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ABSTRACT

Objective: Socioeconomic inequalities in health are
deemed a worldwide public health problem, but current
research is lacking on key points including
determinants of socioeconomic differences in health,
and not the least variations of these determinants over
the life course. Using a 26-year prospective Swedish
community-based cohort, we aim at decomposing
socioeconomic inequalities in functional somatic
symptoms by social and material life circumstances, at
4 periods of the life course.

Design: Repeated cross-sectional study.

Setting: Participants came from the Northern Swedish
Cohort (n=1001), who completed questionnaires about
occupational class, social and material living conditions,
and symptoms at ages 16, 21, 30 and 42. Socioeconomic
inequalities were estimated and decomposed using the
Blinder-Oaxaca decomposition analysis.

Results: Inequalities in symptoms between blue-collar
and white-collar socioeconomic groups increased along
the life course in the sample. In the decomposition
analysis, a high proportion of the gap between
socioeconomic groups could be explained by social and
material living conditions at ages 16 (84% explained), 30
(45%) and 42 (68%), but not at age 21. Specific social
(parental illness at age 16 and violence at ages 30 and
42) and material (parental unemployment at age 16, and
own unemployment and financial strain at ages 30 and
42) factors contributed jointly to the health gaps.
Conclusions: Socioeconomic inequalities in functional
somatic symptoms increased along the life course in this
Swedish cohort. A considerable portion of the social
gaps in health was explained by concurrent social and
material conditions, and the importance of specific
adversities was dependent on the life course stage.

Our findings suggest that socioeconomic inequalities in
functional somatic symptoms may be reduced by
addressing both social and material living conditions of
disadvantaged families, and also that the life course
stage needs to be taken into consideration.

INTRODUCTION
Socioeconomic inequalities in various forms
of health are recognised as a global public

Strengths and limitations of this study

= This study contributes to the literature by taking
a life course approach to social and material
explanations to socioeconomic inequalities in
health using prospective data from adolescence
to adulthood in Sweden.

= The use of the Oaxaca-type decomposition ana-
lysis enables direct estimation and quantification
of the socioeconomic gap in health, and also of
the contribution of specific determinants to the
gap.

= Since social and material adversities may cluster
and interact in complex causal patterns, it may
be difficult to pinpoint the relative importance of
specific adversities included in the model, and
also opens up to the possibility of omitted
confounders.

= The findings suggest that interventions aiming at
reducing socioeconomic inequalities in health
may benefit from adopting a comprehensive life
course approach to health inequalities.

health problem," and are present across the
life course—from birth,2 8 Childhood,4 5 ado-
lescence,” 7 adulthood®  and up into old
age.'” ' This observation calls for a life
course perspective on health inequalities, as
emphasised, for example, in recent WHO
reports,’ ? a venture that includes not only
showing that health inequalities exists, but
also attempting to identify which factors
explain them.

Explanations of socioeconomic inequalities
in health have mostly focused on social and
material factors,'? which together have been
found to account for a portion of health
inequalities."*'” Whereas a considerable
body of research focusing on social determi-
nants of health has adopted a life course
approach,’®' most research on determi-
nants of health inequalities has been carried
out on adults and lacks a consideration of
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the life course. Thus, the degree to which similar or dif-
ferent determinants operate across the life course™ is
largely unknown.

Studies examining explanations to socioeconomic
inequalities in health have traditionally employed con-
ventional regression models.'™'” Recent years have,
however, seen the adoption of methods more apt for the
question at hand, in the form of decomposition techni-
ques. Oaxaca-type decomposition analysis’ *' enables
direct estimation and quantification of the socio-
economic gap in health, and also of the contribution spe-
cific determinants make to the gap. Decomposition
techniques have previously been employed to other
dimensions of inequality in relation to health, for
example, ethnicity,** ** indigenous/non-indigenous,**
gender25 and insurance status.2’ However, although
explanations to socioeconomic inequalities in health
have been a topic under study and debate for decades,'”
to the best knowledge of the authors decomposition tech-
niques have only been employed to address this question
in a few studies, for example, concerning economic
inequalities in different health outcomes in Iran?”~*' and
in undernutrition in rural Indian children.*?

The present study seeks to contribute to the literature
by taking a life course approach to social and material
explanations to socioeconomic inequalities in health
and uses prospective data from adolescence to adult-
hood from Sweden, a country with historically low socio-
economic inequalities, but which have increased during
the past decades.” We focus on functional somatic
symptoms (FSS), a problem spectrum of bodily com-
plaints which are not confidently explained by organic
disorders, and which are relevant to study over the life
course due to their frequency, and sometimes persist-
ence, across the life course.’*” The aims of the study
are to examine the distribution of FSS by socioeconomic
status (SES) along the life course; and to decompose the
extent to which social and material factors explain socio-
economic gap in symptoms at different life course
periods, in a northern Swedish population of women
and men.

METHODS
Sample and procedures
The Northern Swedish Cohort is based on all school
leavers of the ninth grade, the final grade of the
Swedish compulsory school system, in the municipality
of Luled, in the year 1981, at participant age 16 years;
see Hammarstrom and Janlert™ for details. The present
report uses questionnaire data from the 1981 (age
16 years) survey as well as follow-up surveys in 1986 (age
21), 1995 (age 30) and 2007 (age 42). Of 1083 eligible
individuals in 1981, 1080 participated, of whom n=1001
were retained in the 2007 survey (94% of those 1071
individuals of the original sample are still alive).

Owing to item non-response, the effective sample
varies between n=834 (age 30) and n=926 (age 16), cor-
responding to 78-86% of the original cohort still alive

(n=1071) and 83-93% of those participating in this part
of the 2007 data collection (n=1001).

Measures

All measures are based on self-administered question-
naires completed by participants at ages 16, 21, 30 and
42 years. The questionnaires have had similar overall
content across the ages, but they have been generally
expanded in the later data collections, and have also
been revised to make them appropriate for the respect-
ive ages.

Functional somatic symptoms

FSS was operationalised identically at ages 16, 21, 30 and
42: as the sum of 10 symptoms during the past 12
months:*’ headache, migraine; other stomach ache;, nausea;
backache, hip pain, sciatica; fatigue; breathlessness; dizziness;
overstrain (all with three response options: no (=0); yes,
light (=1); severe (=2)); palpitations (three response
options: never (=0); sometimes (=1); often/always (=2));
and sleeping difficulties (four response options with the
two highest collapsed into a single category: never (=0);
sometimes (=1); often or always (=2)). As such, the FSS
measure had a theoretical range of 0-20 at each age, and
sample (observed) ranges of 0-16 (age 16), 0-17 (age
21), 0-16 (age 30) and 0-18 (age 42). Internal consist-
ency was estimated at Cronbach a=0.70 (age 16 years),
0.70 (age 21), 0.74 (age 30) and 0.78 (age 42).

Adversities

Social and material adversities were operationalised
from questionnaires at ages 16, 21, 30 and 42 years; see
Gustafsson et al'’ for details of the operationalisations.
Most items of the questionnaires originated from the
Swedish Survey of Living Conditions*' and the Level of
Living Surveys.** In brief, the following adversities were
included, all of which were binary or dichotomised as
close as possible to the 80th centile (O=unexposed;
1=exposed):

Age 16: parental loss/separation (l=parents being
divorced, or either parent deceased); residential instabil-
ity (I=number of moves in one’s lifetime >80th centile);
parental illness (1=either parent suffering from physical
or mental illness, or having alcohol problems); poor
material standard of living (1=number of items in the
family’s possession <20th centile, from a list of 11 items,
eg, car and colour TV); residential crowding (l=not
having a own room); parental unemployment (l=either
parent being unemployed).

Age 21: residential instability during the past 3 years
(1=number of moves in the past 3 years >80th centile);
illness of a close one (l=close one seriously or chronic-
ally ill during the past 3 years); death of a close one
(1=during the past 3 years); low cash margin (l=inability
to raise HOOOSEK within a week); low income
(1=monthly income <20th centile); unemployment
(1=currently unemployed).
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Age 30 and 42: separation/divorce (l=during the last
year (age 30) or during the past 12 years (age 42)); illness
of a close one (l=close one seriously or chronically ill
during the last year (age 30) or the past b years (age 42));
death of a close one (l=during the last year (age 30) or
the past 5 years (age 42)); social isolation (l=total score
<20th centile from four items from the Availability of
Social Integration (AVSI) scale of the Interview Schedule
of Social Interaction (ISSI) questionnaire43); low decision
latitude (1=total score <20th centile from six items from
the Swedish Demand-Control Questionnaire (DCQ)44);
exposure to threat/violence (l=either personal prosecu-
tion or sexual harassment at work, or exposed to physical
violence or threats of violence during the last year); low
cash margin (l=inability to raise 13 000SEK (age 30) or
15 000SEK (age 42) within a week); financial strain (how
often the respondent was forced, due to financial reasons,
to abstain from activities >80th centile, from a list of 11);
unemployment  (I=currently —unemployed); spousal
unemployment (l=spouse being unemployed during the
past 5 years (age 30) or currently unemployed (age 42)).

Socioeconomic status

SES at ages 21, 30 and 42 was operationalised by own
occupation according to the classification scheme of
Statistics Sweden, and dichotomised into manual
workers (=low SES) versus non-manual employees and
self-employed (=high SES). At age 16, parental occupa-
tion was used and dichotomised similarly as both
parents belonging to manual worker class (low) versus at
least one parent belonging to white-collar/self-employed
class (high). For parents (age 16) and participants (age
42) not working, the last held occupation was consid-
ered. The last held occupation was not recorded at ages
21 and 30, and at these ages highest educational attain-
ment was instead used as a proxy for individuals not in
gainful employment, with university-preparatory high
school or university coded as high and vocational high
school or less coded as low SES.

Data analysis

Missing data

Owing to item non-response, data on the total sample
(n=1001) were incomplete, and the effective sample size
varied between n=926 (age 16), n=916 (age 21), n=834
(age 30) and n=917 (age 42). The lower participation at
age 30 was due to a lower proportion of individuals
responding to all items of the FSS index (n=902). In
logistic regression models, overall missingness, defined
as missing at one or more surveys, was significantly pre-
dicted by separation/loss at age 16 (OR (95% CI)=1.6
(1.2 to 2.1)) and by low SES at age 30 (1.5 (1.2 to 2.0),
but not by any other variables at any age. Missingness at
each survey was predicted by low SES (1.9 (1.2 to 3.3))
and parental separation/loss (5.7 (3.4 to 9.4) at age 16,
no variables at age 21, FSS (0.9 (0.8 to 1.0)) and male
gender (1.4 (1.0 to 2.0)) at age 30, and FSS (0.9 (0.8 to
1.0)) at age 42.

Main analyses

Descriptive statistics of the health outcome and the dif-
ferent variables by SES were carried out. The t test for
the mean FSS and the y test for proportions to assess
statistical differences were also applied.

Main analyses comprised decomposition of the high-low
SES gap in FSS. Oaxaca decomposition analysis'? explains
the gap in the means of an outcome variable between two
groups (ie, low and high SES). This technique enables us
to disentangle and quantify the part of the health gap
explained by group differences in the distribution of
health determinants on the one hand, and the part
explained by differences in the effects of these determi-
nants on the other. The first, the explained component,
reflects differences in observable characteristics between
groups. The latter, the unexplained component, captures
the part of the gap that remains unexplained after the
health determinants are taken into account; it is seen as
an indication of unequal treatment (discrimination) of
the SES groups, and/or also differences in omitted deter-
minants of health. Decomposition estimates can be nega-
tive or positive; negative estimates indicate that the
variable in question contributes to the inequality in the
direction which runs counter to the overall inequality.
Thus, a positive sign indicates that the gap in the variables
favours the most advantaged group (high SES in our
case).” Estimates were obtained with the Oaxaca
command in Stata. The pooled and detail options were
specified. The pooled option uses the coefficients from a
pooled model over both groups (including a group indica-
tor) as the reference coefficients. The detail option com-
putes the individual contributions of the predictors to the
components of the decomposition.*’

Decomposition analyses were performed separately for
each age (16, 21, 30 and 42 years), with gender and
adversities at each age serving as decomposing factors of
the concurrent SES gap in FSS (high SES as the refer-
ence). Independent variables that did not contribute at
all to the health gap (coefficients=0.00) in initial models
were excluded, and only the final model is presented in
the Results section. Estimates are reported as absolute
contribution, corresponding to the portion of the gap
that can be independently attributed to each factor, or
in the case of total explained part, the estimate reported
represents the portion explained by all factors together;
and relative contribution, corresponding to the absolute
contribution of each factor divided by the total
explained part, or in the case of total relative contribu-
tion, the total explained portion divided by the total
(explained and unexplained) gap.

Given that our previous research has shown significant
socioeconomic differences in health between men and
women,3 940 analyses were also performed stratified by
gender.

RESULTS
See table 1 for descriptive statistics. Those of low SES
generally reported higher frequency of most adversities
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at all ages, except at age 21. The health gap between
socioeconomic groups was small and non-significant at
age 16, but demonstrable at age 21 and numerically
increasing with age.

In order to explain these health gaps, decomposition
analyses were run for each of the four ages. The health
gap at age 16 was small and non-significant and decom-
position at this age should therefore be interpreted cau-
tiously. Decomposition of the health gap at age 16 by
adversities explained 84% of the small and non-
significant gap, which was accounted for largely by ill
parents and, to a lesser but non-significant degree, by
parental unemployment. At age 21, the total explained
estimate was negative and thus the indicated adversities
together contributed to a reduced inequality, which was
mostly explained by gender—women being better off
socioeconomically but reporting more symptoms. At
ages 30 and 42, financial strain and exposure to violence
were the most important factors, and at age 42 also
unemployment. Together, these factors explained 45%
of the gap at age 30 and 67% at age 42 (see table 2).

In analyses stratified for gender (women in table 3
and men in table 4), the results were partly different.
The numerical increase in the SES health gap over time
was present in both genders, but was numerically greater
in men at all ages. In the decomposition, a comparable
pattern as in the total sample was seen in women and
men at age 16 (a large proportion explained of a small
gap) and age 21 (a little or negative contribution by the
factors). At ages 30 and 42, the adversities together
explained a very high portion of the smaller SES gap in
women (>80%), with less explained of the larger gap in
men (<40%). Financial strain emerged as an important
independent contributor for both genders, while vio-
lence exposure was important for women, and at age 42,
unemployment was a dominant explanatory factor for
men.

DISCUSSION

By using decomposition analysis of socioeconomic
inequality in FSS at four periods of the life course, this
study can shed some light on the circumstances under-
lying health inequalities across the life course. First,
health inequalities seemed to increase along the life
course, as seen by initially no significant but later signifi-
cant health gaps, as well as a numerical increase in the
gap. Second, the social gap in health could be attributed
to differences in social and material circumstances to a
varying degree depending on the life course stage—
majorly in adolescence (age 16), moderately in midlife
(ages 30 and 42), but not in young adulthood (age 21).
Third, certain adversities—both social and material—
emerged as independent explanatory factors of the
health gap at the different ages: parental illness and
unemployment at age 16, financial limitations and vio-
lence exposure at ages 30 and 42, and at age 42 also
unemployment. Fourth, while the overall patterns were

similar in women and men, the health gap between
socioeconomic groups was greater in men, but living
conditions explained a greater portion of the health
inequalities in women in midlife.

Although not tested, the numerical pattern of
increased health inequalities over time, which was
observed in the present sample, can be viewed both
from a life course and a secular perspective. Increasing
gaps could be a development across the life course, pos-
sibly related to social equalisation in adolescence by the
buffering effect of school and peer context,47 but could
also be a reflection of the increased social inequalities”'
and inequalities in other forms of health®*™" that
Sweden has faced during the past decades. The substan-
tive portion of the social gaps explained at ages 16, 30
and 42 indicate that living circumstances do indeed
account for much of the socioeconomic inequalities in
self-reported health in Sweden. While other possible
factors, such as healthcare utilisation and health beha-
viours, were not considered, it is possible that these may
also be important as downstream factors, and could also
account for the larger unexplained portion in men’s
health gap.

Specific adversities also emerged as particularly
important explanatory factors for the observed health
gaps at specific life course periods. Parental illness is an
established risk factor for youth mental problems,”
including somatisation.”> While the results should be
interpreted cautiously in the light of the non-significant
health gap, our findings at age 16 can speculatively be
seen as one example of intergenerational transmission
of health inequalities, and suggests that the well-being of
parents of socioeconomically disadvantaged families is
important not only for the health, as well as the equit-
able health, of their offspring.

While health inequalities were observed at age 21, the
decomposition indicated that the adversities together
worked towards reduced rather than increased health
inequalities. Gender was the only significant explanatory
factor, and as such the phenomenon is not so clearly
explained by the adversities studied. Young adulthood is
a period of transition, where the adversity of life circum-
stances may not be as apparent as during other ages. For
example, a poor financial situation may paradoxically be
an expression of a socioeconomically advantageous situ-
ation—ongoing university studies—which is common in
Sweden during this period in life. Investigation of health
inequalities during this stage of life may possibly require
different approaches.

Financial strain and unemployment emerged as
important for health gaps at ages 30 and 42, which are
in accordance with material pathways.'” '* Violence or
threat also played a role, particularly in women, which is
in line with the social distribution of stress and trauma”*
and its role in the development of the functional
somatic problems.55 56 Together, the results would
suggest that interventions aiming at reducing socio-
economic inequalities in health complaints in midlife
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Table 2 Decomposition of the socioeconomic status (SES) inequality in functional somatic symptoms (FSS) and the contribution of concurrent determinants at ages 16,
21, 30 and 42 years in the total sample

Age Age 16 (n=926) Age 21 (n=916) Age 30 (n=834) Age 42 (n=915)
Mean FSS (low SES) 3.46 3.01 4.23 4.89
Mean FSS (high SES) 3.26 25 3.47 3.96
SES difference in FSS  0.19 (—0.14 to 0.53) 0.51 (0.19 to 0.84)** 0.76 (0.36 to 1.17)** 0.94 (0.48 to 1.39)**
Relative Relative Relative Relative
Absolute (%) Absolute (%) Absolute (%) Absolute (%)
Explained
Gender (reference: —0.01 (-0.05 t0 0.03) -6.25 —0.07 (-0.12 to —0.01)* —63.64 —0.05 (-0.12 to 0.01) —8.06
woman)
Separation (parental/ 0.01 (-0.04 t0 0.07) 6.25
own)
Residential instability 0.02 (—0.02 to 0.05) 18.18
Unemployment 0.07 (—0.00 to 0.14) 43.75 0.16 (0.04 to 0.29)* 25.81
(parental/own)
lliness (parental/close 0.09 (0.02 to 0.16)** 56.25 —0.04 (-0.091t0 0.02) —36.36 0.06 (—0.00 to 0.12) 9.68
one)
Death of close one 0.01 (—0.01 to 0.04) 1.61
Low cash margin 0.05 (—0.01 to 0.11) 45.45 0.08 (—0.04 to 0.19) 22.86 0.06 (—0.09 to 0.22) 9.68
Low income -0.07 (-0.16 t0 0.01) —-72.72
Social isolation 0.02 (—0.03 to0 0.06) 5.71 0.04 (—0.01 to 0.08) 6.45
Violence/threat 0.09 (0.01 t0 0.17)* 25.71 0.10 (0.01 to 0.19)* 16.13
Low decision latitude 0.06 (—0.09 to 0.22) 9.68
Financial strain 0.17 (0.07 to 0.27)** 48.57 0.13 (0.04 to 0.22)** 20.97
Spouse unemployment 0.05 (—0.02 to 0.11) 8.06
Total 0.16 (0.04 to 0.28)** 84.2 -0.11 (-0.25t0 0.03) —-21.57 0.35 (0.17 to 0.52)** 44.87 0.62 (0.34 to 0.90)** 65.96
Unexplained
Constant 0.01 (-1.08 to 1.10) 33.3 0.12 (—0.93 to0 1.18) 19.04 0.36 (—0.12 to 0.84) 87.80 —1.12 (-0.2.68 to 0.44) —350.0
Total 0.03 (-0.31t0 0.37) 15.8 0.63 (0.30 to 0.95)**  123.53 0.41 (0.01 to 0.82)* 53.94 0.32 (-0.12 to 0.76) 34.04

Estimates are absolute contribution and relative contributiont to the SES difference in FSS.

**p<0.01, *p<0.05.

tPercentages are calculated with explained partition of the SES difference in the denominator for the relative contribution of each variable, and with the total (explained and unexplained) SES
difference in the denominator for the total relative contribution.
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Table 3 Decomposition of the socioeconomic status (SES) inequality in functional somatic symptoms (FSS) and the contribution of concurrent determinants at ages 16,
21, 30 and 42 years in women

Ages Age 16 (n=449) Age 21 (n=438) Age 30 (n=414) Age 42 (n=435)
Mean FSS (low SES) 3.75 3.43 4.53 5.41
Mean FSS (high SES) 3.65 2.86 3.88 4.58
SES difference in FSS 0.10 (—0.37 to 0.57) 0.57 (0.11 to 1.02)* 0.65 (0.06 to 1.23)* 0.83 (0.09 to 1.56)*
Relative Relative Relative Relative
Absolute (%) Absolute (%) Absolute (%) Absolute (%)
Explained
Separation (parental/ 0.04 (-0.03t0 0.12)  30.77 0.03 (—0.03 to 0.09) 3.03
own)
Residential instability 0.01 (-0.02 to 0.05) 50.0
Unemployment 0.03 (-0.07 t0 0.13)  23.08 0.11 (-0.10t0 0.31)  11.11
(parental/own)
liness (parental/close ~ 0.05 (-0.03 to 0.14)  38.46 —0.01 (-0.09 t0 0.07) -50.0 0.12 (-0.00t0 0.25) 12.12
one)
Death of close one 0.10 (-0.02 t0 0.21)  10.10
Low cash margin 0.07 (-0.05t0 0.18)  350.0 0.08 (—0.11 t0 0.27) 14.81 0.10 (-0.11t0 0.32)  10.10
Low income —0.04 (-0.11 t0 0.02) —200.0
Social isolation 0.05 (—0.03t0 0.12) 9.26 0.09 (—0.02 to 0.20) 9.09
Violence/threat 0.15 (0.01 t0 0.28)* 27.78 0.14 (-0.01t0 0.28) 14.14
Low decision latitude 0.11 (-0.07t0 0.29)  11.11
Financial strain 0.26 (0.08 to 0.44)** 48.15 0.16 (0.00 to 0.32)* 16.16
Spouse 0.04 (—0.04 to 0.13) 4.04
unemployment
Total 0.13 (-0.02 to 0.27) 130.00 0.02 (—0.14 t0 0.19) 3.51 0.54 (0.24 to 0.83)** 83.08 0.99 (0.55 to 1.43)** 119.28
Unexplained
Constant 0.15 (-0.45t0 0.72) 500.0 0.23 (—0.37 t0 0.84) 41.82 0.03 (-0.70t0 0.75) 27.27 —-0.14 (-1.25t0 0.97) -82.35
Total —0.03 (-0.50 to 0.45) -30.0 0.55 (0.10 to 1.0)* 96.49 0.11 (-0.47 t0 0.69) 16.92 -0.17 (-0.87 to 0.54) —20.48

Estimates are absolute contribution and relative contributiont to the SES difference in FSS.

**p<0.01, *p<0.05.

tPercentages are calculated with explained partition of the SES difference in the denominator for the relative contribution of each variable, and with the total (explained and unexplained) SES
difference in the denominator for the total relative contribution.
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Table 4 Decomposition of the socioeconomic status (SES) inequality in functional somatic symptoms (FSS) and the contribution of concurrent determinants at ages 16,

21, 30 and 42 years in men

Ages Age 16 (n=477) Age 21 (n=478) Age 30 (n=420) Age 42 (n=480)
Mean FSS (low SES) 3.20 2.69 3.96 4.50
Mean FSS (high SES) 2.90 2.06 3.01 3.34
SES difference in FSS 0.31 (—0.16 to 0.77) 0.63 (0.19 to 1.07) 0.95 (0.40 to 1.51)** 1.16 (0.59 to 1.73)**
Relative Relative Relative Relative
Absolute (%) Absolute (%) Absolute (%) Absolute (%)
Explained
Separation (parental/own)  —0.02 (—0.09 to 0.06) -9.52 —0.01 (-0.04t0 0.22) -2.44
Residential instability 0.06 (-0.02t0 0.13) 200
Unemployment (parental/ 0.10 (-0.01 t0 0.20) 47.62 0.20 (0.03 t0 0.37)  48.78
own)
lliness (parental/close one)  0.13 (0.02 to 0.25)* 61.90 -0.05(-0.121t0 0.02) -166.67 0.02 (—0.04 to 0.09) 4.87
Death of close one 0.00 (—0.01 to 0.02) 0
Low cash margin 0.04 (-0.02t0 0.10) 133.33 0.05(-0.10t0 0.20) 35.71 0.01 (—0.07 to 0.10) 2.44
Low income —0.08 (-0.26 t0 0.10) —266.66
Social isolation —0.04 (-0.12t0 0.03) -28.57 0.00 (—0.04 to 0.04) 0
Violence/threat 0.04 (-0.06t0 0.14) 28.57 0.07 (-0.04t0 0.18) 17.07
Low decision latitude —0.04 (-0.28 t0 0.21) -9.76
Financial strain 0.09 (—0.01 to 0.20) 64.29 0.11 (—0.00 to 0.23)* 26.83
Spouse unemployment 0.03 (—0.07 to 0.12) 7.32
Total 0.21 (0.05t0 0.38)* 67.74 —0.03 (-0.26t0 0.20) —266.67 0.14 (-0.07t0 0.34) 14.73 0.41 (0.04 t0 0.77)* 35.34
Unexplained
Constant 0.34 (-0.22 to 0.91) 377.78 0.76 (0.15 to 1.37)* 115.15 0.67 (0.04 to 1.30)* 81.71 0.43 (—-0.33t0 1.20) 57.33
Total 0.09 (-0.39t0 0.57) 20.03 0.66 (0.18to 1.14)** 104.76  0.82 (0.25t0 1.37)** 86.32 0.75 (0.19t0 1.31)**  0.64.65

Estimates are absolute contribution and relative contributiont to the SES difference in FSS.
**p<0.01, *p<0.05.

tPercentages are calculated with explained partition of the SES difference in the denominator for the relative contribution of each variable, and with the total (explained and unexplained) SES

difference in the denominator for the total relative contribution.
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should target both the financial situation, for example,
by unemployment benefits and equitable incomes, and
reductions in violent and threatening environments, par-
ticularly for disadvantaged women,. Further research is
needed on this though, for example, to investigate
sources of threats and violence at home, work or public
spaces.

Methodological considerations

The main strengths of the study are the prospective data
spanning over 26 years, the low attrition rate and the
novel analytical methods. Compared with a cross-
sectional study, the prospective design means that many
confounders are addressed by design, specifically those
that would produce biased results in different age
groups, solely because of the groups comprising differ-
ent individuals who differ in many other respects than
being of different ages.

With the exception of more frequent parental separ-
ation in those excluded due to item non-response, the
characteristics of the included and excluded samples
were in most respects similar, and only differed for spe-
cific variables at specific surveys. This indicates that the
representativeness of the sample is imperfect, but it
seems unlikely that the inferences would be substantially
biased due to these scattered instances of systematic
dropout. Since there is a lack of suitable sensitivity ana-
lysis procedures for decomposition analysis, such as mul-
tiple imputation, we are, however, unable to show the
true impact of this imbalance. The health outcome
(FSS) measures were slightly skewed, which would indi-
cate a deviation from a parametric assumption.
Therefore, the precise estimates should be interpreted
with caution.

While we are aware that the SEP of the parents might
not really represent that of the children, it is common in
social epidemiology to use individual occupational mea-
sures to characterise the SEP of others connected to
them.”” All measures represent constructs commonly
used in the literature; they have been used by us previ-
ously and, in the case of FSS, displayed acceptable
internal consistency. However, at ages 21 and 30 years,
there were missing cases for occupation, and for them
education instead was used as a proxy to indicate SES.
Moreover, none of the measures has been formally vali-
dated, and as such unknown levels of measurement bias
and random error can bias the estimates. While the
reported explanatory value of specific adversities in the
analyses are independent from other factors, since social
and material adversities may cluster and interact in
complex causal patterns, it may be difficult to pinpoint
the contribution of specific adversities in the analyses,
and also opens up for the possibility of omitted confoun-
ders. Relatedly, certain adversities of potential signifi-
cance, such as childhood abuse, were not available in
the questionnaires. As such, the attribution of the gaps
to specific adversities should be done with caution.

CONCLUSIONS

This study suggests that, in a Swedish cohort followed
from adolescence to mid-adulthood, socioeconomic
inequalities in FSS increased along the life course.
Furthermore, we found that a considerable portion of
the social gaps in health are explained by concurrent
social and material conditions, and that the importance
of specific adversities was partly dependent on the life
course stage (eg, parental illness in adolescence), while
other seemed to be crucial at several stages of the life
course (eg, parental/own unemployment). All in all, the
findings suggest that interventions aiming at reducing
socioeconomic inequalities in health may benefit from
adopting a comprehensive life course approach to
health inequalities.

Contributors The study was conceived and designed by MSS and PEG. Both
analysed the data and wrote the paper. AH commented on and contributed to
each version of the manuscript.

Funding This work was supported by The Swedish Research Council Formas
(grant number 259-2012-37); Umea University (grant number 223-514-09);
and The County Council of Vésterbotten (grant number 355661).

Competing interests None declared.
Ethics approval Regional Ethical Review Board in Umea.
Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The Northern Swedish Cohort is conducted at Umeé
University. Researchers interested in collaboration should get into contact
with the principal investigator, AH.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES

1. WHO Commission on Social Determinants of Health. A conceptual
framework for action on the social determinants of health. Geneva,
2010.

2. Luo ZC, Wilkins R, Kramer MS, et al. Effect of neighbourhood
income and maternal education on birth outcomes:

a population-based study. Can Med Assoc J 2006;174:1415-21.

3. Mortensen LH, Diderichsen F, Amntzen A, et al. Social inequality in
fetal growth: a comparative study of Denmark, Finland, Norway and
Sweden in the period 1981-2000. J Epidemiol Community Health
2008;62:325-31.

4. Nicholson JM, Lucas N, Berthelsen D, et al. Socioeconomic
inequality profiles in physical and developmental health from 0-7
years: Australian National Study. J Epidemiol Community Health
2012;66:81-7.

5. Siddigi A, Kawachi |, Berkman L, et al. Variation of socioeconomic
gradients in children’s developmental health across advanced
capitalist societies: analysis of 22 OECD nations. Int J Health Serv
2007;37:63-87.

6. Due P, Damsgaard MT, Rasmussen M, et al. Socioeconomic
position, macroeconomic environment and overweight among
adolescents in 35 countries. Int J Obes 2009;33:1084-93.

7. Reiss F. Socioeconomic inequalities and mental health problems in
children and adolescents: a systematic review. Soc Sci Med
2013;90:24-31.

8. Hosseinpoor AR, Williams JAS, Itani L, et al. Socioeconomic
inequality in domains of health: results from the World Health
Surveys. BMC Public Health 2012;12:198.

9. Marmot M, Allen J, Bell R, et al. WHO European review of social
determinants of health and the health divide. Lancet
2012;380:1011-29.

San Sebastian M, et al. BMJ Open 2015;5:6006581. doi:10.1136/bmjopen-2014-006581 9

“ybBuAdoo Aq parosroid 1sanb Aq 120z ‘Tz AINC uo jwod [wg uadolwg//:dny wol papeojumoq "STOZ 1shBny 8z Uo T8G900-7T0Z-uadolwg/9eTT 0T Se paysignd isiiy :uado NG


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1503/cmaj.051096
http://dx.doi.org/10.1136/jech.2007.061473
http://dx.doi.org/10.1136/jech.2009.103291
http://dx.doi.org/10.2190/JU86-457P-7656-W4W7
http://dx.doi.org/10.1038/ijo.2009.128
http://dx.doi.org/10.1016/j.socscimed.2013.04.026
http://dx.doi.org/10.1016/S0140-6736(12)61228-8
http://bmjopen.bmj.com/

Open Access 8

10. Benzeval M, Green MJ, Leyland AH. Do social inequalities in health 34. Zijlema WL, Stolk RP, Lowe B, et al. How to assess common
widen or converge with age? Longitudinal evidence from three somatic symptoms in large-scale studies: a systematic review of
cohorts in the West of Scotland. BMC Public Health 2011;11:947. questionnaires. J Psychosom Res 2013;74:459-68.

11.  Chandola T, Ferrie J, Sacker A, et al. Social inequalities in self 35. Creed FH, Davies I, Jackson J, et al. The epidemiology of multiple
reported health in early old age: follow-up of prospective cohort somatic symptoms. J Psychosom Res 2012;72:311-17.
study. BMJ 2007;334:990-3B. 36. Campo JV. Annual research review: functional somatic symptoms

12.  Macintyre S. The Black Report and beyond: what are the issues? and associated anxiety and depression—developmental
Soc Sci Med 1997;44:723-45. psychopathology in pediatric practice. J Child Psychol Psychiatry

13.  Adamson JA, Ebrahim S, Hunt K. The psychosocial versus material 2012;53:575-92.
hypothesis to explain observed inequality in disability among older 37. Steinhausen HC, Winkler Metzke C. Continuity of functional-somatic
adults: data from the West of Scotland Twenty-07 Study. J Epidemiol symptoms from late childhood to young adulthood in a community
Community Health 2006;60:974-80. sample. J Child Psychol Psychiatry 2007;48:508—13.

14. Aldabe B, Anderson R, Lyly-Yrjanainen M, et al. Contribution of 38. Hammarstrom A, Janlert U. Cohort profile: the Northern Swedish
material, occupational, and psychosocial factors in the explanation of Cohort. Int J Epidemiol 2012;41:1545-52.
social inequalities in health in 28 countries in Europe. J Epidemiol 39. Gustafsson PE, San Sebastian M. When does hardship matter for
Community Health 2011;65:1123-31. health? Neighborhood and individual disadvantages and functional

15. Borrell C, Muntaner C, Benach J, et al. Social class and somatic symptoms from adolescence to mid-life in the Northern
self-reported health status among men and women: what is the role Swedish Cohort. PLoS ONE 2014;9:99558.
of work organisation, household material standards and household 40. Gustafsson PE, Janlert U, Theorell T, et al. Social and material
labour? Soc Sci Med 2004;58:1869-87. adversity from adolescence to adulthood and allostatic load in

16. Chazelle E, Lemogne C, Morgan K, et al. Explanations of middle-aged women and men: results from the Northern Swedish
educational differences in major depression and generalised anxiety Cohort. Ann Behav Med 2012;43:117-28.
disorder in the Irish population. J Affect Disord 2011;134:304—14. 41. Thorlsund M, Warneryd B. Methodological research in the Swedish

17. Groffen DAI, Bosma H, Tan FES, et al. Material vs. psychosocial surveys of living conditions. Problems of measurement and data
explanations of old-age educational differences in physical and collection. Soc Indicators Res 1985;16:77—-95.
mental functioning. Eur J Public Health 2012;22:587-92. 42. Johansson S. The adult population’s state of health [in Swedish].

18. Kuh D, Ben-Shlomo Y, Lynch J, et al. Life course epidemiology. Stockholm: Fritzes, 1970.

J Epidemiol Community Health 2003;57:778-83. 43. Henderson S, Duncan-Jones P, Byrne DG, et al. Measuring social

19. Pollitt RA, Rose KM, Kaufman JS. Evaluating the evidence for relationships. The interview schedule for social interaction. Psychol
models of life course socioeconomic factors and cardiovascular Med 1980;10:723-34.
outcomes: a systematic review. BMC Public Health 2005;5:7. 44. Landsbergis P, Theorell T, Schwartz J, et al. Measurement of

20. Richter M, Moor |, van Lenthe FJ. Explaining socioeconomic psychosocial workplace exposure variables. Occup Med
differences in adolescent self-rated health: the contribution of 2000;15:163-88.
material, psychosocial and behavioural factors. J Epidemiol 45. Stewart Williams JA. Using non-linear decomposition to explain the
Community Health 2012;66:691-7. discriminatory effects of male-female differentials in access to care:

21. Oaxaca R. Male-female wage differentials in urban labor markets. a cardiac rehabilitation case study. Soc Sci Med 2009;69:

Int Econ Rev 1973;14:693-709. 1072-9.

22. Powell LM, Wada R, Krauss RC, et al. Ethnic disparities in 46. Jann B. A Stata implementation of the Blinder-Oaxaca
adolescent body mass index in the United States: the role of decomposition. Zurich: Swiss Federal Institute of Technology, 2008.
parental socioeconomic status and economic contextual factors. 47. Vuille JC, Schenkel M. Social equalization in the health of
Soc Sci Med 2012;75:469—76. youth—the role of the school. Eur J Public Health 2001;11:

23. Beck AN, Finch BK, Lin SF, et al. Racial disparities in self-rated 287-93.
health: trends, explanatory factors, and the changing role of 48. Socialstyrelsen, Statens Folkhalsoinstitut. Folkhélsan i Sverige—
socio-demographics. Soc Sci Med 2014;104:163-77. Arsrapport 2013 [Health in Sweden: The National Public Health

24. Haddad S, Mohindra KS, Siekmans K, et al. “Health divide” between Report 2013]; 2013.
indigenous and non-indigenous populations in Kerala, India: 49. Norberg M, Lindvall K, Stenlund H, et al. The obesity epidemic
Population based study. BMC Public Health 2012;12:390. slows among the middle-aged population in Sweden while the

25. Hosseinpoor AR, Williams JS, Jann B, et al. Social determinants of socioeconomic gap widens. Glob Health Action 2010;3. doi:10.3402/
sex differences in disability among older adults: a multi-country gha.v3i0.5149
decomposition analysis using the World Health Survey. Int J Equity 50. Lindahl B, Stenlund H, Norberg M. Increasing glucose
Health 2012;11:52. concentrations and prevalence of diabetes mellitus in northern

26. Gonzales Alvarez ML, Barranquero AC. Inequalities in health care Sweden, 1990-2007. Glob Health Action 2010;3. doi:10.3402/gha.
utilization in Spain due to double insurance coverage: an v3i0.5222
Oaxaca-Ransom decomposition. Soc Sci Med 2009;69:793-801. 51. Ng N, Carlberg B, Weinehall L, et al. Trends of blood pressure levels

27. Emamian MH, Zeraati H, Majdzadeh R, et al. The gap of visual and management in Vasterbotten County, Sweden, during 1990-
impairment between economic groups in Shahroud, Iran: 2010. Glob Health Action 2012;5. doi:10.3402/gha.v5i0.18195
a Blinder-Oaxaca decomposition. Am J Epidemiol 2011;173:1463-7. 52. Sieh DS, Meijer AM, Oort FJ, et al. Problem behavior in children of

28. Damghanian M, Shariati M, Mirzaiinajmabadi K, et al. chronically ill parents: a meta-analysis. Clin Child Fam Psychol
Socioeconomic inequality and its determinants regarding infant 2010;13:384-97.
mortality in Iran. fran Red Crescent Med J 2014;16:e17602. 53. Pakenham KI, Cox S. The effects of parental illness and other ill

29. Emamian MH, Zeraati H, Majdzadeh R, et al. Economic inequality in family members on the adjustment of children. Ann Behav Med
presenting near vision acuity in a middle-aged population: 2014;48:424-37.

a Blinder-Oaxaca decomposition. Br J Ophthalmol 2013;97:1100-3. 54. Turner RJ, Wheaton B, Lloyd DA. The epidemiology of social stress.

30. Fateh M, Emamian MH, Asgari F, et al. Socioeconomic inequality in Am Sociol Rev 1995;60:104—25.
hypertension in Iran. J Hypertens 2014;32:1782-8. 55. Kozlowska K. Functional somatic symptoms in childhood and

31.  Emamian MH, Fateh M, Gorgani N, et al. Mother’s education is the adolescence. Curr Opin Psychiatry 2013;26:485-92.
most important factor in socio-economic inequality of child stunting 56. Afari N, Ahumada SM, Wright LJ, et al. Psychological trauma and
in Iran. Public Health Nutr 2014;17:2010-15. functional somatic syndromes: a systematic review and

32. Kumar A, Singh A. Decomposing the gap in childhood undernutrition meta-analysis. Psychosom Med 2014;76:2—-11.
between poor and non-poor in urban India, 2005-06. PLoS ONE 57. Davey Smith G, Lynch JW. Life course approaches to
2013;8:64972. socioeconomic differentials in health. In: Kuh D, Ben-Shlomo Y, eds.

33. OECD. Divided we stand: why inequality keeps rising. Paris: OECD, A life course approach to chronic disease epidemiology. London:
2011. BMJ Books, 2004:77-115.

10 San Sebastian M, et al. BMJ Open 2015;5:2006581. doi:10.1136/bmjopen-2014-006581

“ybuAdoo Aq parosroid 1sanb Aq 120z ‘Tz AINC uo jwod [wg uadolwg//:dny wol papeojumoq "STOZ 1shBny 8z Uo T8G900-7T0Z-uadolwag/9eTT 0T Se paysignd isiiy :uado NG


http://dx.doi.org/10.1186/1471-2458-11-947
http://dx.doi.org/10.1136/bmj.39167.439792.55
http://dx.doi.org/10.1016/S0277-9536(96)00183-9
http://dx.doi.org/10.1136/jech.2005.044768
http://dx.doi.org/10.1136/jech.2005.044768
http://dx.doi.org/10.1136/jech.2009.102517
http://dx.doi.org/10.1136/jech.2009.102517
http://dx.doi.org/10.1016/S0277-9536(03)00408-8
http://dx.doi.org/10.1016/j.jad.2011.05.049
http://dx.doi.org/10.1093/eurpub/ckr063
http://dx.doi.org/10.1136/jech.57.10.778
http://dx.doi.org/10.1186/1471-2458-5-7
http://dx.doi.org/10.1136/jech.2010.125500
http://dx.doi.org/10.1136/jech.2010.125500
http://dx.doi.org/10.2307/2525981
http://dx.doi.org/10.1016/j.socscimed.2012.03.019
http://dx.doi.org/10.1016/j.socscimed.2013.11.021
http://dx.doi.org/10.1186/1471-2458-12-390
http://dx.doi.org/10.1186/1475-9276-11-52
http://dx.doi.org/10.1186/1475-9276-11-52
http://dx.doi.org/10.1016/j.socscimed.2009.06.037
http://dx.doi.org/10.1093/aje/kwr050
http://dx.doi.org/10.1136/bjophthalmol-2013-303249
http://dx.doi.org/10.1097/HJH.0000000000000260
http://dx.doi.org/10.1017/S1368980013002280
http://dx.doi.org/10.1371/journal.pone.0064972
http://dx.doi.org/10.1016/j.jpsychores.2013.03.093
http://dx.doi.org/10.1016/j.jpsychores.2012.01.009
http://dx.doi.org/10.1111/j.1469-7610.2012.02535.x
http://dx.doi.org/10.1111/j.1469-7610.2006.01721.x
http://dx.doi.org/10.1093/ije/dyr118
http://dx.doi.org/10.1371/journal.pone.0099558
http://dx.doi.org/10.1007/s12160-011-9309-6
http://dx.doi.org/10.1007/BF00317661
http://dx.doi.org/10.1017/S003329170005501X
http://dx.doi.org/10.1017/S003329170005501X
http://dx.doi.org/10.1016/j.socscimed.2009.07.012
http://dx.doi.org/10.1093/eurpub/11.3.287
http://dx.doi.org/10.1076/10.3402/gha.v3i0.5149
http://dx.doi.org/10.1076/10.3402/gha.v3i0.5149
http://dx.doi.org/10.1076/10.3402/gha.v3i0.5149
http://dx.doi.org/10.1076/10.3402/gha.v3i0.5222
http://dx.doi.org/10.1076/10.3402/gha.v3i0.5222
http://dx.doi.org/10.1076/10.3402/gha.v3i0.5222
http://dx.doi.org/10.1076/10.3402/gha.v5i0.18195
http://dx.doi.org/10.1076/10.3402/gha.v5i0.18195
http://dx.doi.org/10.1007/s10567-010-0074-z
http://dx.doi.org/10.1007/s12160-014-9622-y
http://dx.doi.org/10.2307/2096348
http://dx.doi.org/10.1097/YCO.0b013e3283642ca0
http://dx.doi.org/10.1097/PSY.0000000000000010
http://bmjopen.bmj.com/

	Socioeconomic inequalities in functional somatic symptoms by social and material conditions at four life course periods in Sweden: a decomposition analysis
	Abstract
	Introduction
	Methods
	Sample and procedures
	Measures
	Functional somatic symptoms
	Adversities
	Socioeconomic status

	Data analysis
	Missing data
	Main analyses


	Results
	Discussion
	Methodological considerations

	Conclusions
	References


