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Abstract

Background: Socioeconomic inequalities in health is a widely studied topic. However, epidemiological research
tends to focus on one or a few outcomes conditioned on one indicator, overlooking the fact that health
inequalities can vary depending on the outcome studied and the indicator used. To bridge this gap, this study aims
to provide a comprehensive picture of the patterns of socioeconomic health inequalities in Northern Sweden over
time, across a range of health outcomes, using an ‘outcome-wide’ epidemiological approach.

Method: Cross-sectional data from three waves of the ‘Health on Equal Terms' survey, distributed in 2006, 2010 and
2014 were used. Firstly, socioeconomic inequalities by income and education for twelve outcomes (self-rated
health, self-rated dental health, overweight, hypertension, diabetes, long-term illness, stress, depression,
psychological distress, smoking, risky alcohol consumption, and physical inactivity) were examined by calculating
the Slope Index of Inequality. Secondly, time trends for each outcome and socioeconomic indicator were
estimated.

Results: Income inequalities increased for psychological distress and physical inactivity in men as well as for self-
rated health, overweight, hypertension, long-term illness, and smoking among women. Educational inequalities
increased for hypertension, long-term illness, and stress (the latter favouring lower education) in women. The only
instance of decreasing income inequalities was seen for long-term illness in men, while education inequalities
decreased for long-term illness in men and poor self-rated health, poor self-rated dental health, and smoking in
women.

Conclusion: Patterns of absolute socioeconomic inequalities in health vary by health and socioeconomic indicator,
as well as between men and women. Overall, trends appear more stagnant in men while they fluctuate in women.
Income inequalities seem to be generally greater than educational inequalities when looking across several
different health indicators, a message that can only be derived from this type of outcome-wide study. These
disparate findings suggest that generalised and universal statements about the development of health inequalities
can be too simplistic and potentially misleading. Nonetheless, despite inequalities being complex, they do exist and
tend to increase. Thus, an outcome-wide approach is a valuable method which should be utilised to generate
evidence for prioritisations of policy decisions.
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Introduction

Socioeconomic inequalities in health — such as by in-
come, education, or occupation — represent a major
challenge for public health policy and practice in Sweden
[1], Europe [2], and globally [3]. This concept is import-
ant because it focuses on systematic and often deemed
unfair differences in health between population sub-
groups, who by some socioeconomic indicators are con-
sidered more or less disadvantaged [4].

Health inequalities have been thoroughly studied and
observed for a wide range of health outcomes, such as
weight gain, overweight, obesity [5, 6], self-rated health
[7], smoking [7], mental health problems [8], hypertension
and diabetes [9, 10]. However, the body of literature
studying the disparities is spread across countless studies
which typically use one or several socioeconomic indica-
tors while focusing on only one or a few health outcomes.
The fact that health inequalities could vary depending on
the socioeconomic indicator and health outcome studied,
thereby being potentially expressed in different and some-
times conflicting ways, has so far only been sparsely stud-
ied. For example, socioeconomically disadvantaged groups
usually report poorer general and mental health than the
most advantaged, while the reverse has been shown for
risky alcohol use in France [11]. Along the same lines,
while the disparities have widened for diabetes, they ap-
pear to have narrowed for obesity in the US and UK [9].
Similarly, in Sweden the socioeconomically better-off typ-
ically report better self-rated health than the worst-off,
while the difference between the socioeconomic groups in
psychological distress appear smaller [7].

Although health inequalities may be assessed through
different indicators of socioeconomic position to capture
the various aspects and dimensions of the phenomenon
[12] in Sweden public health reports have typically fo-
cused mainly on health differences by education [13]. In
this regard, subsequent writings have had a tendency to
conclude that socioeconomic inequalities in health have
increased over time [14], although studies examining dif-
ferences by income indicate that the interpretation may
not be as straight forward [15]. In addition, these reports
[13, 14] typically present educational differences in health
by sex, indicating that the patterns of socioeconomic in-
equalities in health may vary between women and men.

To gain a more nuanced picture of the complex health
inequality panorama and to provide evidence that may be
useful for prioritisation in policy decisions in Sweden, dif-
ferent socioeconomic indicators and a wide range of health
outcomes may need to be simultaneously assessed. In this
regard, VanderWeele [16] has proposed an ‘outcome-wide’
epidemiological approach where the association between a
single predictor and multiple outcomes are tested, arguing
that some exposures may influence different outcomes het-
erogeneously in beneficial or harmful ways.
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Against this background, the current study intends to
provide a comprehensive yet nuanced picture of the pat-
terns of socioeconomic inequalities in health in Northern
Sweden. The aim of the research was thus to examine
trends in income and educational inequalities across a
range of twelve health outcomes using an ‘outcome-wide’
epidemiological approach.

Method

Design and study population

This study used cross-sectional data, with a four-year
interval, from the three most recent available waves of
the ‘Health on Equal Terms’ survey distributed in 2006,
2010, and 2014, in the four northernmost counties of
Sweden: Norrbotten, Visterbotten, Visternorrland, and
Jamtland/Hérjedalen [17]. The sample was selected using
a two-step probabilistic sampling method which gave a
weighted representative sample of the population aged
16-84 at municipal level. For this study, individuals aged
26—84 years were included based on the rationale that
those below 26 might still be in education and not set-
tled on the job market. The initial sample consisted of
27,771, 36,627 and 26,646 individuals in 2006, 2010 and
2014, respectively. After excluding participant below age
26, the analytical sample size for the respective years was
23,448, 33,327 and 22,637 individuals. In this study we
only work with coded data (pseudo-ID) where personal
information cannot be directly or indirectly tied to a
specific individual.

Operationalisation of variables

Based on the idea that socioeconomic inequalities could
vary across different aspects of health as indicated by pre-
vious research, twelve self-reported outcomes grouped
into four dimensions were identified: general health (self-
rated health, self-rated dental health, overweight), physical
health (hypertension, diabetes, long-term illness), mental
health (stress, depression, psychological distress) and life-
style behaviours (smoking, risky alcohol consumption,
physical inactivity).

General health

Self-rated health (SRH) was operationalised as good or
very good (= 0) and fair, poor, or very poor (= 1) general
state of health. Self-rated dental health (SRDH) was
ranked as good or very good (= 0) and neither good nor
poor, quite poor, or very poor (= 1) dental health. Self-
reported overweight was measured according to body
mass index (BMI) as the ratio of weight to height with a
BMI < 25 (= 0) and BMI > 25 (= 1).

Physical health
Hypertension and diabetes were operationalised as no
hypertension or diabetes (= 0) and yes but with no
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discomfort, yes with minor discomfort, and yes with se-
vere discomfort (= 1). Long-term illness was operationa-
lised as no long-term illness (= 0) and long-term illness
(= 1). All these variables were also self-reported.

Mental health

Stress was operationalised as experiencing none at all (=
0) and experiencing stress to some extent, quite a lot,
and very much (= 1). Depression was ranked as not at all
(= 0) and no more than usual, rather more than usual, and
much more than usual (= 1). Psychological distress was
measured using the GHQ-12 [18, 19], which is an instru-
ment developed for non-psychotic mental illness where
the participant answers if they have experienced symp-
toms and behaviours such as: being able to concentrate,
enjoying day-to-day activities, feeling depressed, being un-
happy, and being capable of making decisions. Each item
assesses the severity of the symptoms on a four-point scale
as ‘less than usual’, ‘no more than usual’, rather more than
usual’, or ‘much more than usual’. The items were recoded
into more or less severity and then summed up into an
index with a range of 0—12 and dichotomised, with a cut-
off point of higher than two indicating distress.

Lifestyle habits

Smoking was operationalised as current daily smoker (=
1) or not (= 0). The variable risky alcohol consumption
(referred to as alcohol use) was operationalised, according
to the National Institute of Public Health [17], as consum-
ing daily or almost every day, a few times a week, once a
week, and 2-3 times a month (= 1), and once a month,
once or a few times every 6 months, and less often or
never (= 0). Physical inactivity (referred to as inactivity)
was rated as sedentary leisure time (= 1) and moderate ex-
ercise in leisure time, moderate, regular exercise in leisure
time, and regular exercise and training (= 0).

Socioeconomic indicators

To assess socioeconomic inequalities in the above twelve
health outcomes, we used the indicators of income and
education. These were chosen to capture different di-
mensions or aspects of socioeconomic position, such as
availability to materialistic resources and knowledge how
to use resources [12] and because the Health on Equal
Terms survey includes information on income and edu-
cation from the Swedish registers, which is more reliable
as compared e.g. to occupation, that is self-reported.

The education variable was classified according to the
Statistics Sweden system as: ‘Compulsory education’ (=
5), ‘Secondary education up to 2 years’ (= 4), ‘Secondary
education 3 years’ (= 3), ‘Post-secondary education less
than 3 years’ (= 2), and ‘Post-secondary education 3
years or more’ (= 1). Compulsory school in Sweden cor-
responds to 9 years of primary and lower secondary
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school, secondary education to two or three additional
years of voluntary school where students chose a field of
study and post-secondary education to university and
other forms of post-secondary education.

The income variable was based on annual disposable
income for the individual, consisting of all taxable in-
come, total earnings, income from business activities,
property income, capital gains, pension, and debt. In-
come was divided into quintiles ranging from the richest
20% (= 1) to the poorest 20% (= 5). The information was
retrieved from the tax registry using each individual’s
Swedish Personal Identification Number.

Data analysis

To provide a nuanced picture of the patterns and trends of
socioeconomic inequalities in health, the data analysis con-
sisted of three steps. Firstly, descriptive characteristics of the
sample, indicators and the outcomes was estimated. Mean
value for age and income, proportion of education level in
the sample and proportion of poor outcome in the health
variables was calculated. Secondly, to assess socioeconomic
inequalities in the above health outcomes, the Slope Index of
Inequality (SII) [20, 21] was estimated. SII is a regression-
based summary measure recommended when making com-
parisons over time or across populations as it takes the whole
socioeconomic distribution into account, rather than only
comparing the two most extreme groups [22, 23]. To calcu-
late SII, income and education were ranked from the highest
to the lowest group. The population of each socioeconomic
group covered a range in the cumulative distribution of the
population and was given a ridit score which corresponded
to the average cumulative frequency of the group [20, 21].
For example, in year 2006, women with post-secondary edu-
cation 3 years or more contained 0.3% of the population, the
range of individuals in this category is from 0.00 to 0.003,
giving a mean of 0.0015, which is the value assigned to this
category. The next education level, post-secondary education
less than 3 years, consists of 27.14% of the population and is
given the corresponding value of 0.1372 (0.0015 + [0.2714/
2]) and so on [22, 24]. SII coefficients were obtained by gen-
eralized linear models, using binomial family and identity
link functions, with the outcome regressed on the ridit
scores, separately by each indicator and controlling for age
[25]. The value of the [ coefficient corresponds to the point
estimate of SII, which can be interpreted as the estimated ab-
solute prevalence difference of the outcome between the
lowest and the highest socioeconomic group, taking into ac-
count the size and prevalence of all intermediate groups.
Thirdly, for each outcome and socioeconomic indicator, time
trends were estimated by adding a two-way interaction term
ridit score x survey year (ie 2006, 2010, 2014). STATA 13
software was used for the analysis. Patterns of socioeconomic
inequalities in health can vary with age and between men
and women, and it has been suggested that sex should be
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considered in the analysis [26, 27] thus all analyses were ad-
justed for age and stratified by sex.

An analysis was also carried out to assess how much
the missingness varied between the outcomes. Missing
data among the outcomes was relatively consistent, vary-
ing between 0.5 and 3.6%, except for three variables; dia-
betes, hypertension and alcohol use. Alcohol use was the
variable with the most missing data; 17.1% in 2006,
19.2% in 2010 and 17.3% in 2014. The missingness of
diabetes for the corresponding years was 7.9, 11.9 and
3.5% and for hypertension 4.3, 5.8 and 3%. Missing data
was also consistent between the surveys, with an average
of 4.1% in 2006, 4.5% in 2010 and 4.4% in 2014.

Results

Table 1 shows the sociodemographic characteristics,
such as age, socioeconomic position and prevalence of
health outcomes, of the study populations by year and
sex. The sample consisted of slightly more women than
men, the mean age between the sexes was similar with
men being slightly older than women. The results sec-
tion below presents the prevalence of the health out-
comes and the main findings organized by the four
dimensions of outcomes (general health, physical health,
mental health, and lifestyle habits). Unless otherwise
stated, all income and educational inequalities in out-
comes were to the disadvantage of the poorer or lower-
educated group and all results are adjusted for age.

General health
The results for the general health dimension are pre-
sented below as well as in Fig. 1 and Table 2.

Self-reported health (SRH)

The prevalence of fair, poor, and very poor SRH decreased
between each survey for both men and women. Both sexes
experienced income inequalities in SRH of a similar mag-
nitude. The income inequalities in women, but not in
men, increased significantly over time. Education inequal-
ities appeared larger among women compared with men
in SRH. While men did not experience a significant
change over time, a significant decrease was observed
among women. In both sexes, income inequalities in SRH
appeared larger compared with education inequalities.

Self-reported dental health (SRDH)

The prevalence of poor SRDH decreased overall for both
men and women, but men experienced a slight increase in
2014. Income inequalities in SRDH appeared larger in men
compared with women, but none experienced significant
changes over time. Regarding education inequalities, the mag-
nitude appeared similar among both sexes, with women ex-
periencing a significant decrease over time in SRDH. Income
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inequalities appeared larger compared with education in-
equalities in men, whereas these were similar among women.

Overweight

The prevalence of overweight increased between each sur-
vey for both sexes. Men and women experienced a similar
magnitude in income inequalities but in opposite direc-
tions: among men this favoured the low-income group.
Women, but not men, experienced a significant increase
in income inequalities over time in overweight. Education
inequalities showed up as larger among women compared
with men, with no significant changes over time for either
sex. Both sexes appeared to experience larger education
inequalities compared with income inequalities.

Physical health
The results for the physical health dimension are pre-
sented below as well as in Fig. 2 and Table 3.

Hypertension

The prevalence of hypertension increased between each
survey for both men and women. Women appeared to
experience larger income inequalities compared with
men. Significant changes over time were observed
among women but not among men in income inequal-
ities in hypertension. Similarly, education inequalities
appeared larger among women than men, with a signifi-
cant increase over time only among women. In both
sexes, income and education inequalities were similar.

Diabetes

The prevalence of diabetes increased for men, with a peak
in 2010, and remained fairly stable for women. The magni-
tude of income inequalities appeared similar between the
sexes with neither experiencing significant changes over
time. A similar pattern was observed in terms of educa-
tional inequalities in diabetes. Both sexes further appeared
to experience similar inequalities in income and education.

Long-term illness

The prevalence of long-term illness decreased among
women but remained fairly stable for men. The magnitude
of income inequalities turned out to be similar in both sexes.
However, while income inequalities significantly decreased
for men over time, they increased for women. Education in-
equalities appeared larger among women compared with
men, with both sexes experiencing a significant decrease over
time. Income inequalities appeared larger than education in-
equalities in both sexes in long-term illness.

Mental health
The results for the mental health dimension are pre-
sented below as well as in Fig. 3 and Table 4.
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Table 1 Descriptive statistics for selected characteristics of participants of the Health on Equal Term survey according to sex: 2006,
2010 and 2014. Mean (standard deviation) for age and income, and N (proportions, %) for the remaining variables

Measures

Estimate

2006 (n=23,448)

2010 (n=33,327)

2014 (n=22,637)

Men

Women

Men

Women

Men

Women

Control variables
Age
Sex
Socioeconomic variables
Income
Education
Compulsory education
2 years secondary education
3years secondary education
Post-secondary education < 3 years
Post-secondary education > 3 years
Health indicators
General health
Poor self-rated health
Poor self-rated dental health
Overweight
Physical health
Hypertension
Diabetes
Long-term illness
Mental health
Stress
Depression
Psychological distress
Lifestyle habits
Smoking
Risky alcohol consumption

Physical inactivity

54.81 (16.05)
10,983 (46.84)

174,956 (79,704)

2265 (23.37)
5159 (53.23)
555 (5.73)
1650 (17.0)
62 (0.64)

4038 (37.32)
3583 (33.17)
6862 (63.39)

2751 (26.24)
860 (8.49)
4882 (45.2)

4561 (41.73)
4528 (41.56)
1250 (11.38)

1215 (11.17)
1091 (11.36)
1533 (14.19)

54.59 (1641)
12,465 (53.16)

144,334 (207,002)

1959 (17.94)
5567 (50.97)
399 (3.65)
2964 (27.14)
33 (0.30)

5254 (34.96)
4492 (2942)
9910 (65.16)

4713 (32.57)
1432 (10.56)
6650 (43.72)

5734 (37.6)
6230 (40.88)
1956 (12.78)

1466 (9.73)
1444 (10.96)
2078 (13.7)

5742 (15.72)
15,442 (46.33)

218,792 (167,395)

3525 (22.97)
7696 (50.02)
823 (5.35)
3132 (20.35)
211 (1.37)

3575 (34.25)
3061 (29.88)
6783 (65.89)

3547 (34.6)
1064 (1041)
4617 (44.28)

3723 (36.12)
4157 (40.69)
1145 (10.83)

904 (8.64)
938 (10.28)
1401 (13.73)

56.12 (16.20)
17,885 (53.67)

178,795 (420,767)

3220 (18.06)
8230 (46.15)
616 (3.45)
5647 (31.67)
120 (0.67)

4897 (40.01)
3263 (26.63)
6004 (49.64)

3175 (26.58)
705 (6.15)
5522 (45.36)

6226 (50.19)
5933 (47.96)
1968 (15.79)

1799 (14.61)
287 (2.92)
1684 (13.8)

57.68 (15.62)
10,568 (46.68)

241,612 (152,955)

2194 (20.96)
5545 (52.98)
591 (5.65)
2063 (19.71)
73 (0.70)

6258 (36.27)
4060 (23.02)
9027 (52.08)

5208 (30.8)
1131 (7.15)
7589 (43.32)

8033 (45.46)
8077 (45.76)
3069 (17.35)

1962 (11.23)
439 (3.19)
2460 (14.04)

56.24 (16.13)
12,069 (53.32)

191,920 (96,466)

1805 (15.04)
5903 (49.17)
431 (3.59)
3816 (31.79)
50 (042)

4193 (35.31)
2571 (22.11)
6087 (52.41)

3670 (31.33)
754 (6.48)
5079 (42.84)

5290 (45.24)
5349 (46.13)
1796 (14.66)

1146 (9.6)
236 (2.47)
1591 (13.71)

General Health Men

General Health Women

2006

2007

—&— SRH Inc

eeeellheens SRH Edu

2008

2009 2010 2011
Year
—e— SRDH Inc

...+ SRDH Edu

2012 2013 2014

—4&— Overweight Inc

- Overweight Edu

2006 2007

—=&— SRH Inc

©ooe e SRH Edu

2008

2009 2010

Year

2011

—e— SRDH Inc

«+++@- SRDH Edu

2012

2013 2014

—a— Overweight Inc

i+ Overweight Edu

Fig. 1 General Health. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and education:

2006, 2010 and 2014
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Table 2 General Health. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and
education: 2006, 2010 and 2014

Outcome

Men

Women

2006

2010

2014

2006

2010

2014

SRH

Income SII (Cl)

27.55 (24.35, 30.75)

29.66 (27.01,32.3)

3091 (27.58, 34.24)

2367 (2051, 26.82)

29.33 (26.81, 31.86)

31.53 (2842, 3464)

P trend income 047 <001
Education SII (Cl) 1837 (14.69, 22.06) 2144 (1857, 24.31) 16.32 (12.85, 19.8) 2646 (22.98, 29.95) 24.74 (2199, 27.5) 21.74 (1841, 25.08)
P trend education 0.64 0.02

SRDH

Income SII (Cl) 23.14 (19.92, 26.36) 21.17 (18.56, 21.78) 21.6 (18.24, 24.96) 13.26 (1035, 16.17) 1503 (12.78, 17.29)  15.88 (13.04, 18.71)
P trend income 0.10 0.71

Education Sl (Cl) 12.89 (9.16, 16.62) 16.81 (13.98, 19.64) 12.58 (9.07, 16.08) 15.97 (1275, 19.18) 137 (11.22,16.17) 10.38 (74, 3.37)
P trend education 042 <001

Overweight

Income Sl (Cl) —1043 (-13.77,-708)  —5.08 (-7.86, =2.31) —7.26 (=10.77, =3.75) 147 (-1.86,4.79) 5.1 (2.35,7.85) 7.14 (3.64, 10.64)
P trend income 0.07 0.05

Education SII (Cl) 9.94 (6.16, 13.73) 1346 (1051, 1641) 13.16 (9.58, 16.74) 1744 (1374, 21.14) 14.6 (11.66, 17.54) 15.54 (11.96, 19.13)
P trend education 044 0.10

'All estimates are age-adjusted

Stress

The prevalence of stress decreased between each survey
for both men and women. Income inequalities in men ap-
peared larger compared with women, with the latter only
having statistically significant results in 2010. Income in-
equalities did not significantly change over time in either
of the sexes in stress. By contrast, the education inequal-
ities favoured the less educated, with similar inequalities
in both sexes. However, inequalities were only statistically
significant among women in 2014 and among men in
2006 and 2014. While men did not experience statistically
significant changes over time, educational inequalities in-
creased among women in stress. Men appeared to

experience larger inequalities in income compared with
education, while these appeared similar among women.

Depression

The prevalence of depression appeared fairly stable over
the years in both sexes. Men appeared to experience larger
income inequalities in depression compared with women
but no significant changes over time for either sex was
found. In contrast, the magnitude of education inequalities
appeared greater among women compared with men, with
men only experiencing statistically significant results in
2010. Education inequalities did not statistically change

Physical Health Men

0 R
2006 2007 2008 2009 2010 2011 2012 2013 014

—a— Hypertension Inc  —e— Diabetes Inc

—aA— Long-term lliness Inc -+ Hypertension Edu

-..-@-- Diabetes Edu - Long-term lliness Edu

2006, 2010 and 2014

Fig. 2 Physical Health. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and education:

Physical Health Women

2006 2007 2008 2009 2010 2011 2012 2013 2014
Year
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Table 3 Physical Health. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and

education: 2006, 2010 and 2014

Outcome Men

Women

2006 2010

2014

2006 2010 2014

Hypertension

Income SlI (Cl) 2324 (20.31,26.17)  23.15 (2044, 25.86)
P trend income 0.16
Education SII (Cl) 2243 (1946, 254)  27.5(24.77,30.24)
P trend education 0.78

Diabetes

11.64 (9.83, 13.44)

Income SII (Cl) 6.73 (522, 8.24)

2261 (19.12, 26.09)

24.00 (206, 27.41)

1247 (10.3, 14.64)

29.12 (2642, 31.81)  32.89 (3047, 35.31)
<001
37.56 (35.1,40.03)

<001

31.16 (28.13, 34.19)

25.14 (2238, 27.9) 34.71 (31.69, 37.73)

11.07 (966, 1249) 1181 (105,13.12)  10.02 (8.68, 11.36)

P trend income 0.22 0.24
Education SII (Cl) 9.77 (798,11.56) 1226 (1051, 1402)  9.83 (7.72, 11.95) 793 (653, 9.34) 11.10 (9.66, 12.54) 9.51 (7.93, 11.09)
P trend education 0.99 049

Long-term illness

Income SlI (Cl) 18.53 (15.15,21.91) 1849 (15.66, 21.33)
P trend income 0.03
Education SII (Cl) 7.86 (3.97, 11.74) 543 (238, 847)

P trend education <001

1542 (11.82, 19.01)

00.23 (=349, 3.95)

11.78 (852, 15.05)  16.72 (14.04, 1941)
0.01
6.76 (3.86, 9.65)

<001

2036 (16.99, 23.72)

12.00 (8.32, 15.66) 6.36 (2.84, 9.88)

'All estimates are age-adjusted

over time in depression. Both sexes appeared to experience
larger inequalities in income compared with education.

Psychological distress

Similar to depression, the prevalence of psychological distress
remained relatively stable. Men appeared to experience larger
income inequalities compared with women, with a statistical
increase over time; this was not the case for women. Educa-
tion inequalities were statistically significant for men in 2006
in favour of the lower educated and in 2010 for women in
favour of the higher educated. Thus, men and women experi-
enced similar magnitudes of inequalities in psychological dis-
tress but in opposite directions. The trend for women

significantly increased over time. Both in men and women,
income inequalities appeared larger compared with educa-
tional ones.

Lifestyle habits
The results for the lifestyle habits dimension are pre-
sented below as well as in Fig. 4 and Table 5.

Smoking

The prevalence of smoking decreased between each sur-
vey for both sexes. Men appeared to experience larger
income inequalities compared with women. Among
women, the income inequality in 2006 favoured the low-

Mental Health Men
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Fig. 3 Mental Health. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and education: 2006,
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Table 4 Mental Health. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and

education: 2006, 2010 and 2014

Men Women
2006 2010 2014 2006 2010 2014
Stress
Income SlI (Cl) 8.19 (4.85, 11.53) 867 (5.96, 11.38) 9.11 (5,67, 12.56) 0.75 (=249, 3.99) 551 (2.87,8.16) 1.51 (-1.89, 4.9)
P trend income 042 053
Education SI (C))  =5.14 (=901, = 1.27) —1.79 (-4.74,1.16) 598 (-9.52, —244) —161(-531,209) —-19(-476,096) —6.69 (-10.18,—-3.2)
P trend education 0.18 <001
Depression

Income SII (Cl) 1658 (13.2, 19.96)  16.99 (14.15, 19.84)

22.74 (19.13, 26.35)

11.07 (779, 1435)  15.02 (12.31,17.73) ~ 13.09 (96, 16.57)

P trend income 0.24 0.32
Education SII (Cl) —0.66 (-5.57, 3.26) 467 (1,59, 7.75) 1.94 (—1.83,5.71) 849 (4.76, 12.23) 846 (551, 114) 491 (1.27,854)
P trend education 047 0.37

Psychological distress

Income SII (Cl) 849 (647, 10.5) 9.74 (793, 11.55) 12,69 (1067, 14.7) 5.53(3.22,7.84) 8.67 (6.67, 10.65) 577 (341,8.12)
P trend income 0.01 092

Education SII (CI)  —2.85 (=5.28, —041) 034 (-1.71,24) 031 (-1.94, 2.56) 00.55 (-1.97, 3.08) 2.9 (00.76, 5.03) —1.52 (-3.88,0.84)
P trend education 0.77 0.01

'All estimates are age-adjusted

income group, while the remaining inequalities favoured
the high-income group. The income inequalities signifi-
cantly in smoking increased over time for women but
not for men. In contrast, women appeared to demon-
strate larger educational inequalities compared with
men. Women, but not men, experienced a significant de-
crease in inequalities over time. Women experienced lar-
ger educational inequalities compared with income,
while the magnitude remained similar among men.

Alcohol
The prevalence of risky alcohol consumption was stable
over the years. Due to the low prevalence of risky

alcohol consumption, all inequalities appeared small. In-
come inequalities were only significant for men in 2014,
while no income inequalities were significant for women.
In both sexes, the inequalities in risky alcohol consump-
tion did not change significantly over time. Education
inequalities for men favoured the highly educated in
2006, but changed direction and favoured the lower edu-
cated in 2010. Similarly, for women the significant esti-
mate in 2010 favoured the lower educated. Men
appeared to experience larger education inequalities
compared with women. Neither men’s nor women’s edu-
cation inequalities changed significantly over time in
risky alcohol consumption. Education inequalities

Lifestyle Men
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Table 5 Lifestyle Habits. Slope index of inequality for participants in the Health on Equal Term survey according to sex, income and

education: 2006, 2010 and 2014

Outcome Men Women
2006 2010 2014 2006 2010 2014
Smoking
Income SlI (Cl) 7.9 (5.82,9.97) 771 (6,04, 9.37) 9.83(7.88,11.77) —323(-5.62,-0.83) 2.12 (036, 3.88) 261 (0.58, 4.64)
P trend income 0.14 <001
Education SII (Cl) 11.7 (9.28, 14.12) 1169 (9.94, 1343) 1071 (8.75,12.68)  20.9 (18.36, 23.43) 1400 (12.21,15.78) 129 (1095, 14.84)
P trend education 025 <001
Alcohol Use
Income SlI (Cl) —009 (-243,2.24)  -264 (-4.59,0.7) 308 (093,523) —073(-196,049) —-0.15(-1.29,099) —0.87 (-2.05,031)
P trend income 048 034
Education SII (C) 224 (1.16,431)  —384 (-6.06, —1.61) 0081 (-1.39,301) —097 (-24,047) —1.13(-233,-006) -0.25 (=101, 1.51)
P trend education 0.92 0.07
Physical Inactivity
Income SII (Cl) 9.36 (7.00, 11.72) 1097 (9.03,1291) 1236 (9.84,1489) 1067 (847, 1287) 13.55 (11.72,15.37) 12.06 (9.84, 14.28)
P trend income 0.04 043
Education SII (Cl) 10.89 (8.32, 13.46) 1248 (104, 14.57) 7.83 (5.21, 1045) 10.3 (7.98, 12.62) 13.97 (11.98, 15.96) 10.72 (8.28, 13.16)
P trend education 047 0.21

'All estimates are age-adjusted

appeared larger compared with income in men, while
women only experienced statistically significant results
in education.

Physical inactivity

The prevalence of a sedentary lifestyle remained stable over
the years for both sexes. Magnitudes of income inequalities
appeared similar for both sexes, significantly increasing among
men over time. Likewise, the magnitude of education inequal-
ities in sedentary lifestyle appeared similar, but no significant
changes over time by either sex were observed. In both sexes,
income and education magnitudes appeared to be similar.

Discussion

Using an ‘outcome-wide’ approach, the results painted a
complex picture of both increasing and decreasing health
inequalities over time and with specific patterns being con-
tingent on health outcome, socioeconomic indicator and
sex. Specifically, income inequalities increased for psycho-
logical distress and physical inactivity in men as well as for
poor SRH, overweight, hypertension, long-term illness, and
smoking among women. No educational inequalities in-
creased among men, but these increased for hypertension,
long-term illness, and stress (the latter favouring the lower
educated) in women. The only instance of decreasing in-
come inequalities was seen for long-term illness in men,
while education inequalities decreased for long-term illness
in men and poor SRH, poor SRDH, and smoking in
women. The remainder of the trends did not significantly
change. Due to the large scope of the study and the

complexity of the results, we have chosen to highlight some
interesting aspects of the findings below. We discuss them
primarily in relation to previous Swedish research and pro-
vide examples for illustration

Differences in health inequalities by income and
education

When observing numerical differences by income and
education within each sex, the magnitude of health in-
equalities was larger for income compared with educa-
tion in both men and women. Such variations, which
suggest that the results depend on the choice of socio-
economic indicator, have been documented previously
in the Swedish literature. Specifically, studies have fo-
cused on outcomes such as, for example, poor SRH [28]
psychological resources [29], and chronic obstructive
pulmonary disease [30], with the authors highlighting
the importance of the socioeconomic indicator used.
The variation dependent on the choice of socioeconomic
indicator is an important finding because official
Swedish reports tend to monitor inequalities mostly by
education [13, 31]. This means that fluctuations result-
ing from income are consequently overlooked. The Pub-
lic Health Agency of Sweden, for example, has until now
reported only on educational inequalities in psycho-
logical distress, thus not capturing variations in the out-
come between income groups [32]. However, the latest
report accentuates that health inequalities are different
depending on the indicator used [32].



Degerlund Maldi et al. International Journal for Equity in Health

Variations in socioeconomic health inequalities between
women and men

When looking at the findings from a sex perspective, the
results indicate that education and income inequalities
among men appear mainly stagnant, whereas inequalities
among women tend to fluctuate. Furthermore, the results
suggest that men experience a higher frequency of poor
health, but the inequalities appear similar because there
were no apparent numerical sex differences in the overall
magnitude. This suggests that while men might experi-
ence worse health overall compared with women, the
levels of absolute socioeconomic inequality appear similar
between sexes. Similar to our findings, other Swedish re-
search has documented differences in socioeconomic in-
equalities in BMI [33-35], cardiovascular morbidity [36],
and poor SRH [37] between women and men.

Disparate developments of socioeconomic health
inequalities

Building on variations depending on the socioeconomic
indicator used, the results from this study indicate that
some health inequalities move in different directions,
thereby further stressing the importance of choice of
measure. For example, inequalities in poor SRH and
smoking increased by income, but decreased by education.
This is in contrast with a study [38] which reports that
educational inequalities in poor SRH increased among
women in Sweden. Furthermore, a noteworthy finding
from the current study is the change of direction in smok-
ing, where inequalities favoured the low-income group in
2006 (SII=-3.23) and the high-income group in 2010
(SII =2.61). This occurred because the richest quintile re-
duced their smoking and the poorest increased theirs.
This finding stands in contrast with two Swedish studies
reporting that inequalities in smoking appear to be in-
creasing between education groups [39, 40].

Reverse socioeconomic inequalities in health

The results from the current study suggest that some
health outcomes are more prevalent among the highly ed-
ucated or wealthy, which is counterintuitive to the com-
mon hypothesis that health status is more or less
universally better among the richer and more educated
[2]. In our study, two health outcomes followed such a
pattern. The first was stress conditioned on education, for
men and women, and the other was overweight condi-
tioned on income among men. This finding is partly in
line with a previous study which reported that BMI in-
creased more in the higher rather than the lower socio-
economic groups in Sweden [33]. However, it contrasts
with another Swedish study which concluded that obesity
inequality was pro-rich among women and not statistically
significant among men [41]. Nonetheless, reverse socio-
economic inequalities in Sweden, favouring the lower
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socioeconomic group, have also been found in ischemic
stroke [42], brain tumour [43], food- and water-born in-
fections [44], and snus use among female smokers [40].

Socioeconomic inequalities across the different health
dimensions

The results from this study further demonstrate interest-
ing differences in socioeconomic inequalities between the
four health dimensions: general health, physical health,
mental health, and lifestyle habits. Overall, when looking
across the sexes and the two socioeconomic indicators in-
come and education, the general health dimension yielded
the largest numerical inequality and mental health the
lowest. Splitting the dimensions by income and education,
the physical health income dimension resulted in the lar-
gest numerical inequality and mental health education di-
mension the lowest. When viewing men and women
separately, men experienced the largest numerical in-
equality in general health and women in physical health.
Both sexes experienced the smallest numerical inequality
in mental health. Considering that few studies to date have
utilised an outcome-wide approach, we have been unable
to assess the extent to which these findings correspond to
or contrast with previous research.

Methodological considerations

The methodological strengths of this study include a
large, age-diverse, population-based, random sample and
the combination of survey data with linked socioeco-
nomic information from high-quality total population
Swedish registers. The use of an outcome-wide ap-
proach, which prevents us from finding isolated results
for specific health outcomes [16] as well as the focus on
absolute inequalities, which may be of greater public
health relevance than the more commonly reported rela-
tive inequalities [45], are also strengths of this research.
Despite this, the current study has some inherent
limitations.

The data is cross-sectional with a participation rate
around 50%, which may limit the generalizability of, and
means that selection bias might have affected, the re-
sults. However, unfortunately the magnitude and direc-
tion of this bias could not be assessed due to the lack of
available sociodemographic information on the popula-
tion under study. However, underrepresentation with re-
gard to education or income, for example, would not
necessarily lead to incorrect estimates since they de-
scribe associations rather than just prevalence. It is
nevertheless likely that more disadvantaged groups such
as those with very low incomes and serious health prob-
lems mental disorders, may be underrepresented. Since
the influence of this bias is ultimately unknown, the re-
sults should be interpreted with caution. Moreover, oc-
cupation was not included as a socioeconomic indicator
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and outcomes were dichotomized which could have re-
sulted in a loss of information. In addition, the presence
of only three observation points across 8 years and our
estimation of linear trends may have been inadequate to
capture patterns of socioeconomic health inequalities in
the data. Due to these limitations, the results should be
interpreted with caution.

Conclusions and recommendations

Several interesting conclusions can be drawn from this
study. Firstly, the findings demonstrate how patterns of
socioeconomic inequalities in health may not be consist-
ent, but instead vary depending on the health outcome
and socioeconomic indicator studied, as well as between
men and women. This disparate finding suggests that gen-
eralised and universal statements about the development
of socioeconomic health inequalities in Sweden may be
too simplistic and potentially misleading. Secondly, des-
pite the complexity of socioeconomic inequalities in
health shown in this study, the overall findings suggest
that disparities exist, remain, and tend to increase. This re-
sult highlights the importance of developing interventions
especially directed towards reducing the inequalities.
Thirdly, the trends of socioeconomic inequalities in health
appeared more stagnant in men while fluctuating in
women, thereby indicating that policy makers need to
apply a gender perspective when prioritising and imple-
menting policies. Fourthly, socioeconomic inequalities in
health by income generally appeared to be of greater mag-
nitude than the corresponding disparities by education.
This stresses the important role of income as potential
generator of health inequalities and the need for policies
targeting the income gap. Lastly, the inequalities varied
between the different dimensions of health with aspects of
general health (men) and physical health (women), espe-
cially with regard to income, showing the largest numer-
ical differences. This finding highlights the importance of
integrating a gender approach into the implementation of
policies targeting the reduction of socioeconomic inequal-
ities in specific gender health outcomes.

Because this approach gives a more nuanced picture of
health inequalities, demonstrating differences conditioned
on socioeconomic indicators and health dimensions, it
can be of relevance to policy-makers by assisting in the
prioritisation of public health recommendations.
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