reported item concerning economic
stress in adolescence. Furthermore, it should be kept in
mind that objective data concerning early life experiences of for instance economic stress in childhood (basic
needs) are extremely scarce.

Conclusions
The accumulation and social mobility hypotheses were
confirmed. The critical period model was confirmed in
the sense that both economic stress in childhood and
economic stress in adulthood seemed to be of importance to self-rated health measured in adulthood. However, it was not confirmed in the sense that a particular
window in time (in childhood or adulthood) had a specifically high impact on self-rated health.
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