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PREFACE 

At the age of 35, I had spent my working life alternating between being a 
statistician and a SAS-programmer. Living in Eskilstuna, I had spent many 
hours a week commuting to work in Stockholm or Södertälje. My family 
grew, and to leave home before the children woke up in the morning and 
come home just as they were about to go to bed in the evening was not sat-
isfactory. To my delight, a chance to work as a statistician in my hometown 
appeared. I gladly accepted the role as statistician at the Community med-
icine unit at the county council. Only some months later, I was, as a result 
of a reorganization, redeployed to the Centre for clinical research, but still 
with responsibility for community medicine tasks. 

I readily admit that community medicine issuses were totally new to 
me, but I instantly found them interesting. The job included planning, de-
signing and reporting results from the large population survey Life & 

health, which was conducted every fourth year in cooperation with four 
other country councils. Analyzing data from this survey made me aware of 
the considerable inequalities that existed (and still exist) between groups 
in the population, not only in terms of health status, but also regarding liv-
ing conditions and life style. I didn’t like what I saw, and in my head a seed 

was sowed one day to examine this phenomenom in more detail. 
After a couple of years, a professor at the Mälardalen University con-

tacted me to ask if I could work for him one day a week, giving statistical 
support to one of his PhD-students. My boss, Eva-Maria Annerbäck, was a 
bit reluctant, but realized that the commitment would considerably develop 
my skills, so she eventually agreed to let me out on lease one day a week. 
The commitment was inspiring, and it gave me a chance to learn more 
about structural equation modeling (SEM). My boss noticed that I liked the 
commitment, and she probably feared to lose me, so one day she entered 
my office and suggested that she would help me getting started with my 
own research. This meant that I finally would get an opportunity to spend 
time trying to understand more of the mechanisms behind the socioeco-
nomic inequalities in health. I was not hard to persuade.  

Sörmland country council provides generous conditions for employees 
interested in research. I applied for, and received, fundings to plan for a 
research project. The ball was now rolling. Contacts were established with 
Margareta Kristenson, professor at Linköping University, who accepted to 
become my main supervisor. She suggested her colleague Peter Garvin as a 
co-supervisor. As my intention was to use data from the Life & health study 
in my research, we thought it would be a good idea to also find a co-super-
visor familiar with that survey. Therefore, at the next regional meeting, I 



 

 

took the opportunity to ask my colleague from Västmanland county coun-
cil, Anu Molarius, if she knew of someone who could be interested in be-
coming my co-supervisor. “You mean someone other than me?”, she re-

plied, and the case was closed. In 2012 I was admitted as a PhD student at 
Linköping University, with grants from Sörmland county council to use 
50% of my working time for research.  

The first years went well, I passed my courses, I attended some inter-
national conferences and my first paper was accepted in Scandinavian 

journal of public health. In January of 2015, I had my mid-way review, with 
mainly positive judgements. However, the situation changed in 2016, when 
I started a new job, at the Swedish national council for crime prevention 
(Brå). The new job situation meant that my grants were gone, so the rest of 
my PhD studies were to be done in my leisure time. Shortly thereafter, I 
received a refusal from a journal to accept one of my manuscripts, with very 
critical comments from the reviewers. They claimed that my data were in-
appropriate, that my theoretical basis was inappropriate and that my sta-
tistical approach was inappropriate. The worst of all was that I realized that 
they were largely right. This study was the corner stone of my entire thesis, 
so I was devastated. I told my supervisors that this was the end of the road, 
I was going to terminate my PhD studies. However, my supervisors handled 
the situation very patiently, and asked me to ponder the decision carefully. 
I finally agreed to take a one-year hiatus before I made my final decision.  

This final decision appeared to be futher delayed. Several years of un-
certainty passed, until manna from heaven, in terms of a pandemic, fell 
down on me. The distance working mode gave me several extra hours every 
day to work on my thesis, at the same time as my motivation had returned 
and my understanding of the research question had matured. In addition, 
the bemocked manuscript had, after years of extensive modifications and 
revisions, turned into a paper of high scientific quality, and after having 
received both positive verdicts and valuable comments from the reviewers, 
the journal Public health gave green light for publication.  

So, here we are, with a finalized thesis. It wasn’t the end of the road in 

2016, and it is still not the end of the road. This is only the beginning of the 
commitment to combat socioeconomic inequalities in health. 

 

Som älven om våren tiden forsar fram 

Små, stora ögonblick blandas med varann 

Sällan, mycket sällan blir livet som ni tänkt 

Och aldrig kan du ana när din sorg mot lyckan vänts 

- Per Persson - 
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ABSTRACT 

Socioeconomic inequalities in health are well-documented in most coun-
tries. Health differences have been shown to follow a gradient, where 
health status in average is somewhat poorer for every lower level in the so-
cial hierarchy. Notably, the welfare state Sweden is no exception. Consid-
erable socioeconomic inequalities in health are found, and the magnitude 
of e.g. educational inequalities in health has even increased over recent 
decades.    

Important contributors, or “health determinants” of observed health 

inequalities, include material/structural factors, behavioral factors and 
psychosocial factors. The inequalities arise from uneven distributions of 
these health determinants accumulated over the life course. Whereas ear-
lier research has focused on independent effects of different determinants, 
recent research has showed that health determinants interact in complex 
ways when contributing to health inequalities. However, the relative im-
portance of the independent contributions of specific types of health deter-
minants and of the shared contributions have not been assessed.  

The overall aim of this thesis was to examine possible explanations of 
inequalities in self-reported health among groups with different educa-
tional levels in a Swedish population, in particular how material/structural 
factors and psychosocial resources contribute to these inequalities. 

This thesis is based on four population-based studies. Studies I and IV 
used data from the Life & health study, based on cross-sectional survey 
questionnaires, conducted in 2000, 2004 and 2008 in five counties in the 
central part of Sweden. Around 35,000 respondents were included each 
year with response rates varying from 60% to 67%. Studies II and III used 
data from a sub-sample of the Swedish national public health survey 
(HLV) from 2012, another cross-sectional survey questionnaire. The sub-
sample was carried out in four counties in the central part of Sweden. The 
total number of respondents in the sub-sample was 26,706, with a response 
rate of 53%. Outcome variables were, in studies I, II and IV, self-rated 
health (SRH) and, in study III, psychological distress. The magnitudes of 
health inequalities were examined using rate ratios and rate differences. 
The associations between health determinants and health outcomes were 
examined using logistic regression, and the analysis of independent versus 
shared contributions of health determinants to health inequalities was con-
ducted using structural equation modeling (SEM). 
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Study I showed that relative educational inequalities in SRH were two-
fold among men, unchanged from 2000 to 2008, while the inequalities in-
itially were smaller among women but increased over time, from 1.7 to 2.1. 
This increase was mainly due to growing inequalities in the age group 25–

34 years. The distributions of all observed health determinants were more 
unfavorable in low education groups; most prominent for lack of a financial 
buffer, smoking and low optimism. These educational differences were, for 
most health determinants, unchanged over time. Study II examined the as-
sociation of adult SRH with adverse material conditions (economic stress 
in the family) in childhood as well as adverse psychosocial conditions (con-
descending treatment) in childhood. Both economic stress and conde-
scending treatment in childhood were strongly associated with poorer 
adult SRH. These associations were attenuated, but still statistically signif-
icant after adjustment for economic stress and condescending treatment in 
adulthood and other risk factors. Study III showed, after adjustment for 
age, economic difficulties, employment status and social support, a moder-
ate association between educational level and psychological distress, where 
low and medium educational levels were related to a lower risk of psycho-
logical distress. However, current economic difficulties showed a strong, 
and positive, association with psychological distress. Study IV showed that 
the shared pathways, including both material/structural factors (e.g. finan-
cial buffer and unemployment) and psychosocial resources (e.g. optimism 
and social participation), explained about 40% of educational inequalities 
in SRH for both men and women aged 25–75 years. The pathways includ-
ing only the independent effects of psychosocial resources (14% in men and 
20% in women) or material/structural factors (9% and 18%, respectively) 
explained substantial but smaller proportions of the inequalities. 

In conclusion, in an adult population in the central part of Sweden, 
prevalence of poor SRH was, among men, twice as high in the low educa-
tion group compared to the high education group during the first decade of 
the new millennium. Among women, educational inequalities were initially 
smaller, but increased over time to the same level as among men. However, 
when using self-reported psychological distress as health outcome, no cor-
responding educational inequalities were found. Instead, economic diffi-
culties were an important determinant of psychological distress. SRH in 
adulthood was significantly associated with economic stress and conde-
scending treatment during childhood, also when the same conditions in 
adulthood were taken into account. Material/structural factors and psy-
chosocial resources explained more than half of the educational inequali-
ties in SRH, and the majority of this contribution was in the form of a 
shared effect of material/structural factors and psychosocial resources. A 
shared effect means that a material/structural factor and a psychosocial re-
source are strongly associated, and that the combination of the two has an 
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effect on the educational inequalities in SRH. Therefore, to reduce educa-
tional inequalities in SRH, interventions need to address both mate-
rial/structural conditions and psychosocial resources. This needs to be 
done across educational groups, using a life course perspective, but with 
more intensive interventions in lower education groups. 
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SVENSK SAMMANFATTNING 

Det är väl känt att hälsotillståndet skiljer sig mellan grupper med olika so-
cioekonomisk situation, och detta är dokumenterat i de flesta länder. Dessa 
skillnader följer en gradient, så att hälsotillståndet är gradvis sämre för 
varje lägre nivå i den sociala hierarkin. Noterbart är att även välfärdslandet 
Sverige uppvisar påtagliga skillnader i hälsa mellan grupper med olika so-
cioekonomisk situation, och att dessa skillnader har ökat under de senaste 
decennierna.    

Olika typer av bestämningsfaktorer, såsom materiella/strukturella fak-
torer, levnadsvanor och psykosociala faktorer, har visats förklara befolk-
ningens hälsoutveckling. Ojämlikhet i hälsa uppkommer när fördelningen 
av bestämningsfaktorer skiljer sig mellan olika grupper, vilket ofta sker ge-
nom hela livet. Medan tidigare studier fokuserade på betydelsen av en-
skilda faktorer för ojämlikhet i hälsa, har forskningen på senare tid visat att 
flera av dessa ofta interagerar, och samverkar till att bidra till skillnader i 
hälsa mellan grupper. Det har dock hittills inte varit möjligt att kvantifiera 
hur stor del av ojämlikheten i hälsa som varje typ av bestämningsfaktor 
bidrar till på egen hand och hur stor del som uppstår genom samverkan 
mellan flera olika typer av bestämningsfaktorer.  

Det övergripande syftet med denna avhandling var att undersöka hur 
olika bestämningsfaktorer kan förklara ojämlikhet i självrapporterad hälsa 
mellan grupper med olika utbildningsnivå i en svensk population, särskilt 
hur materiella/strukturella faktorer och psykosociala resurser bidrar. 

Avhandlingen baseras på fyra delstudier. I studie I och IV användes 
data från studierna Liv & hälsa, tvärsnittsundersökningar som genomför-
des i form av postenkäter 2000, 2004 och 2008 i fem län i mellersta Sve-
rige. Det totala antalet svarande per år var ungefär 35,000, med en svars-
frekvens på mellan 60% och 67%. I studie II och III användes data från ett 
förstärkt urval i den nationella folkhälsoenkäten Hälsa på lika villkor från 
2012, även den en tvärsnittsundersökning baserad på en enkät. Det för-
stärkta urvalet gjordes i fyra län i mellersta Sverige, och bestod av 26,706 
svarande, motsvarande en svarsfrekvens på 53%. Som utfallsvariabel an-
vändes i studierna I, II och IV självskattad hälsa (SRH), och i studie III 
psykiskt välbefinnande. Storleken på ojämlikheten i SRH skattades med 
hjälp av ratkvoter och ratskillnader. Sambanden mellan bestämningsfak-
torer och hälsoutfall skattades med hjälp av logistisk regression, och ana-
lysen av i vilken mån bestämningsfaktorernas bidrag till ojämlikhet i SRH 
bestod i oberoende bidrag eller i form av bidrag där flera typer av 
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bestämningsfaktorer samverkade gjordes med hjälp av strukturella ekvat-
ionsmodeller (SEM). 

Resultaten från studie I visade att bland männen var förekomsten av 
dålig SRH dubbelt så stor i gruppen med låg utbildning, jämfört med i 
gruppen med hög utbildning, vilket var oförändrat mellan 2000 och 2008. 
Hos kvinnorna var skillnaderna i SRH mellan grupper med olika utbild-
ningsnivå mindre 2000, men ökade till 2008 (från 1.7 till 2.1). Denna ök-
ning berodde huvudsakligen på växande skillnader i den yngsta ålders-
gruppen (25–34 år). Fördelningen av bestämningsfaktor var genomgående 
till nackdel för gruppen med lägst utbildning, där de mest påtagliga skill-
naderna gällde ekonomisk buffert, rökning och optimism. Dessa skillnader 
var huvudsakligen oförändrade över tid. I studie II undersöktes sambandet 
mellan materiella förhållanden (ekonomisk stress i familjen) respektive 
psykosociala förhållanden (utsatthet för nedlåtande behandling) under 
uppväxten och SRH som vuxen. Både ekonomisk stress och nedlåtande be-
handling under uppväxten hade starkt samband med SRH i vuxen ålder. 
Sambandet försvagades något, men var fortfarande statistiskt signifikant 
efter justering för motsvarande förhållanden som vuxen och för andra risk-
faktorer. Resultaten från studie III visade på ett måttligt samband mellan 
utbildningsnivå och nedsatt psykiskt välbefinnande. Efter att ha tagit hän-
syn till ålder, ekonomiska svårigheter, sysselsättning och socialt stöd, var 
förekomsten av nedsatt psykiskt välbefinnande något större bland dem 
med hög utbildning, jämfört med dem med låg eller medellång utbildning. 
Däremot fanns ett starkt positivt samband mellan ekonomiska svårigheter 
och nedsatt psykiskt välbefinnande. Resultaten från studie IV visade att de 
förklaringskedjor som inkluderade den gemensamma effekten av både ma-
teriella/strukturella faktorer (t.ex. ekonomisk buffert och arbetslöshet) och 
psykosociala resurser (t.ex. optimism och socialt deltagande) förklarade 
ungefär 40% av skillnaderna i SRH mellan olika utbildningsnivåer, både 
bland kvinnor och män i åldern 25–75 år. De oberoende effekterna av psy-
kosociala resurser (14% hos män and 20% hos kvinnor) eller materi-
ella/strukturella faktorer (9% respektive 18%) förklarade en mindre del av 
skillnaderna. 

Sammanfattningsvis visade resultaten från studierna att män med låg 
utbildning hade dubbelt så stor andel med mindre god SRH jämfört med 
högutbildade, och att detta var oförändrat under åren 2000 till 2008. Hos 
kvinorna var skillnadrna inledningsvis mindre men ökade över tid. När 
psykiskt välbefinnande användes som mått på hälsa fanns förhållandevis 
små skillnader mellan utbildningsgrupper, med ett omvänt samband där 
hög utbildning relaterade till något sämre psykiskt välbefinnande. Däremot 
fanns ett starkt samband mellan ekonomisk stress och nedsatt psykiskt väl-
befinnande. SRH i vuxen ålder påverkades av utsatta uppväxtvillkor i form 
av ekonomisk stress och nedlåtande behandling, också efter att hänsyn 
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tagits till motsvarande förhållanden som vuxen. Slutligen framkom att ma-
teriella/strukturella faktorer och psykosociala resurser förklarade mer än 
hälften av ojämlikheten i SRH mellan utbildningsnivåer, och att majorite-
ten av detta bidrag bestod av gemensamma effekter där dessa båda typer 
av bestämningsfaktorer samverkar. För att minska utbildningsrelaterad 
ojämlikhet i SRH krävs därför interventioner både avseende materi-
ella/strukturella förhållanden och psykosociala resurser. Eftersom ojäm-
likheten följer en social gradient behöver insatserna ske universellt, d.v.s. 
omfatta alla men i proportion till behoven. Resultatet illustrerar också be-
tydelsen av ett livsloppsperspektiv i detta arbete. 
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INTRODUCTION 

Background 
Historically, human societies have been characterized by huge inequalities. 
While the majority of people lived short, poor and hard lives, some elites 
were wallowing in extreme wealth. The first phase of the industrial revolu-
tion did not improve the situation. Growing number of rural individuals 
moved to the cities to work in the emerging industries, only to end up in 
even more miserable conditions, defined by poverty, hunger, grime and 
poor working conditions. However, with time, the societies became wealth-
ier and democracy developed. Most industrial countries introduced univer-
sal health care, citizens were provided with modern safe housing, and de-
cent working conditions were guaranteed by legislation.  

During the twentieth century material standards improved substan-
tially in western countries, even in the least privileged groups in the popu-
lation. In parallel, the general health level improved dramatically with less 
morbidity, declining mortality rates and better quality of life. The notion 
was that good health was a universal right in these countries, and that 
health inequalities belonged to the past. This belief was brought to an end 
when the Black report was published in the UK in 1980 [1]. The report elu-
cidated the large social class inequalities in mortality in the British popula-
tion, and that inequalities had even widened over time. It soon also ap-
peared that similar inequalities existed in other European countries [2,3], 
in countries in other parts of the world [4,5] and, with somewhat less mag-
nitude, also in Sweden [6-8].    

In a similar manner, considerable differences in health were seen be-
tween countries with different economic and political systems. The most 
obvious example is the dramatic differences in health and life expectancy 
between poor and rich countries e.g. sub-Saharan countries and Europe 
[9], but also the east/west health divide within Europe, where during the 
late 20th century life expectancy rose in western Europe but stagnated in 
Eastern Europe [10,11]. These differences between and within continents 
are paralleled by differences within countries, and even cities. For instance, 
life expectancy in Glasgow varies by 15–25 years from one district to an-
other [12].  

The welfare paradox 

In the second half of the twentieth century, there were in Sweden, as in the 
other Scandinavian countries, ambitious efforts to develop welfare 
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systems. Social insurance systems were built up, guaranteeing the citizens 
a decent standard of living, also in cases of unemployment, long-standing 
illness or disability. As a result, the Nordic countries reached unprece-
dented health levels accompanied by low inequalities in life expectancy in 
the 1970s and 1980s, and the general health levels of the populations ex-
ceeded those of less egalitarian countries [13-16]. Still, some health ine-
qualities persisted, and from the 1980s health inequalities began to widen 
in Sweden [17]. Upon entering the new millennium, the magnitude of 
health inequalities was at least at the same level as in many of the less egal-
itarian countries in Europe [3,18,19]. Mackenbach discussed this “welfare 

paradox”, claiming that:   

[t]he persistence of socioeconomic inequalities in health, even in 

the highly developed 'welfare states' of Western Europe, is one 

of the great disappointments of public health [20].   

Inequalities in health 
Also today, long after the Black report [1], inequalities in health between 
different socioeconomic groups are still present [21], and inequalities in 
mortality have widened over time in several European countries [2,22-24], 
including Sweden [25,26].     

All this has puzzled researchers for decades. Over time, several possible 
explanations have been suggested to explain the persisting inequalities. 
The most important ones are presented, together with supporting evidence, 
in the section Possible explanations for socioeconomic inequalities in 

health. The literature has also shown that there is no single major reason 
behind the inequalities. Instead, the inequalities arise as a result of a com-
plex interplay between a vast number of factors of various types, starting 
already at an early age [27-29]. The cumulative exposure of opportunities 
as well as adversities affects individuals’ ability to take control of their own 

lives, both in terms of decisive life choices and in small, but not less im-
portant, factors affecting their everyday life [30-33]. This “life course cu-
mulative contribution” to the inequalities in health is more thoroughly de-
scribed in the section Social causation.  

Inequalities or inequities 

It is important to define which differences in health should be regarded as 
inequalities. Health status varies both between and within individuals over 
time depending on disease, age etc. To be considered as inequalities, the 
health differences need to be avoidable, but also systematic, substantial 
and not only temporal [34]. Also, it has been argued that the differences 
need to be due to conditions that are beyond individuals’ own control [35].  
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A further distinction that can be made is whether the inequalities are 
unfair or not, and whether the inequalities should be subject to some kind 
of action to combat them [36]. Those inequalities that, by moral judgement, 
are considered to be consequences of injustice, are usually called inequities 

[37,38]. Even though the terms equity and equality are sometimes used in 
the literature with slightly different meanings, sometimes even claimed to 
be synonymous, equity is usually more policy oriented and based on values 
[37]. In terms of policy actions, equality has been described as equal right 
to resources, whereas equity has been described as resources allocated ac-
cording to needs [39]. In the final report of the Commission on social de-
terminants of health [40], established by WHO, equity in health, both be-
tween and within countries, was presented as the main goal. Equity was 
defined both as an “absence of avoidable or remediable differences”, but 

also described as a concept related to “fairness and human rights norms” 
[40]. Thus, as long as one advocates justice, inequities are always unac-
ceptable. However, it has been argued that it is difficult, if not impossible, 
to distinguish the unacceptable inequalities from the acceptable ones [41]. 
Furthermore, this distinction is based on a “normative judgement” [38], 
which is not possible to determine by science alone [38]. Concepts like fair-
ness and justice are subjects for a political debate rather than scientific re-
search. In this thesis, the research questions and data are not eligible for 
examining the concept of inequities. Analyses and findings in the studies 
refer to differences in health, and, therefore, the term inequalities will be 
used throughout this thesis. 

The gradient 

When investigating health inequalities among civil servants in the UK, 
Marmot demonstrated that health status follows a gradient, where e.g. em-
ployees ranked as the second highest in the hierarchy still had somewhat 
poorer health than the ones in the highest category [42-44]. Later, several 
studies confirmed that inequalities in health are not restricted to inequali-
ties between the most deprived groups and the rest, but occur through a 
finely delineated gradient, where health status is somewhat poorer for 
every lower level in the hierarchy [45-48].  

Therefore, a common question and an important issue when studying 
inequalities in health is whether the focus should be on the gap between the 
disadvantaged groups and the majority groups, or on the gradient operat-
ing across the entire population [38,49]. The concept of the gradient con-
veys several important messages. The first is that inequalities do not auto-
matically disappear when a general rise in the material standard of a pop-
ulation takes place, which raises the material standards of the majority of 
the population over a critical threshold [50]. Even though the mean life ex-
pectancy in a population increases, inequalities often remain [48,51,52]. 
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Another message is that actions to reduce inequalities in health need to be 
universal, to reach the entire population, but adapted in proportion to 
need. This strategy has been termed “proportionate universalism” [53]. 

A similar gradient has also been found in health determinants, in terms 
of access to resources contributing to maintaining good health [40,52,54]. 
The higher the position, the better the access to resources. The resources 
are of various types, including money, power, prestige, knowledge, social 
networks, behaviors and self-esteem. The slope of this gradient varies, de-
pending on how the society is organized. Along with changes in societies, 
the gradient in access to resources can therefore also change over time, 
both within and between countries. 

Determinants of health inequalities       

In the search for explanations of health inequalities, their determinants 
need to be identified. In epidemiological studies of determinants of health 
inequalities, two conditions need to be fulfilled [49]:  

• The determinant should have a considerable health effect. 
• The determinant should be unequally distributed among popula-

tion groups.  
If the purpose is to reduce the effect of the determinant, two more condi-
tions are needed: the determinant should be possible to change with policy 
measures and valid indicators to monitor the determinant are available 
[49].  

Socioeconomic status – concept and measures 

When assessing the magnitude of health inequalities in a population, a def-
inition of the type of health inequalities of interest is needed. Structural 
inequalities in a population can be assessed in relation to a variety of fac-
tors, such as socioeconomic status (SES), gender, age, marital status, eth-
nicity or geographic area [34,59].  

One of the most persistent and manifest types of health inequality is 
the one concerning SES. This has been described in literature in terms of 
life conditions among the rich and the poor, the masters and the servants, 
the kings, the priests and the farmers. It is also the type of inequality that 
has been subject to the most intense research.  

Several methods have been identified for categorizing individuals in a 
population into SES groups. The first Swedish attempt to capture SES was 
called SEI [socioekonomisk indelning], and was based on a combination of 
occupation and education [60]. Later, the categorizations have usually fo-
cused on capturing knowledge, credentials, skills and assets that are typical 
for different levels of SES, reflecting the resources and life chances inherent 
at that level [61]. The most commonly used measures are [59]:  
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• occupation 
• educational level 
• income 
• level of access to material assets 
• residential area 
 

To note, different measures can represent access to different types of re-
sources and life chances. Studies have shown that the correlation coeffi-
cients for different SES measures generally are around 0.5, which means 
that the common variance is only 25%. This indicates that each measure, 
to a large exent, is a marker of a specific aspect of the SES concept [62,63].    

Occupation often successfully captures the health-promoting and 
health-damaging factors related to work, both in terms of the physical and 
psychosocial work environment. The measure can also be seen as a link be-
tween educational level and income, as education largely determines pos-
sible types of occupation, which in turn in many cases determines income 
[61]. Also, some measures of occupational status even include educational 
level in the classifications. One important weakness in using occupation as 
a measure of SES is that it excludes all individuals outside of the labor mar-
ket, i.e. the unemployed, a group that is particularly at risk of poor health 
[62].  

Educational level can be seen as the SES level an individual enters after 
the transition from adolescent to adulthood. This level might be affected by 
the individual’s health status in childhood, but once the individual has en-
tered adulthood, educational status is no longer subject to any considerable 
health selection. A high educational level has been suggested to have a pos-
itive impact on health in several ways. The education itself conveys facts, 
learning concepts and knowledge about how to access information, and 
thus constitutes a cognitive resource. Also, a high educational level en-
hances opportunities for better jobs, higher salaries and healthier working 
conditions, all of which are important in increasing chances to maintain 
good health [61]. One limitation of educational level as a measure of SES, 
is that it doesn’t account for differences in economic return between edu-
cations of the same length, but in different fields [61]. Other limitations 
with the use of educational level are that the measure is only comparable in 
countries with universal education systems and, as national educational 
policies change over time, that various educational levels have different 
meanings at different time periods [64]. In the past, higher education for 
women was extremely rare. For instance, in Britain in the 1940s, more than 
90 per cent of the women belonged to the lowest educational level [65]. 
Also, employment rates among women were low in the past, at least for 
married women, and in studies SES for women were defined by their 
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husbands’ SES when applicable. In some countries, the rates of employ-
ment for women have continued to be considerably lower, across all edu-
cational levels [66], and the associations between educational level and in-
come (both individual income and household income) have sometimes 
been considerably weaker for women. A weaker association between edu-
cational level and income is also often seen among migrants [67]. Status 
incongruency, when the investment in a professional education does not 
lead to the aspired occupation, income or status, is an important risk factor 
for poor health [68]. 

Income is the SES measure that best captures access to material re-
sources. A high income provides both access to goods and conditions, and 
to skills and labor from others. This way, it acts as a buffer against many 
daily life stressors, and thus facilitates opportunities to take control of one’s 
own life. Income-related SES measures have been shown to be more 
strongly connected to psychosocial resources than educational level and oc-
cupation [63]. As mentioned above, the opportunities for a high-income 
job are often better for those with a high educational level. Also, even 
though educational level and income are markers of different aspect of SES, 
both have strong associations with SRH. In a study analyzing the associa-
tion of SRH with both education and income, it was shown that almost half 
of the association between educational level and SRH could also be ex-
plained by income [69]. A weakness of using income as an SES measure is 
that the income of an individual can fluctuate over the life course, which 
makes it less suitable when studying the long-term effects of SES on health. 
Another weakness is the possibility of reverse causation. When health de-
clines, income is usually negatively affected [61]. However, many countries, 
including Sweden, have developed welfare systems compensating income 
loss in the event of incapacity for work, which makes the reverse causation 
effect smaller.   

In spite of the different characteristics of SES measures, the measures 
generally give similar results in terms of lower SES being related to poorer 
health [70,71]. Even though the different SES measures reflect a variety of 
aspects related to the social hierarchy, they all mirror a common latent do-
main; the exact content of which is still under debate. However, the central 
parts seem to be power over one’s own life, but also credentials, skills and 
assets. However, results do sometimes differ depending on the measure 
used [62,63,73,74]. For instance, SES inequalities in overall mortality have 
been found to be larger using occupation as an SES measure compared with 
educational level, whereas the opposite has been found for cardiovascular 
mortality [75]. Also, the associations with psychosocial measures have been 
shown to differ depending on the SES measure used [63].  

As can be seen above, the pattern of SES inequalities sometimes differs 
depending on health measure used [55,56]. On one hand, the same general 
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patterns of inequalities have been found for most health measures [57], but 
there are findings indicating that health inequalities are generally larger, 
when using a specific morbidity as a health measure instead of mortality 
[58]. In addition, SES inequalities in self-reported mental health have 
sometimes been found to be smaller or even non-existent [76]. Thus, the 
choice of both SES measure and health measure depends in part on the 
research question; for specific questions a specific measure might be pref-
erable. 

In this thesis, the target population spans from young adults to old peo-
ple, who had left working life many years ago. Hence, educational level, 
which does not vary by age in adult populations, was considered to be the 
most robust representation of SES throughout the entire population. An-
other advantage of this measure is that register data on educational level 
were available with very few missing values for the Swedish population in 
the ages that were investigated. 

Health – concept and content 

Shortly after the end of World War II, WHO developed a definition describ-
ing health as: 

a state of complete physical, mental and social well-being and not merely the 
absence of disease or infirmity [77]  

The notion “physical, mental and social well-being” meant a paradigm shift 
in the view on health. The rationale behind this was the changing disease 
panorama taking place. Improved economic standards were accompanied 
by a development where the deadly infectious diseases largely were re-
placed by an increase in chronic conditions, in terms of coronary heart dis-
ease, cancer etc. For people with chronic conditions, a definition of health 
limited to an “absence of disease” was not relevant. However, the choice of 
the term “complete” was unfortunate, and has given rise to some confusion. 
Not only that it is unachievable, it has also convincingly been argued that 
states of completeness are depriving the human being of the purpose of life 
[78]. Accordingly, the Swedish National Board of Health and Welfare is us-
ing the WHO definition of health, but without the word “complete”. To clar-

ify that the definition should be regarded as a visionary one, although iden-
tifying the important components of health, WHO later made a comple-
mentary statement that health is:  

a resource for everyday life, not the objective of living. Health is a positive 
concept emphasizing social and personal resources, as well as physical ca-
pacities [79] 

 Nordenfeldt developed an alternative definition, focusing on ability, saying 
that:  
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A is completely healthy if, and only if, A has the ability, given standard cir-
cumstances, to reach all his or her vital goals [80]  

A more sociological approach to health was suggested by Elstad, by seeing 
health as: 

 the bodily and mental preconditions for participation in social interaction 
and in society [34] 

Self-reported health 

According to the WHO definition, health includes two dimensions: health 
status diagnosed by professionals (disease or infirmity) and self-reported 
health status (physical, mental and social well-being). Accordingly, health 
can be measured either objectively using measures such as morbidity, 
number of diagnoses and injuries, mortality and longevity, or subjectively 
based on physical and mental wellbeing and health-related quality of life, 
or by a combination of both [81].  

One subjective measure, widely used in medical and public health re-
search, is self-rated health (SRH). This is an overall “global” measure of 

health status, where the individual is asked to rate her/his health by choos-
ing the one, of a number of presented categories, that best characterizes 
her/his current health status. Typically, the categories rank from ’very 
good’ to ‘not good at all’. It is well known that SRH is an independent pre-
dictor of future morbidity [82] and mortality [83-85]. The measure has 
been described as a marker for individuals’ ability to achieve their health-
related goals [86]. SRH takes physical, mental and social aspects into ac-
count [87], where physical functioning in some studies has been shown to 
have a stronger impact on the rating than mental factors and social func-
tioning [88]. However, measures of SRH have also been shown to be 
strongly related to psychosocial factors, and are associated with saliva cor-
tisol levels [89]. Results from large comparative studies of European coun-
tries have shown substantial SES inequalities in SRH in all countries, alt-
hough of different magnitudes [90-93]. 

In a similar way, self-reported mental health has been shown to be cor-
related to objective health measures. For instance, poor self-reported men-
tal health has been found to predict premature mortality and severe mor-
bidity [94]. However, there are varying findings on the relationship with 
SES. In some studies, the prevalence of poor self-reported mental health 
was higher in low SES groups [95-97], whereas in other studies no, or 
mixed patterns of, SES differences were found [98-104]. In a review on 
studies of SES inequalities in common mental disorders, the authors sug-
gested that the choice of measure of SES could explain the mixed results 
[76].  
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Possible explanations for socioeconomic inequalities 
in health 
Health is not determined by chance. An individual’s state of health, and 
differences between groups of individuals in a population, are determined 
by the combined effect of a number of factors and life circumstances [105]. 
Figure 1 illustrates how socioeconomic differences in health are determined 
by health determinants, in a hierarchical model, including material factors, 
work, the social environment, psychological factors, health behavior, brain 
responses and pathophysiological changes. The figure also shows that 
health outcomes are influenced by genes, culture and early life.   
 

Figure 1. A theoretical model linking social structure and health  

 

Note: Social structure in the left upper box represents SES, and the box labeled 
Material factors also includes structural factors  

Source: [105] 
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Health selection 

The theory of health selection suggests that associations between SES and 
health can be explained by reverse causation. This could, for instance, 
mean that health problems lead to lower SES. At a young age, health prob-
lems can affect educational achievement, wheras in older age, diseases and 
health problems can make it difficult to fulfil the occupation and thereby to 
maintain the previous income level. Longitudinal studies trying to disen-
tangle the direction of association have indicated that health selection can-
not be dismissed, but it seems not to be a major explanation of SES ine-
qualities in countries with comprehensive health and welfare systems [106-
108]. In a longitudinal representative survey in the US, both an effect of 
SES on health and of health on SES was found, although the first effect was 
stronger [109]. In a retrospective survey study from 10 European countries, 
including Sweden, the social causation effect (the impact of material wealth 
on health) was substantial, while the health selection effect in adulthood 
was practically non-existent [110]. 

Social causation 

The theory of social causation suggests that SES is a major determinant of 
health outcomes, and that the search for social determinants of health, i.e. 
determinants of SES inequalities, is vital. The research activity following 
the previously mentioned Black report [1] presented a number of suggested 
explanations of social causation, most of them including domains related 
to material/structural, behavior/life style and working life factors [1,37]. A 
decade later, researchers presented some additional domains of social de-
terminants of health. One of them was the psychosocial explanation, i.e. 
that psychological factors, including differential exposure to external 
stressors from life conditions and differential psychosocial resources, were 
important in explaining health inequalities [111-116]. Another theoretical 
approach was the life course explanation. Longitudinal studies have found 
that conditions during the entire life span, from early childhood – or even 
before the person was born – to adulthood, have an impact on health [117-
119].  

Thus, the most common domains for social determinants of health are 
the material/structural, the behavioral, the psychosocial and the life course 
explanations [107,119,120]. In studies using mortality as a health measure, 
sometimes no unexplained educational inequalities remained after con-
trolling for material, behavioral and psychosocial factors [121,122]. For ed-
ucational inequalities in SRH, several studies have shown that these expla-
nations together explain a considerable part of the inequalities, but not all 
[123,124]. However, even though the social determinants of health de-
scribed above have been shown to contribute substantially to inequalities, 
the underlying processes explaining this contribution are still not fully 
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understood. This is especially true for SRH [92,125]. In the following, a 
brief description of each one of the explanations is presented. 

The material/structural explanation 

The material/structural explanation refers to exposure to risk factors in the 
population based on the social structure, which is beyond the individual’s 
control [1,126]. According to this explanation, SES inequalities in health 
are consequences of variations in the physical environment, in terms of ma-
terial standards, the physical work environment, living conditions and the 
environment of the residential area [34,119,127]. Several studies have 
shown an inverse association between income or wealth and mortality 
[128-133], but evidence for a relationship between material resources and 
SRH also exists [134]. Unequal access to material resources has been 
shown to contribute to educational inequalities in health [121,135], includ-
ing SRH [97,136] and mental health [97]. In particular, having fewer ma-
terial resources than a necessary minimum level represents a distinct risk 
factor for poor health. This includes limited possibilities of healthy living, 
with regard to housing, diet and physical activity [137], but long-term eco-
nomic difficulties also lead to psychological strain and chronic stress, in-
creasing the risk of poor mental health [100-103]. 

One important structural factor is unemployment, which has been 
shown to be associated with mortality and morbidity [138-144], and also 
with poor SRH [145] and poor mental health [146]. Also, as educational 
level is related to success in the labor market, unemployment has been 
shown to contribute to educational inequalities in SRH [147], self-reported 
somatic complaints [148], as well as mental health [148,149]. Moreover, 
the consequences of unemployment are often more severe for those with a 
low educational level [150].  

Other examples of structural factors include the family situation and 
civic participation. Living in a single household is shown to be associated 
with poor health [151] and mortality [152]. Single households have also 
been shown to be more prevalent in areas of low SES [153]. In addition, 
membership in organizations or associations is suggested to promote 
health [154], by enhancing a sense of participation and power in relation to 
the civic society [155], as well as personal security, intellectual stimulation 
and sense of worth [156]. Positive associations have been shown between 
membership in associations and health [157-160]. Membership in associa-
tions is less common among individuals with low SES, and is therefore sug-
gested to contribute to SES inequalities in health [161]. 

The physical work environment differs between SES groups. Exposure 
to health-damaging substances, heavy lifting, vibrations, monotonous 
movements, noise etc. is higher in low SES groups, as measured by 
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occupation [162-166], but also when using educational level as a marker for 
SES [49,167]. Several studies have demonstrated that the physical work en-
vironment partly explains occupational inequalities in SRH [162,164,166], 
and this has also been demonstrated for educational inequalities in SRH 
[167]. Moreover, the residential area, including exposure to air pollution 
and safe play grounds for the children, is a part of the material/structural 
explanation [126]. Living in areas with air pollution has been shown to be 
associated with morbidity [168] and mortality [169,170]. Air pollution can 
originate from sources such as factories [171] or traffic [168,172]. People 
with a low educational level live more often in residential areas exposed to 
air pollution [173].   

The behavioral explanation 

The behavioral explanation sees the SES inequalities in health as a result 
of differences in health behaviors between SES groups. The main group of 
heath behaviours discussed and examined are the “holy four” behaviors, 
i.e. smoking, alcohol drinking, diet habits and physical inactivity [49,174]. 
Higher prevalences of unhealthy behavior in lower SES groups has been 
reported in numerous studies [97,122,175-189]. In a study of educational 
inequalities in mortality in 19 European countries, 26% and 32% of the in-
equalities, for men and women respectively, could be attributed to smoking 
[190]. Similarly, a study of 21 European countries showed that 12% and 
42% of the educational inequalities in mortality, for men and women re-
spectively, could be attributed to differences in the prevalence of obesity 
[191]. Also, the health consequences of risky behaviors are more severe in 
low SES groups. The increased risk for poor SRH of being a smoker is more 
profound in low education groups [192], and the mortality risk of a specific 
pattern of drinking is higher at lower educational levels [193,194]. This is 
an effect of increased vulnerability in low education groups, due to e.g. less 
psychosocial resources. Similarly, healthy behaviors, such as regular phys-
ical activity and healthy food intake, are suggested to decrease the risk of 
mortality or morbidity more for those at higher SES levels [195].  

Two main explanations of why less healthy behavior is more common 
in low SES groups have been proposed. The first one focuses on individual 
characteristics, such as health literacy, i.e. that people in low SES groups 
may be less able to understand health advice, may have lower self-disci-
pline in obeying health advice and be more tempted to indulge in instant 
pleasures at the expense of long-term health promotion [119,196-198]. 
However, findings from two large reviews indicate that health literacy does 
not play a major role in explaining differences in behavior [199,200]. In-
stead, psychological factors, such as depressiveness, trust, coping ability 
and social support have been shown to be associated with health behaviors 
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[201,202]. Thus, these factors might explain less healthy behavior in lower 
SES groups. The second explanation suggests that behavioral differences 
arise from different “cultures” [119,195,203-205]. People simply behave the 
way their peers do. If, for instance, many of your fellows in your social 
sphere smoke, the likelihood that you will start smoking yourself is higher 
[206-208].  

Even though evidence exists that differences in behavior is important 
in the explanation of SES inequalities in health, the role of behavioral fac-
tors has been found to be less important when explaining educational ine-
qualities in SRH [92]. Notably, due to heterogeneous SES distributions of 
behavioral factors between countries, the importance of these factors in ex-
plaining SES differences in health can differ considerably. In England be-
havioral factors were shown to explain more than 50% of the educational 
gradient in mortality, whereas in France behavioural factors explained less 
than 20% [209]. 

The psychosocial explanation 

The psychosocial explanation focuses on the impact of the psychosocial fac-
tors on health inequalities. Marmot defined psychosocial factors as:  

psychological factors that are influenced by the social environment [210]  

Furthermore, the social environment has been defined as:  

the sociostructural range of opportunities that is available to an individual 
person to meet his or her needs of well being, productivity and positive self-
experience [211]  

Marmot found, when comparing civil servants of different ranks, that psy-
chosocial aspects, a sense of control in particular, were able to explain an 
important part of inequalities in health [212]. Some years later, Lynch and 
colleagues were the first to show that fully understanding the mechanisms 
behind SES inequalities in health is not possible unless taking into account 
psychosocial factors, such as social support and psychosocial work condi-
tions [213]. A lower SES position is, according to Lynch and colleagues, as-
sociated with fewer opportunities to satisfy one’s every day needs. It is also 
related to fewer effective resources to cope with problems and misfortunes. 
This experience might lead to a chronic state of stress. The psychosocial 
explanation assumes that this higher extent of chronic stress in lower SES 
groups affects the biological systems of the body, which has negative con-
sequences for health [105,214]. This does not only apply to physical health 
problems: long-term stress can also lead to mental health problems, such 
as depression [215-220], anxiety [221-223], memory problems [224-226] 
and sleeping disorders [227,228], as well as PTSD [229,230] and chronic 
fatigue syndrome [231,232]. 
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A general model describing the impact of stress on the human body has 
been called the Cognitive activation theory of stress (CATS) [233]. Accord-
ing to this theory, the psychological and physiological reaction of a stressful 
situation is dependent on experiences and outcome expectancy [234]. If the 
experience from previous similar situations is positive and the expectation 
is a successful handling of the situation, there is short-term activation of 
the stress-related bodily systems. This, ideally, helps the individual to take 
measures to solve the situation. When the situation is under control, the 
systems return to a normal state with rest and restitution. However, if the 
outcome expectancy is negative (low coping ability), frustration, depres-
siveness and a sense of helplessness and hopelessness come about. This 
feeling of chronic stress with no restitution keeps the stress-related bodily 
systems activated much longer, leads to increased vulnerability and to an 
increased risk of health problems [234]. Thus, an important component in 
the psychosocial explanation is that experiences and outcome expectancies 
are different among SES groups, and that less optimistic expectations in 
low SES groups give rise to more harmful psychosocial stress. 

Psychosocial factors at work 

In relation to work, two main theories connected to the social environment 
exist: the demand-control theory [235,236] and the effort-reward theory 
[237,238]. According to the demand-control theory, the combination of 
high demands and low control (high strain) in a job situation is a risk factor 
for chronic stress. Associations between high job strain and poor SRH have 
been found [89,239-241]. Furthermore, a faster work pace in recent years 
has been suggested to aggravate the negative effect of high demands and 
low control [49]. Later, the demand-control theory was elaborated to in-
clude social support as a third dimension [242]. According to the effort-
reward theory, the combination of high effort and inadequate rewards, in 
terms of salary, approval of superiors or chances for promotion, increase 
the risk of chronic stress [237]. Several studies have been able to show that 
effort-reward imbalances are associated with metabolic and immune sys-
tem disturbances [237,243-246]. An association between effort-reward im-
balance and poor SRH has also been found [247-249].  

External psychosocial resources 

Psychosocial factors include protecting external psychosocial resources 
and internal psychological resources, e.g. coping ability, which are both im-
portant in challenging situations. One of the most important external psy-
chosocial resources, i.e. related to the social environment, is social support, 
defined as: 

 resources provided by other persons [250]  
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This resource includes qualitative aspects of social networks and social in-
tegration, as well as practical and emotional support. Social support has 
been shown to be associated with a decreased risk of poor SRH 
[183,251,252], poor mental health [102,253,254], morbidity [255] and 
mortality [157,256,257]. Also, social support has been found to mitigate the 
effects of stress [258-262].  

A somewhat less investigated external psychosocial resource, although 
closely linked to social integration, is social participation. Participation in 
public events, such as attending cultural events, watching live sports or tak-
ing part in study circles, is shown to promote health and well-being by in-
voking a sense of belonging in society [263], but effects in terms of reduced 
stress and improved function have also been shown [264]. Social participa-
tion has been shown to be strongly positively associated with SRH [265-
267], but associations with better mental health [265], decreased risk of 
cancer [264] and decreased mortality rates [268] have also been found.  

Internal psychosocial resources 

Individual, internal psychological resources increase resilience against ex-
ternal demands. Important resources are mastery (coping ability) 
[269,270], self-esteem [271], sense of coherence (SOC) [272-274] and per-
ceived control [275]. Mastery has been shown to be positively associated 
with cardiometabolic health [276], mortality [277] and SRH [278], and to 
mitigate the negative health impact of financial strain [279]. Associations 
between self-esteem and risk for cardiovascular disease have been found 
[280,281], as well as between self-esteem and mental health [282]. Per-
ceived control is associated with decreased the risk for cardiovascular dis-
ease [283,284], for cancer [283] and for psychological distress [285]. Pos-
itive associations between perceived control and SRH have also been found 
[285,286]. SOC has been shown to be a predictor of health aspects that re-
late to mental health, but the association with purely physical health is 
more uncertain [287,288]. In some studies, SOC has been found to be as-
sociated with lower mortality [277,289], but in one study this association 
was only found for white-collar workers [290]. Finally, in a study of the 
relations between psychosocial resources and SRH, mastery, self-esteem 
and SOC were all associated with better SRH [89]. 

As described above, loss of coping can lead to feelings of hopelessness, 
a well-known risk factor for mortality and morbidity [291]. In analogy, and 
in line with search for internal psychosocial resources, the concept of opti-
mism has recently been given more attention [292]. Optimism has been 
shown to be positively associated with various aspects of physical health 
[293], including mortality [294-296].  
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SES distribution of psychosocial factors 

The distribution of psychosocial factors is not equal over SES groups. High 
job strain has been shown to be more common in lower occupational status 
groups [164,297] and also in lower education groups [298]. Differences in 
job control have been shown to explain a large part of employment grade 
differences in coronary heart disease incidence among British civil servants 
[57,299]. Effort-reward imbalances are also found to be more common 
among employees in lower SES groups [300,301]. In a study of working 
men and women in 28 European countries, job reward was one of the most 
important factors explaining occupational inequalities in SRH [302]. 
Moreover, there is evidence that work-related psychosocial factors have a 
moderating role in explaining SES-related inequalities in health. Studies 
have found that the increase in risk of cardiovascular disease associated 
with job strain is more profound in low occupational level groups 
[242,303], and the rise in blood pressure related to high job strain is higher 
in lower education groups [304].  

People belonging to higher education groups have been shown to have 
better access to social support than groups with lower levels of education 
[305-309]. This applies both to emotional support, meaning having some-
one to discuss intimate and personal matters with [305], and to social net-
works, i.e. number of friends and relatives with whom the individual has 
close ties [306]. Moreover, those with higher education more often report 
that people in their social networks care for them [309]. Also, social partic-
ipation has been shown to be positively correlated with SES in Sweden 
[310]. In an analysis of data from 20 European countries, social participa-
tion explained 11% of the educational inequalities in SRH [311].  

When it comes to internal psychosocial resources, lower SES groups 
more often report low perceived control compared to higher SES groups 
[312-314], also when using educational level as the SES indicator 
[107,196,309,315]. Self-esteem has been shown to have a graded relation-
ship with both occupational status [63,316,317] and educational level 
[63,315,317-319]. Similarly, educational differences in mastery (coping 
ability) [69,123] and optimism [308] have been found. However, research 
has shown mixed associations for SOC, with no consistent pattern in rela-
tion to SES, neither related to educational level [63,289,320,321] nor occu-
pation [63,290,322].  

Most adherers to the psychosocial explanation for health inequalities 
acknowledge the impact of material/structural factors, but emphasize that 
the inequalities are not a direct effect of material factors but rather a result 
of the social stress induced by the inequalities in material/structural con-
ditions [211,323,324]. Therefore, two competing explanations for the con-
tribution of psychosocial factors to SES inequalities in health have been 
suggested: the vulnerability hypothesis and epidemiology of social stress 
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[34]. The vulnerability hypothesis is more individual-oriented, and empha-
sizes that the primary cause is that individuals’ access to psychosocial re-
sources differs across SES groups. The term epidemiology of social stress 
was introduced by Turner, Wheaton & Lloyd [325], but the notion of a more 
societal-oriented explanation, suggesting that the uneven distribution of 
psychosocial stress is a consequence of structural conditions in societies, 
which dismantle psychosocial resources, already existed [326]. The two 
possible paths from SES to health in the two theories are illustrated in fig-
ure 2.  

 

Figure 2.  Theoretical model of paths from SES to health, illustrating the role of 

psychosocial factors. 

 
 

Source: Author’s free interpretation of Elstad [34]. 

Vulnerability hypothesis 

The vulnerability hypothesis, based on theories of Aneshensel and Kessler 
[327,328], states that those in lower SES positions tend to have fewer psy-
chosocial resources, both internal, such as optimism and mastery, and ex-
ternal, such as social support and social participation [34,329]. McLeod 
and Kessler elaborated this theory, by claiming that differences in vulnera-
bility operate across all types of undesirable life events [330]. As described 
previously, psychosocial resources are mobilized in challenging situations, 
in an effort to meet these challenges; this process is often referred to as 
“coping” [233]. Successful coping has several beneficial functions: it helps 
to deal with the challenges and stress-provoking factors in every-day life, it 
prevents stress from transforming into distress, and it helps to maintain 
sense of self [269]. In support of the vulnerability hypothesis, employees 
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with lower SES have been shown to be more vulnerable to job strain than 
employees with higher SES [242,303,304]. Moreover, the degree of coping 
success in one situation amplifies the expectancy of outcome in future sit-
uations [233], and it is suggested that individuals in low SES groups are 
more often captured in vicious cycles of coping failure [234]. The cumula-
tive effect of these differential expectancies is that the SES gap in health 
increases over the life course [331]. Some fifteen years ago, more focus was 
indirectly put on the vulnerability hypothesis when Marmot and Wilkinson 
suggested that the recognition of belonging to to a group with lower socio-
economic status could affect health by inducing a feeling of “inferiority 
stress”, and hence contribute to the socioeconomic gradient in health 
[210,332,333]. 

Epidemiology of social stress  

The other explanation for the contribution of psychosocial factors to SES 
inequalities in health, epidemiology of social stress, focuses on differences 
in the loads of external stress in different social positions [54,211,323,325]. 
Long-term external stress, induced by material/structural factors, e.g. un-
employment or lack of a financial buffer, develops into a permanent strain 
on an individual’s psychosocial resources, which gradually reduces out-
come expectancy and degenerates the individual’s coping ability. This in-
terplay has been described by Gallo and Matthews [28]. They emphasize 
pathways contributing to SES inequalities in health, including material re-
sources and psychosocial resources, where material resources affect psy-
chological resources. This theoretical pathway was supported by a study 
from Scotland, where material resources, in terms of income and house 
ownership, explained most of the SES (measured by social class) differ-
ences in allostatic load (cardiovascular, metabolic and inflammatory mark-
ers) [334]. 

Also, adverse material conditions can become a hindrance in getting 
access to external psychosocial resources. For instance, several studies 
have shown that economic difficulties are associated with weaker social ties 
and less social participation [161,335,336]. In a longitudinal study the on-
set of economic difficulties was shown to be associated with a decrease in 
social participation [337]. According to the theory of epidemiology of social 
stress, stress-producing material/structural circumstances are more com-
mon in lower SES groups, leading to higher exposure to psychosocial strain 
and to poorer health in these groups. This pathway from SES to health, 
where hazardous stressors embedded in living and working conditions 
wear down individuals’ psychosocial resources, have been described as 
“toxic ingredients of lower SES” [338]. Findings from the Dutch GLOBE 
study showed that differences in exposure to stressors contributed to SES 
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inequalities in health (while differences in psychosocial vulnerability did 
not), thus supporting the epidemiology of social stress theory [339]. Also, 
a review of studies investigating the relative contribution of material/struc-
tural, psychosocial and behavioral factors for explaining SES inequalities 
in SRH found that psychosocial factors were important, but that the im-
portance was attenuated when material/structural factors were taken into 
account [125]. These findings indicate that the theory of epidemiology of 
social stress is an important part of the explanation of how psychosocial 
factors contribute to SES inequalities in SRH. However, it was not possible 
to distinguish and quantify this contribution in relation to the independent 
effects of psychosocial factors. 

Biological mechanisms of stress and vulnerability 

The stress reaction is a survival system and an important way for the hu-
man body to react to challenges or danger [340]. In case of increased de-
mands, or acute perceived danger, attention is elevated, bodily capacity is 
improved, immune system and memory are strengthened, and at the same 
time pain sensitivity is reduced [234,341-344]. However, if the state of 
long-term stress lingers, without restitution, the balance of the systems can 
be disrupted. Thus, in states of long-term, or chronic, stress, the capacity 
of the body, and the protective mechanisms, are reduced, with a less effec-
tive immune system, dysfunctional cortisol excretion and increased pain 
sensitivity [234,343,345-351]. Disturbed body system dynamics due to 
long-term stress has been found to be more frequent in low SES groups 
[234,334,351,352].  

Together, all of these biological consequences of long-term stress in-
crease the susceptibility to health problems. Myocardial infarction 
[351,353-355], stroke [354,356], diabetes [354,357,358], gastric ulcers 
[259] and infection diseases [360-362] are examples of health problems 
related to long-term stress 

The life course explanation 

In the late 1990s, mechanisms relating to how experiences in early life in-
fluence adult health were more extensively discussed [117,363-365]. Poor 
growth in early years increases the risk of a variety of health-related prob-
lems in adulthood, including respiratory illness [366,367], hypertension 
[368,369], impaired cognitive function [370-372], coronary heart disease 
[369,373,374], diabetes [369,373,375], high cholesterol [376], obesity 
[377], stroke [369], breast cancer [378] and poor SRH [379,380]. One ma-
jor explanation for this association is that the body organs and body sys-
tems are under development during childhood, and are therefore more vul-
nerable [369,381]. Moreover, stress, induced either by poverty in the family 
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or by negative dimensions of parenting, seems to be the link between ad-
verse early life circumstances and health consequences [382]. This is sup-
ported by observations that psychological function and susceptibility to 
stress in adulthood are related to growth in early years [383-386]. Both 
these explanations imply that the childhood environment has an independ-
ent effect on adult health [264]. This effect is claimed to be a dose-response 
type, where both the duration and the intensity of the exposure to adverse 
childhood circumstances influence adult health outcomes [178].  

In addition to the independent effect, the childhood environment is as-
sumed to affect adult health by establishing life-lasting health behaviors 
[264].  

 

Figure 3. Mechanisms explaining childhood contribution to SES inequalities in 
health.  

 
Source: Modified from van Lenthe at al. [107] 

 
In figure 3 above, both the direct effect of childhood circumstances on adult 
health, and the indirect effect mediated by behavioral factors are illus-
trated. The figure shows that there might also be indirect effects of child-
hood circumstances on adult health, mediated by material/structural fac-
tors or psychosocial factors. Furthermore, adult health is influenced both 
by childhood circumstances and by childhood health.  Several studies have 
shown that adult behavior is affected by childhood circumstances [178,387-
392], and how this is associated with SRH in adulthood [393]. There is also 
some evidence for an independent effect of childhood circumstances on 
adult health. An association has been found between material/structural 
circumstances in childhood, independent of adult circumstances, and SRH 
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in adulthood [136,394]. In accordance with the attachment theory, the 
early psychosocial environment, in terms of love, care and closeness, is as-
sociated with adult coping ability [395] and self-esteem [396], whereas reg-
ular conflicts and strained relationships within the family are associated 
with slow growth and long-term health consequences [397,398]. A review 
concluded that social stress among children, in particular in terms of 
stressful relationships with parents, has life-long effects on future stress 
reactions, by re-programming genes [399]. However, the effects of psycho-
social circumstances in childhood on adult SRH have more rarely been ex-
amined. In one study, conflicts in the family and bullying at school were 
both independently associated with adult SRH in women, but not in men 
[400]. Another study, including men only, found an independent effect of 
stressful relationships to parents during childhood on SRH in adulthood 
[398].  

Growing up in a family with low SES increases the risk of poor health 
in adulthood, which means that the life course perspective also plays a role 
in explaining SES inequalities in health [38,118,401-406]. Even pre-birth 
circumstances can have an impact on inequalities in health. It has been 
shown that restricted fetal growth and preterm birth are more common 
among mothers from low SES groups [407-409]. In addition, children with 
low birth weight are more likely to catch-up on growth if their parents be-
long to a higher SES group [410], which is largely explained by nutritional 
factors. Similar findings apply to infant brain growth, where an association 
between the SES of the family and the growth rate has been observed [411]. 
Also, growing up in a family with low SES has been shown to independently 
increase the risk of health problems in adulthood [391,412-417], including 
poor SRH [136,418-422] and mortality [27,423]. Moreover, growing up in 
a family of low SES increases the likelihood of belonging to a low SES group 
as an adult [403].  

As indicated in figure 3, the life course approach might also involve a 
process of reverse causation (health selection), i.e. that health in childhood 
determines SES in adulthood [424], with the most common example that 
children with poor health have less educational success [425,426]. Find-
ings from several studies have confirmed that such a process exists, but that 
the magnitude of the effect is uncertain [110,365,425,427-429]. 

Furthermore, as the term life course suggests, not only childhood is im-
portant. As different types of determinants have their major impact at dif-
ferent stages of life, their total contribution to the inequalities are shaped 
in a life course process [27,49]. The biological health status of an individual 
is, according to the life course explanation, a summarization marker of all 
past social positions. Blane described this as if: 
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[a] person’s past social experiences become written into the physiology and 
pathology of their body [29]  

This way, the SES inequalities in health are results of a cumulative process 
over the entire life course, including a complex system of circumstances 
[30-33,126]. In a recent commentary, Lundberg suggested a new narrative 
in the explanation of SES inequalities in health, where the traditional ex-
planations could be combined into an overall life course perspective [430]. 
In his opinion, combining the accumulated individual conditions from dif-
ferent life stages with the structural conditions implied by belonging to a 
specific SES group would provide a better integration of the structural and 
behavioral aspects that contribute to the inequalities. Evidence has been 
found for a cumulative effect, implying that the health consequences of de-
prived conditions are associated with the duration of these conditions 
[118,431-433].  

Due to this accumulation effect, the so-called cumulative advantage hy-
pothesis suggests that the SES inequalities in health increase over the life 
course [434]. Some studies have also found that educational inequalities in 
SRH widen by age [435-437]. 

Rationale for the thesis 
This introduction has described that health is not equally distributed over 
SES groups. The evidence is convincing that the associations between SES 
and health are mainly due to social causation, i.e. that SES influences 
health and not vice versa. This is even more certain when using educational 
level as a measure of SES, as an already attained educational level is not 
affected by health problems. Three main types of health determinants have 
been proposed for explaining SES differences in health: material/structural 
factors, behavioral factors and psychosocial factors, even though the be-
havioral explanations tend be somewhat less important when specifically 
examining self-reported health. Also, the contributions of the determinants 
to SES inequalities are found to be accumulated over the life course, start-
ing already in infancy.  

In Sweden, like in other European welfare states, the educational ine-
qualities in health have not only persisted over time, they have even wid-
ened. The educational gradient in health is known to be mirrored by a sim-
ilar gradient in social determinants of health. Thus, public health policies, 
leading to a more equal distribution of health determinants, should pro-
mote smaller health inequalities. To understand better the disappointing 
development of persisting health inequalities in modern welfare states, 
more knowledge of the development of distribution of health determinants 
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over time is needed. Also, more knowledge is needed about whether the 
pattern of health inequalities is consistent over all age groups.  

In the life course explanation of health inequalities, some possible 
pathways have been described. One of these is the independent pathway 
from early life conditions to adult health, explained by the fact that many 
bodily organs are still under development in early life and therefore more 
vulnerable to adverse conditions. According to the cumulative advantage 
hypothesis, adverse conditions in childhood are likely to be accompanied 
by similar adverse conditions in adulthood, which might explain health in-
equalities in adulthood. A way of disentangling the independent pathway 
from the cumulative pathway, is to examine how much of the effect of child-
hood conditions remains when taking conditions in adulthood conditions 
into account. This has been done for SRH in adulthood in several studies 
of material/structural childhood conditions, but fewer studies have consid-
ered psychosocial childhood conditions. The independent effects of mate-
rial/structural childhood conditions and psychosocial childhood condi-
tions on adult SRH have not been simultaneously investigated in previous 
studies.   

Whereas most health measures follow a graded association with SES, 
where the health status is somewhat better for every higher level in the so-
cial hierarchy, the extent of SES differences in mental health, e.g. psycho-
logical distress, is more uncertain. There are studies indicating that psy-
chological distress is following the common SES gradient, but there are also 
findings showing no differences in prevalence of psychological distress for 
some measures of SES, e.g. educational level.  

As indicated in the introduction, researchers in the field of health ine-
qualities are now aware that the three types of health determinants (mate-
rial/structural factors, behavioral factors and psychosocial factors) do not 
operate independently. Instead, SES inequalities in health are known to be 
a consequence of a complex interplay between the different types of health 
determinants. For instance, the effect of psychosocial factors on SES ine-
qualities in SRH has been shown to be substantial, but considerably atten-
uated when adjusted for material/structural factors. However, no attempts 
have so far been made to compare, and quantify, the importance of the in-
dependent effects of material/structural factors and psychosocial factors, 
respectively, and the shared effect of the two types of determinants.   
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AIMS 

The overall aim of this thesis was to examine possible explanations of ine-
qualities in self-reported health between educational level groups in a Swe-
dish population, and in particular to examine how material/structural fac-
tors and psychosocial resources contribute to these inequalities. The spe-
cific aims in the thesis were as follows: 

I To explore educational inequalities in self-rated health (SRH), 
and in selected material/structural, behavioral and psychoso-
cial determinants in population samples from 2000 to 2008 in 
the central part of Sweden. 

II To examine the associations between economic stress and con-
descending treatment in childhood and SRH in adulthood, 
both independently and through adulthood circumstances, in 
a general adult population in Sweden. 

III To investigate the associations between educational level, eco-
nomic difficulties and mental health problems in the form of 
psychological distress in a population-based sample in Swe-
den. 

IV To distinguish and quantify the relative importance of inde-
pendent and shared contributions of material/structural fac-
tors and psychosocial resources in explaining educational ine-
qualities in SRH using structural equation modeling (SEM). 
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METHOD 

Study design and sample 
Two of the four studies (studies I and IV) in this thesis were based on cross-
sectional survey data from the Life & health study, where questionnaires 
were sent to a random sample from the population in five counties in the 
central part of Sweden. Two studies (studies II and III) were based on a 
subset of data (from four counties) from the Swedish national public health 

survey, where questionnaires were sent to a random population sample in 
Sweden.    

Life & health study 

Study I and study IV were based on data from the questionnaires in the 
postal survey Life & health study, conducted March–May 2000, Septem-
ber–November 2004 and March–May 2008. The surveys were addressed 
to random population samples of men and women aged 18–84 years (in the 
2000 survey, 18–79 years) from 55 municipalities in five counties (Upp-
sala, Sörmland, Värmland, Västmanland and Örebro County) in the central 
part of Sweden. Together, the five counties have about one million inhabit-
ants in this age range. The sampling was stratified by sex, age group, county 
and municipality. The data collection was completed after two postal re-
minders. The total numbers of respondents included in the studies were 
37,478 in 2000, 34,876 in 2004 and 32,982 in 2008 with response rates of 
67%, 65% and 60%, respectively. 

Swedish national public health survey (HLV) 

Study II and study III were based on data from the Swedish national public 

health survey (HLV), conducted during April–June 2012. The respondents 
received a postal questionnaire, but they also had the option to download a 
web questionnaire. This survey originally included a total national sample 
of 20,000 individuals, aged 16–84, randomly drawn from the Swedish pop-
ulation register. In four counties in the central part of Sweden (Uppsala, 
Sörmland, Västmanland and Örebro County), an extended sample was 
drawn, stratified by gender, age group and municipality. In order to achieve 
comparability with the Life & health survey, respondents in the extended 
sample received a questionnaire including some additional questions, 
identical to those in the Life & health surveys conducted in 2000, 2004 and 
2008. The data collection was completed after two postal reminders. In the 
studies included in this thesis only respondents 25 years of age and older 
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were included. The total number of respondents aged 25–84 years in the 
four counties was 26,706, with a response rate of 53%. 

In studies I, III and IV, only respondents aged 25–75 years (25–74 in 
study III) were included in the analyses. The reason was that individuals 
with post-secondary education seldom reach their final level of education 
until the age of 25. Furthermore, the Swedish national education register, 
from which data on educational level were obtained, was not complete for 
individuals over 75 years of age.  

Measures 
In studies I, II and IV, health was measured by self-rated health (SRH). 
SRH was assessed by the question “How do you rate your general health?”, 
in studies I and IV with the options (1) ‘very good’, (2) ‘good’, (3) ‘neither 
good nor poor’, (4) ‘poor’ and (5) ‘very poor’ and in studies II and III with 
the options (1) ‘very good’, (2) ‘good’, (3) ‘fair’, (4) ‘poor’ and (5) ‘very poor’. 
In studies I and IV, SRH was dichotomized into ‘good SRH’ (1 & 2) and 

‘poor SRH’ (3, 4 & 5). In study II, SRH was given three levels: ‘good’ (1 & 

2), ‘fair’ (3) and ‘poor’ (4 & 5). In study III, the health measure was psycho-
logical distress. This was measured using the 12-item version of the General 
Health Questionnaire (GHQ-12) [438]. The items include questions re-
garding the recent weeks on e.g. ability to concentrate, loss of sleep, self-
confidence, capability of making decisions, being feeling unhappy and de-
pressed, i.e mental health complaints. Psychological distress was defined 
as reporting three or more symptoms, a cut-off point that has been recom-
mended and is often used as a standard [100,103,438]. 

SES was assessed according to educational level. Information on edu-
cational level was retrieved from the register of educational attainment in 
the Swedish population (UREG) handled by Statistics Sweden. The educa-
tional levels were categorized into compulsory school or equivalent educa-
tion for 9 years or less, secondary education (10–12 years of education) and 
postsecondary education (more than 12 years of education). 

Data analysis 
The research questions were examined using quantitative statistical meth-
ods. Different statistical methods were used in the different studies, all cho-
sen according to the specific aims of each study. 

The designs of studies II and III were fairly straightforward, whereas 
studies I and IV were more methodologically complex. Study I consisted of 
several different research questions and in study IV a more sophisticated 
statistical method was used. Futhermore, in studies I and IV broader sets 
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of health determinants were examined than in studies II and III. Therefore, 
the descriptions of data analysis below are more extensive for studies I and 
IV. 
 

Table 1. Overview of sample and methods in the thesis (study I–IV) 

 Study I Study II Study III Study IV 
Sample Population-based 

sample, aged 25–
75 years in 2000 
(n=37,478), 2004 
(n=34,876) and 
2008 (n=32,982) 

Population-based 
sample, aged 25–
84 years 
(n=26,706) 

Population-based 
sample, aged 25–
74 years (n=24,510)  

Population-
based sample 
aged 25–75 
years 
(n=32,982) 

Data 
source 

Life & health study 
in 2000, 2004 and 
2008 

The Swedish na-
tional public 
health survey 
(HLV) 2012 

The Swedish na-
tional public health 
survey (HLV) 2012 

Life & health 
study 2008 

Response 
rate 

67%, 65% and 
60%, respectively 

53% 53% 60% 

Outcome 
variable 

SRH SRH Psychological dis-
tress (GHQ-12) 

SRH 

SES  
measure 

Educational level Educational level Educational level Educational 
level 

Determi-
nants 

Material/structural 
factors, behavioral 
factors and psycho-
social resources 

Economic stress 
and condescend-
ing treatment in 
childhood 

Economic difficul-
ties 

Material/struc-
tural factors and 
psychosocial re-
sources 

Statistical 
analysis 

Age-standardized 
and age-stratified 
rate ratios and rate 
differences, multi-
ple logistic regres-
sion 

Chi-squared test, 
multiple multino-
mial logistic 
regression 

Multiple logistic re-
gression 

Structural equa-
tion modeling 
(SEM) 

 

Study I 

Measures 

Data on age and sex were retrieved from the national population register 
of Statistics Sweden. Age was classified into age groups: 25–34 years, 35–

49 years, 50–64 years and 65–75 years. 
Material/structural factors were represented by whether respondents 

had a financial buffer and their employment status. Both measures were 
self-reported from the questionnaires. Financial buffer was determined by 
a question about whether the respondent in the course of one week would 
be able to raise an amount of 18,000 SEK in 2000 or 20,000 SEK (approx. 
€2,200) in 2004 and 2008. Employment status was categorized as em-
ployed, unemployed, on disability pension (early retirement due to 
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sickness or disability) and other (being retired, a student, on parental leave, 
working at home or ‘other’). 

Behavioral factors were represented by physical activity, BMI and 
smoking habits. All three measures were based on self-reported infor-
mation from the questionnaires. Physical activity was assessed with the 
question: ‘How much do you exercise physically in your leisure time?’ The 

options were: ‘<2h a week’ (inactive), ‘light exercise ⩾2h a week’, ‘sweat-
inducing exercise at least for 30 minutes at a time 1–2 times a week’ and 

‘intensive physical activity at least three times a week’ (vigorous). The two 

middle options were combined into one category (moderate). BMI was cal-
culated based on questions about respondents’ weight and height, and cat-

egorized according to the WHO guidelines [439] into four categories: un-
derweight (BMI<18.5), normal weight (18.5⩽BMI<25), overweight 
(25⩽BMI<30) and obesity (BMI⩾30). Smoking habits were assessed with 
the question ‘Do you smoke?’ (No, I have never smoked/No, I quit/Yes, oc-

casionally/Yes, daily).  
Measures of psychosocial factors included social support, optimism 

and nervousness. All three measures were based on self-reported infor-
mation from the questionnaires. Social support was assessed with the 
question: ‘Do you have any people in your surroundings you can get sup-
port from in emotional crises or when you have problems?’ The response 

options were: ‘Yes, certainly’ (very good), ‘Yes, probably’ (good), ‘Probably 
not’ (poor) and ‘No’ (very poor). The two last options were combined into 
one category (Poor/very poor). Optimism was assessed with the question: 
‘How do you personally look upon the future’, with the options: ‘Very opti-

mistic’, ‘Rather optimistic’, ‘Neither optimistic nor pessimistic’, ‘Rather 

pessimistic’ and ‘Very pessimistic’. In the analyses, the two first options 
were combined (optimistic) and the two last options combined (pessimis-
tic). Nervousness was assessed with the question: ‘Have you during the last 
three months experienced any of following complaints or symptoms; Nerv-
ousness and uneasiness?’ Response options were: ‘No complaints’, ‘Once 

or twice’, ‘On several occasions’, or ‘Practically all the time’. The variable 
was dichotomized into no (any of the two first options) and yes (any of the 
two last options). 

Data analysis 

The trends in SRH according to educational level were examined by com-
paring rate ratios (relative inequalities in prevalence of SRH) and rate dif-
ferences (absolute inequalities in prevalence of SRH) between the three ed-
ucational level groups, with 95% confidence intervals, for each of the years 
2000, 2004 and 2008. Results were presented both as age-standardized 
estimates for the total population and stratified by age groups. 
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The contribution of the determinants of educational inequalities in 
SRH was analyzed using logistic regression. First, crude odds ratios (OR) 
of poor SRH for the low educational level and for the medium education 
level compared to the high educational level were estimated, adjusted for 
age only. Then, ORs for each educational level was analyzed when including 
each one of the determinants. Finally, ORs for the educational levels were 
analyzed using full adjustment for age, material/structural factors, behav-
ioral factors and psychosocial resources. All analyses were stratified by sex. 

The analyses were performed using IBM SPSS (V.19.0). 

Study II 

Measures 

Factors in early life included economic stress in childhood and exposure to 

condescending treatment in childhood. Both measures were self-reported 
from the questionnaire. Economic stress in childhood was measured by the 
question ‘Did your family experience any economic difficulties when you 
were growing up?’ with the answer options ‘no’, ‘yes, during minor part of 
childhood’, ‘yes, during major part of childhood’ and ‘yes, during the entire 
childhood’. The exposure to condescending treatment in childhood was as-
sessed with the question ‘Were you treated in a condescending manner 
while you were growing up, for example in school or at home?’. The answer 
categories were ‘no’, ‘yes, sometimes’ and ‘yes, often’. For both measures, 
all options were used as unique levels in the analyses. 

Data analysis 

Differences in current SRH according to levels of economic stress in child-
hood and exposure to condescending treatment in childhood were tested 
using chi-squared statistics. To take circumstances in adulthood into ac-
count, multivariate analyses were carried out using multinomial logistic re-
gression. Both the effects of economic stress in childhood and condescend-
ing treatment in childhood were simultaneously analyzed using logistic re-
gression models. In the first step, ORs for the two childhood factors of hav-
ing poor SRH and fair SRH, respectively, in comparison with good SRH, 
were estimated, adjusted for sex and age. In the next step, the ORs were 
adjusted for economic stress in adulthood and condescending treatment in 
adulthood. In the last step, further adjustment was made for educational 
level, employment status, country of birth, social support, burdensome do-
mestic work, smoking, high-risk alcohol consumption, and physical activ-
ity. SPSS (version 24) was used for all analyses. 
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Study III 

Measures 

Material/structural factors were represented by economic difficulties, 
based on self-reported information from the questionnaire. Economic dif-
ficulties were assessed using a question regarding whether the respondent 
during any of the past 12 months had difficulties in managing current ex-
penditure for food, rent, bills etc. (yes/no). 

Data analysis 

Educational inequalities in psychological distress were examined by multi-
variate logistic regression. In the first model, the association between edu-
cational level and psychological distress, measured by OR, was adjusted 
only for age. In the second model, the ORs were also adjusted for economic 
difficulties. In the final model, the ORs were further adjusted for employ-
ment status and social support. All analyses were stratified by sex to inves-
tigate potential differences in the results between men and women. SPSS 
(version 24) was used for all analyses. 

Study IV 

Measures 

Material/structural factors were represented by financial buffer, inability 

to meet expenses, membership in associations, single household and un-

employment. All measures were self-reported from the questionnaires. Fi-
nancial buffer was determined by a question about whether the respondent 
in the course of a week would be able to raise 20,000 SEK (approx. €2,200) 
(yes/no). Inability to meet expenses was assessed with a question regarding 
whether the respondent during any of the past 12 months had difficulties 
in managing current expenditure for food, rent, bills etc. (yes/no). Mem-
bership in associations was assessed with the question: ‘Do you participate 
in activities or attend meetings in any group, organization, association or 
communion?’, which was dichotomized (yes/no). The variable single 
household was derived from two questions on family structure, and identi-
fied those respondents that were living alone in their household (yes/no). 
Unemployment (yes/no) was derived from a question on current employ-
ment status. 

Psychosocial resources were represented by social support, social par-

ticipation, optimism and sense of coherence (SOC). All measures were 
based on self-reported information from the questionnaires. Social support 
was assessed using three questions: ‘Do you have any people in your 
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surroundings from whom you can get support in emotional crises or when 
you have problems?’, ‘Do you have any people in your surroundings from 
whom you can get help with shopping and cooking in case of illness?’ and 
‘Do you have any people in your surroundings who could help you if you 
were moving to a new place?’, with response options: ‘Yes, certainly’ (3), 
‘Yes, probably’ (2), ‘Probably not’ and ‘No’. The two latter groups were 
small and had similar characteristics and were therefore combined into one 
group (1). Using factor analysis, a new latent continuous variable capturing 
the common feature of these three questions was created, representing 
overall social support. Social participation (yes/no) was assessed with the 
question: ‘How often do you usually do the following things in your leisure 
time?’, with the following options: ‘Watching sports events live’, ‘Attend a 
music concert’, ‘Go to the theatre’, ‘Go to the cinema’, ‘Visit exhibition/mu-
seum’ and ‘Take part in study circle or course’. All items had the response 
options ‘Every day’, ‘Every week’, ‘Every month’, ‘Every year’, ‘More sel-
dom’ and ‘Never’. Responding every year or more often on more than two 
items was considered to indicate social participation. Optimism was as-
sessed with the question: ‘How do you personally feel about the future?’, 

with the options: ‘Very optimistic’, ‘Rather optimistic’, ‘Neither optimistic 
nor pessimistic’, ‘Rather pessimistic’ and ‘Very pessimistic’. In the analyses, 

all options were used as unique levels. SOC was measured with the contin-
uous scale scores of the 13-item questionnaire (SOC-13) developed by An-
tonovsky to assess respondents’ feelings of comprehensibility, manageabil-
ity and meaningfulness [273]. 

Additional measures and analyses 

For reasons of space in the Public health journal, analyses described in pa-
per IV were restricted to results for the total population aged 25–75 years. 
However, similar analyses were also performed on data for the employed 
population aged 25–64 years, and these are presented in this thesis. In 
these analyses, two additional variables, related to the work environment, 
were included in the models. One of these, physical working environment, 
was a material/structural factor, and one, decision latitude, was a psycho-
social factor. 

Physical working environment was assessed using an index based on 
three survey questions where the respondents reported the frequency of 
exposure to: (1) heavy lifting (over 20 kg), (2) noise (have to raise my voice 
when speaking), and (3) chemicals, steams or gases. The response options 
were ‘every day’ (=0), ‘some days a week’ (=1), ‘more seldom’ (=2) and 

‘never’ (=3). The scores from the three questions were summarized, and 
then categorized into ‘good’ (7–9), ‘less good’ (3–6) and ‘poor’ (0–2) phys-
ical working environments.  
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Decision latitude was measured as a part (six items) of the 17-item De-
mand Control Support Questionnaire (DCSQ), developed by Theorell et al. 
[115]. This part describes the extent to which the respondent can influence 
the work (authority over decision) but also if the work is inspiring and gives 
opportunities for learning (intellectual discretion). This component has 
also been shown to be the part of DCSQ which is most consistently related 
to health outcomes [440]. 

Data analysis 

The analyses were performed using structural equation modeling (SEM) 
[441]. SEM is a statistical technique that consists of two combined compo-
nents. Firstly, the technique offers possibilities to investigate latent phe-
nomena by assessing measurement models, which specify the relationship 
between indicators (observed variables) and latent variables (unobserved 
phenomena). The remaining content of the indicators, that is not related to 
the latent factor, is called measurement error. Secondly, the technique also 
enables the fitting of structural models, where all relevant associations be-
tween indicators or latent variables are estimated. In ordinary regression 
models, the problem of collinearity is common if two or more of the explan-
atory variables are strongly associated. This problem is easily handled in 
structural models, where the associations between the explanatory varia-
bles can be incorporated in the model (see figure 4b). 

Thus, SEM enables the researcher to control for measurement error 
(see figure 4a) and to analyze relationships that operate through several 
paths involving more than two explanatory variables (see figure 4b). 

 

Figure 4. Examples of features of structural equation modeling (SEM): 4a illus-

trates the measurement model component and 4b illustrates the structural model 

component. 

 

4a 4b 

 

 

 

The pathways from educational level to SRH were modeled in an ex-
ploratory manner, by including all measures of material/structural factors 
and psychosocial resources included in the study. The models were 

Dependent 

variable  Factor A 

Factor C  

Indicators Measurement 

error 
Factor B   Latent factor  
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adjusted for age, longstanding disease, musculoskeletal complaints and 
anxiety/depression. All possible associations between the included varia-
bles were evaluated using p-values for the coefficient estimates. Associa-
tions with p-values > 0.05 were excluded from the models, except for asso-
ciations involving educational level or age which were kept regardless of p-
values.  

 

Figure 5.  Conceptual model of pathways from educational level to SRH, includ-

ing the independent effects of material/structural factors and psychosocial re-

sources, respectively, and the shared effects of material/structural factors and 

psychosocial resources. 

 

Source: Paper IV 

 
In the final models, all possible pathways from educational level to SRH 
were identified, either not involving any material/structural factors or psy-
chosocial resources, or involving one or more of these variables. The path-
ways were then grouped into one of four path types, see figure 5. The first 
path type was the direct path from educational level to SRH (a). In the sec-
ond path type, associations between educational level and SRH including 
only material/structural factors were included (b). In the third path type, 
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associations between educational level and SRH including only psychoso-
cial resources were included (c). Finally, the fourth path type consisted of 
associations including the shared effect of both material/structural factors 
and psychosocial resources (d). The relative contributions of each of the 
four path types were estimated as proportions of the total effect of educa-
tional level on SRH. Path c in this model represent the vulnerability hy-
pothesis (educational inequalities in SRH are explained by differential ac-
cess to psychosocial resources), and path d represent the epidemiology of 
social stress (differences in psychosocial stress are results of different loads 
of external stress, in terms of material/structural factors) (see figure 2). All 
analyses were stratified by sex to investigate potential differences in results 
between men and women.  

The goodness of fit of SEM-models is usually assessed with Chi-square 
statistics, where a significant Chi-square value indicates poor fit. However, 
the Chi-square statistic has been shown to be highly sensitive to sample size 
[442]. Therefore, several other established measures have also been used 
to evaluate the fit of the models. These included Root Mean Square Error 
Approximation (RSMEA), Comparative Fix Index (CFI) and Tucker-Lewis 
Index (TLI). For the models to be assessed as acceptable, cut-off values rec-
ommended by Hu & Bentler [443] were considered. These cut-off values 
were 0.06 for RSMEA (smaller values indicate good fit) and 0.95 for CFI 
and TLI (higher values indicate good fit). As study IV was based on a very 
large sample, both Chi-square statistics and the complementary measures 
described above were used to assess the models. The SEM analyses were 
performed using Mplus, version 7. 

Ethical considerations 
The studies were conducted in adherence with the ethical principles of the 
Helsinki declaration [444]. The respondents gave their informed consent 
that the questionnaire data would be linked to Swedish official registries 
through their personal identification numbers. All handling of personal 
identification numbers was carried out by Statistics Sweden, the statistical 
administrative authority in Sweden. After the linking of register infor-
mation, all personal identifiers were removed before data were handed over 
to the county councils and researchers. No key to link personal identifiers 
was kept. At the time of data collection for the Life & health surveys, carried 
out in spring 2000, in autumn 2004 and in spring 2008, ethical vetting of 
research involving de-identified humans was not required according to the 
Ethical Review Act of Sweden (2003:460), and was not even possible ac-
cording to the Regional Ethics Review Board in Uppsala (personal commu-
nication, 2013). In June 2008, a strengthening of the Ethical Review Act of 
Sweden was carried out (2008:192), stating that ethical vetting for research 
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on sensitive personal data (including health conditions) is required also 
when secondary confidentiality prevails, i.e. that the identity of the re-
spondents might be possible to expose by combining the information from 
several of the included variables. Accordingly, an application was sent, and 
research on data from the four counties (Uppsala, Sörmland, Västmanland 
and Örebro County) with extended samples in the Swedish national public 
health survey, carried out in 2012, was approved by the Regional Board of 
Ethics, Uppsala (EPN 2012/256). 

As stipulated in the ethical principles, results based on these data are 
solely presented in aggregated form, which means that responses from sin-
gle individuals are never exposed. 
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RESULTS 

Study I 
The distribution of the highest achieved educational level in the study pop-
ulation changed from 2000 to 2008; the proportion with low educational 
level decreased and the proportion with high educational level increased. 
In parallel, the overall proportion with poor SRH decreased over these 
years, from 31% to 28% among men and from 34% to 29% among women. 
Among men, educational inequalities in SRH, with a roughly doubled age-
standardized proportion with poor SRH in the low education group com-
pared with the high education group, were practically unchanged from 
2000 to 2008. However, among women, the gap between educational lev-
els increased over time, from a rate ratio of 1.7 (95% CI 1.55–1.85) in 2000 
to 2.1 (95% CI 1.90–2.26) in 2008. This was mainly a result of an increase 
in the youngest female age group (25–34 years), where rate ratios between 
the low and high education groups increased considerably (from 1.90, 95% 
CI 1.47–2.46 to 3.24, 95% CI 2.47–4.23). For both men and women, the 
inequalities in 2008 were significantly larger in the youngest age group 
compared with the oldest (2.48, 95% CI 1.76–3.49 vs. 1.43, 95% CI 1.26–

1.63 for men and 3.24, 95% CI 2.47–4.23 vs. 1.63, 95% CI 1.44–1.85 for 
women), which was not the case in 2000.  

The distribution of material/structural factors, behavioral factors and 
psychosocial resources was generally in favor of the high education group 
for all three years (2000, 2004 and 2008). This was most pronounced for 
financial buffer (a material factor), smoking (a behavioral factor) and opti-
mism (a psychosocial resource), with absolute differences in the ranges of 
17–21%, 13–22% and 13–17% respectively. The size of the differences var-
ied somewhat over time, but the same pattern was seen over all years and 
no systematic changes over time could be seen.  

In all three years, the ORs for poor SRH in the low education group 
compared with the high education group decreased after adjustment for all 
health determinants included in the study, (in 2008 from 2.16, 95% CI 
1.93–2.42 to 1.49, 95% CI 1.30–1.72 for men and from 2.43, 95% CI 2.19–

2.69 to 1.41, 95% CI 1.23–1.60 for women). However, a significant graded 
association between educational level and SRH was still present in both 
men and women, even after full adjustment.   
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Study II 
Among the respondents, 39% reported economic stress in their family at 
least during some part of their childhood, which was the same for both men 
and women. Similar proportions, 36% of the men and 41% of the women, 
reported that they had been treated in a condescending manner at least 
sometimes during childhood.  

Economic stress during the major part of childhood was more common 
among people with low educational level, but condescending treatment in 
childhood was less common in the low education group. The proportion 
that reported that they were condescendingly treated in childhood was 
largest in the youngest age groups and smallest among the oldest. For eco-
nomic stress in childhood, no age differences were apparent.  

The proportions of respondents with good SRH in adulthood were low-
est among those who reported frequent exposure to economic stress or con-
descending treatment in childhood. Only 50% of the respondents who re-
ported economic stress during their entire childhood had good SRH in 
adulthood, whereas the corresponding proportion was 72% among those 
reporting no economic stress in childhood. Similarly, only 51% of those of-
ten exposed to condescending treatment in childhood had good SRH in 
adulthood. When adjusting for economic stress during the past 12 months 
and exposure to condescending treatment during the last three months, the 
associations between the childhood circumstances and poor SRH in adult-
hood were reduced, but were still statistically significant (OR=2.17, 95% CI 
1.81–2.59 for economic stress during their entire childhood, OR=1.59, 95% 
CI 1.36–1.87 for economic stress during the major part of their childhood 
and OR=2.60, 95% CI 2.18–3.10 for having often been condescendingly 
treated in childhood). After adjustment also for educational level and psy-
chosocial and behavioral risk factors, the associations between childhood 
circumstances and adult SRH were somewhat further attenuated, but re-
mained statistically significant. 

Study III 
The prevalence of psychological distress was higher in women (16.4%) than 
in men (11.3%). The crude differences in psychological distress between ed-
ucational levels were rather small, with somewhat higher levels (12.8% and 
18.2% for men and women, respectively) of psychological distress in the 
high education group, compared with the medium (10.8% and 15.4% for 
men and women, respectively) and low (10.3% and 14.4% for men and 
women, respectively) education groups.  

In the age-adjusted model, no statistically significant differences be-
tween high and low education groups were found, but the medium 
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educational level had a lower risk of psychological distress compared to 
high educational level (OR=0.86, 95% CI 0.75–0.99 for men and OR=0.90, 
95% CI 0.82–1.00 for women). When including economic difficulties in the 
model, a strong association between economic difficulties and psychologi-
cal distress was found for both men (OR=3,79, 95% CI 3.28–4.37) and 
women (OR=3.07, 95% CI 2.75–3.43), but the association between educa-
tional level and psychological distress remained practically unchanged. 
Further adjustment for employment status and social support accentuated 
educational differences in psychological distress. For medium educational 
level, the OR was reduced to 0.75 (95% CI 0.65–0.87) for men and 0.73 
(95% CI 0.66–0.82) for women. Furthermore, also the OR for low educa-
tional level became statistically significant (OR=0.78, 95% CI 0.65–0.95 
for men and OR=0.72, 95% CI 0.61–0.85 for women). Thus, in both low 
and medium educational levels, the prevalence of psychological distress 
was lower than in the high educational level when adjusted for age, eco-
nomic difficulties, employment status and social support. 

Study IV 
As stated in study I, the proportion of poor SRH in the low education group 
was twice as high as the one in the high education group. Almost all of both 
material/structural factors and psychosocial resources had a distribution 
that was more favorable for those with higher education, most pronounced 
for financial buffer, social participation and optimism. 

In the SEM analyses for men, 39% of the total effect of educational level 
on SRH, were direct effects, independent of material/structural factors or 
psychosocial resources. For women this direct effect was 22%. Of the re-
maining part, the majority (38% and 41% for men and women, respec-
tively) was a result of the shared effect including both material/structural 
factors and psychosocial resources (corresponding to pathway D), see fig-
ure 6.  
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Figure 6. Standardized total effect of educational level on SRH by different path-

ways (%). 

  

A, direct effect; B, indirect effect by material/structural factors; C, indirect ef-

fect by psychosocial resources; D, shared indirect effects by both mate-

rial/structural factors and psychosocial resources. Source: Paper IV 

 
As can be seen in the figure above, the pathways involving only mate-
rial/structural factors and only psychosocial resources were more im-
portant in the female population than in the male population (18% vs. 9% 
for material/structural factors and 20% vs. 14% for psychosocial resources, 
respectively). Thus, the shared effect of both material/structural factors 
and psychosocial resources explained alone more than the combined inde-
pendent effect of material/structural factors and independent effect of psy-
chosocial resources, also among women. All included variables together ex-
plained 65% and 69% of the variation in SRH for men and women, respec-
tively. 

Additional analyses 

Among employed men, the proportion of poor SRH in the low education 
group was twice as high as the one in the high education group (table 2), 
i.e. the same relationship as in the total population. The educational gap 
was somewhat smaller in women (1.67 larger proportion with poor SRH in 
the low education group). Just as in the total population, most of the mate-
rial/structural and psychosocial factors had distributions more favorable 
for those with higher education in the employed population, but with larg-
est differences found for financial buffer (not shown in table 2), social par-
ticipation (not shown in table 2) and physical working environment. 
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Table 2. Prevalence of poor SRH and poor physical working environment, and 

descriptive statistics on work decision latitude, by educational level 

  Employed 25–64 years 

 
Educational 

level 
Men 

(n=8,287) 
Women 

(n=9,312) 

Poor SRH, % (n) Low 27 (348) 25 (203) 

 Medium 20 (982) 19 (905) 

 High 13 (263) 15 (505) 

    

Poor physical working 
environment, % (n) 

Low 27 (338) 7.5 (61) 

Medium 22 (1086) 5.4 (263) 

High 3.5 (69) 1.9 (65) 

    

Work decision latitude 
(mean ± SD) 

 

Low 11.9 ± 2.9 10.7 ± 3.0 

Medium 12.4 ± 3.0 11.5 ± 2.8 

High 13.9 ± 2.7 13.5 ± 2.5 

 
In the SEM analyses, the shared effect of both material/structural factors 
and psychosocial factors was even more important in the employed popu-
lation for explaining the educational inequalities in SRH, and explained al-
most half of the educational inequalities (44% and 48% for men and 
women, respectively), see figure 7.   

 

Figure 7. Standardized total effect of educational level on SRH in the employed 

population by different pathways (%). 

  
A, direct effect; B, indirect effect by material/structural factors; C, indirect ef-

fect by psychosocial factors; D, shared indirect effects by both material/struc-

tural factors and psychosocial factors.  
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Among employed men, the remaining contributions to the educational in-
equalities in SRH were primarily from the direct effect of educational level 
and the independent effect of material/structural factors. Among employed 
women, material/structural factors and psychosocial factors explained all 
of the educational inequalities in SRH, either in form of independent or 
shared effects, as no direct effect of educational level on SRH remained af-
ter adjusting for material/structural factors and psychosocial factors. The 
independent effects of material/structural factors and psychosocial factors, 
respectively, were of about the same size in women, whereas the independ-
ent effect of psychosocial factors was small (3%) in men. When compared 
to the total population, the independent effects of material/structural fac-
tors were somewhat more important in the employed population. This was 
mainly explained by the inclusion of physical work environment in the 
models. Among women, also the independent effect of psychosocial factors 
was more important in the employed population. This was mainly ex-
plained by a larger independent educational effect on optimism in em-
ployed women, compared to women in the total population. Together all 
included variables explained 56% and 59% of the variation in SRH for men 
and women, respectively, which were somewhat less than in the total pop-
ulation.
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DISCUSSION 

Discussion of the results 
In summary, in a general population aged 25–75 years in the central part 
of Sweden, the age-standardized proportions of poor SRH were about twice 
as high among low education groups compared with high education groups. 
These proportions were, among men, unchanged from 2000 to 2008, while 
they increased from 1.7 to 2.1 among women. Determinants, in terms of 
material/structural factors such as financial buffer, behavioral factors such 
as smoking, and psychosocial resources such as optimism, were to a major 
extent unchanged over the period, and explained a large part of the educa-
tional inequalities in SRH. 

Both economic stress and condescending treatment in childhood were 
strongly associated with adult SRH. The associations were attenuated, but 
still statistically significant, after adjustment for corresponding circum-
stances in adulthood and for other risk factors.  

In contrast to findings for educational inequalities in SRH, only mod-
erate associations were seen between educational level and psychological 
distress, where high educational level was associated with more psycholog-
ical distress, after adjustment for economic difficulties, employment status 
and social support. However, for current economic difficulties, strong pos-
itive associations with psychological distress were found, significant also 
after adjustment for confounders.  

Finally, by using structural equation modeling, the relative importance 
of independent and shared contributions of material/structural factors 
(e.g. financial buffer and unemployment) and psychosocial resources (e.g. 
optimism and social participation) in explaining educational inequalities in 
SRH, was distinguished and quantified. The results showed that the shared 
contribution explained the largest part of the inequalities, about 40% in 
both men and women.  

Development of educational inequalities in SRH and distribu-
tion of health determinants over time 

The results from study I showed that the educational inequalities in SRH 
were considerable, and unchanged among men between 2000 and 2008. 
Among women, the relative inequalities were lower in 2000, but increased 
over time. This was a result of improved SRH in all groups over the years 
except for women with low education, where the proportion with poor SRH 
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increased. These results are in line with data from other Swedish longitu-
dinal studies of the trends in SRH [17].  

The results from study I also showed that in 2008 educational inequal-
ities in SRH were larger in the youngest age groups, for both men and 
women. This was different from the situation in 2000, when the levels of 
inequalities were similar in all age groups. The cumulative advantage hy-
pothesis, a part of the life course explanation of health inequalities, sug-
gests that SES inequalities in health increase over the life course [434]. In 
a study of data from the 1990s in the US, educational inequalities in SRH 
were found to be larger in older age groups [435]. In a study of data from 
1991 to 2010 in Sweden, educational inequalities in SRH increased from 
early to middle adulthood, after which the gap remained constant [437]. In 
a review of several studies examining factors influencing SRH trajectories 
in the adult population, the authors concluded that the influence of educa-
tion on SRH moderately increases over time [436]. The diverging findings 
on this in study I might be the result of a cohort effect, i.e. that the larger 
inequalities in the younger age groups is not an age effect but an effect of 
belonging to a cohort facing challenges not existing in earlier cohorts. In 
the current post-industrial societies, the educational qualifications of 
young people may be more important than before for labor market success 
and a life with reasonable material and psychosocial conditions [445]. The 
current labor markets are dominated by the service sector, with jobs re-
quiring medium or high education. The jobs which require lower qualifica-
tions (e.g. shop assistants, work in restaurants or call centers, and so-called 
“gig jobs”), are marked by low salaries, insecure contracts and unhealthy 
work environments [445]. Therefore, the findings in study I may be a sign 
that individuals with a low educational level in the cohorts currently enter-
ing the labor market without adequate education are worse off compared 
with earlier cohorts.      

The results of study I also showed consistent educational differences in 
the distribution of health determinants. Material/structural factors (espe-
cially access to a financial buffer), behavioral factors (especially smoking), 
and psychosocial resources (especially optimism) were all unequally dis-
tributed across educational levels. As this unequal distribution of health 
determinants remained practically constant over time, the persistence of 
educational inequalities in SRH is not surprising. 

After adjustment for all health determinants included in the study, the 
magnitudes of the inequalities were considerably reduced. This finding 
supports the notion that inequalities in health are a result of a complex in-
terplay between different types of health determinants [61]. Similar find-
ings – i.e. that a large part of the SES inequalities in SRH can be explained 
by a combination of material/structural, behavioral and psychosocial fac-
tors – have been reported in studies from the Netherlands [107] and from 
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Israel [123]. While all examined health determinants together contributed 
to the educational inequalities in SRH, no single health determinant was 
able alone to reduce the inequalities significantly. This is consistent with 
previous conclusions that not one of the separate explanations is able to 
explain more than a smaller part of the SES inequalities in health [195].  

Findings that SES inequalities remain, or even widen, in Scandinavian 
welfare countries have puzzled many researchers and policy makers [20]. 
These health inequalities are today at the same level as in many other Eu-
ropean countries [3,18,19]. Mackenbach [20] has suggested three possible 
explanations for this “welfare paradox” of a weak association between com-
prehensiveness of welfare policies and the magnitude of health inequali-
ties: (1) the welfare states have failed in eliminating the inequalities in ac-
cess to material, as well as, immaterial resources; (2) educational transition 
and social mobility in the populations have made the lower SES groups 
more homogenous “with regard to personal characteristics associated with 
ill-health”; and (3) the welfare states have reached an epidemiologic tran-
sition stage where the role of health behavior has increased. The argument 
for the latter was that there is no longer any financial discrimination in 
terms of choice of behavior, even the lower SES group can afford an “afflu-

ent lifestyle”.  
Among these explanations, the first one is strongly supported by the 

results in study I, where lack of a financial buffer was more common among 
low education groups. There is evidence that financial security for vulner-
able groups has been considerably diluted in Sweden in the last decades. 
Recently, it was shown that the unemployment benefits, as a proportion of 
previous income, in Sweden were among the lowest in Europe [446]. Fur-
thermore, general disposable income in terms of constant prices has in-
creased by 70% in Sweden between the years of 1985 and 2014, while the 
standard amount of social security benefits has not increased at all [447]. 
As a consequence, increased educational inequalities in health can be ex-
pected, as the levels of income compensation covered by the social security 
systems have been shown to be related to health, especially in low educa-
tion groups [448]. 

The other two explanations can not fully be evaluated on the basis of 
the findings in study I. The proportion of individuals belonging to the low 
education group decreased over the years (from 32% to 26% among men 
and from 29% to 20% among women), but it is not possible to conclude 
from the results whether this group also has become more homogenous 
“with regard to personal characteristics associated with ill-health”. Con-
cerning the third explanation, study I showed, in line with other studies 
from the Nordic countries [92], that smoking was more common in low ed-
uation groups, and partly contributed to educational inequalities in SRH. 
However, smoking can today hardly be regared as a marker of an “affluent 
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lifestyle” in terms of economy. Instead, smoking habits are closely related 
to group norms, culture and psychosocial factors, and have for instance 
been shown to be related to poor self-esteem [202].  

Have childhood conditions an impact on SRH in adulthood also 
when conditions in adulthood are considered? 

In study II, childhood conditions, in terms of exposure to condescending 
treatment and economic stress in the family, were both associated with 
SRH in adulthood. These associations remained after taking into account 
various conditions in adulthood, i.e. recent exposure to condescending 
treatment, economic stress and other known risk factors. This finding sup-
ports the theory of an independent pathway from early life conditions to 
adult health, not explained by other mediating factors in adulthood [364]. 
An association between economic stress in the childhood family and SRH 
in adulthood has been found in previous studies [136,379,394,414]. The 
impact of condescending treatment in childhood on SRH in adulthood has 
not previously been investigated, but other adverse childhood psychosocial 
conditions have been shown to influence adult SRH, both within the family 
[398] as well as at school [400]. Also, exposure to condescending treatment 
during childhood has been shown to be negatively associated with mental 
well-being in adulthood [449]. In addition to the effect of childhood condi-
tions of SRH, both recent economic stress and recent exposure to conde-
scending treatment were strongly associated with SRH. Thus, the notion 
that inequalities in SRH can be explained by factors stemming from differ-
ent stages of life [118] is supported by the findings in study II, where inde-
pendent associations with SRH in adulthood were found for economic 
stress in childhood, recent economic stress, exposure to condescending 
treatment in childhood as well as recent exposure to condescending treat-
ment.   

The results from study II showed a clear dose-response relationship, 
where respondents who experienced economic stress or condescending 
treatment often or during their entire childhood were worse off regarding 
SRH in adulthood. Only half of the respondents reporting economic stress 
and condescending treatment, respectively, during their entire childhood 
had a good SRH in adulthood, compared with more than 70% of those re-
porting no economic stress in childhood. This is an example of both a cu-
mulative and a synergistic effect, where the combination of duration and 
intensity of exposure to adverse childhood circumstances has a graded re-
lationship to adult health [364,432,433]. 

Even though the general financial situation for Swedish households im-
proved dramatically during the twentieth century, the proportion reporting 
economic stress in childhood remained remarkably stable. This, again, sug-
gests that the Scandinavian welfare states have not succeeded in offering 
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financial security for all groups in the population [20]. Results from study 
II also showed that a greater proportion of the individuals reporting eco-
nomic stress in childhood ended up in the lowest education group com-
pared with the ones not reporting economic stress in childhood. This aligns 
with the part of the life course explanations of SES inequalities in health 
that emphasizes that growing up under adverse socioeconomic circum-
stances increases the probability of belonging to a low SES group in adult-
hood [403].      

Are educational differences in psychological distress following 
the same pattern as educational differences in SRH? 

As discussed in the introduction of this thesis, health can be measured in 
several ways [64]. The vast majority of these measures demonstrate similar 
associations with SES, following a gradient where the health status is some-
what poorer for every lower level in the social hierarchy [46]. However, in 
study III, where educational inequalities in prevalence of psychological dis-
tress were examined, no significant differences between low and high edu-
cational levels were found, after adjustment for age. The only significant 
difference in psychological distress was that the prevalence was lower in 
the medium education group. After further adjustment for economic stress, 
employment status and social support, the level of psychological distress 
was significantly higher in the high education group, compared to the me-
dium and low education groups, although with rather modest differences. 
The lack of a negative association between educational level and psycho-
logical distress is supported by findings from two other Swedish studies of 
psychological distress, measured by GHQ-12, where income was inversely 
related to psychological distress, whereas educational level was not 
[104,450].  

Strong and positive associations with psychological distress was in 
study III instead found for economic difficulties. Similar findings have been 
reported from several studies, from Sweden [102,103,451-453] as well as 
many other countries [454-456]. The findings are also in line with results 
from a Finnish study of common mental disorders, where both past and 
present economic difficulties were strongly associated with psychological 
distress (GHQ-12), whereas the traditional measures of SES, such as edu-
cational level, income and occupation, showed weaker associations of 
mixed directions [100].  

Finally, different measures of mental health can give different results. 
The instrument GHQ-12 is a measure of psychological distress, reflecting 
minor psychological problems and symptoms, related to depressive feel-
ings, rather than clinical depression. For more severe mental disorders, 
such as a diagnosis of depression or anxiety disorders, the prevalence has 
in several studies been shown to be higher in low education groups [457-
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460], but a longitudinal study in Sweden found no association between ed-
ucational level and depression (diagnoses recorded in health care data reg-
isters) [104].  

Is the shared contribution of material/structural factors and 
psychosocial resources more important than the independent 
contributions in explaining educational inequalities in SRH? 

The result from study IV showed that the shared effect of both mate-
rial/structural factors and psychosocial resources, explained the largest 
part of the educational inequalities in SRH, about 40% among both men 
and women. A shared effect means that a material/structural factor and a 
psychosocial resource are strongly associated, and that the combination of 
the two factors from different domains together contribute to educational 
inequalities in SRH. This can be illustrated by the example of the structural 
factor unemployment. Unemployment is more common in lower education 
groups, but has no significant direct association with SRH. However, un-
employment has a strong negative association with optimism, and as opti-
mism is associated with SRH, the shared effect of unemployment and opti-
mism contributes to educational inequalities in SRH. In addition to the 
shared effect, there were also significant independent effects of psychoso-
cial resources and material/structural factors, but they explained consider-
ably smaller proportions of the inequalities. This finding aligns with the 
conclusion from a review of studies investigating the relative contribution 
of material/structural, psychosocial and behavioral factors in explaining 
SES inequalities in SRH, where the psychosocial factors were important, 
but primarily in the form of a shared effect with material/structural factors 
[125].  

Whereas material factors sometimes have been seen as the most im-
portant domain for explaining SES inequalities in SRH [35,125], other re-
searchers have noted that the relationship between material factors and 
health need to include psychosocial pathways [38,323,461]. This sugges-
tion is supported by the findings from study IV. The independent contribu-
tion of material/structural factors to educational inequalities in SRH was, 
in general, small in comparison with the shared contribution of both mate-
rial/structural factors and psychosocial resources.  

The independent contribution of material/structural factors was some-
what more important among employed men and women, although still less 
important than the shared contribution of both material/structural factors 
and psychosocial factors. This was mainly due to the independent effect of 
the physical work environment, supporting previous findings that the 
physical work environment is important for educational inequalities in 
SRH [167]. The somewhat altered result when adding physical work envi-
ronment to the model, suggests that the selection of factors included in the 
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analyses can partly explain the differences in results between different 
studies. 

Can the psychosocial contribution to educational inequalities in 
SRH be attributed to vulnerability or social stress? 

The SEM models in study IV are also appropriate for statistically compar-
ing the importance of the two explanations or hypotheses on the role of 
psychosocial resources in explaining educational inequalities in health 
[34]. According to the vulnerability hypothesis, individuals in lower SES 
groups are more vulnerable as a result of fewer and less effective psychoso-
cial resources [327,328,330]. According to the epidemiology of social 
stress, it is rather the exposure to stress, induced by strenuous social con-
ditions, that is unequally distributed in the population, and gradually wears 
down the psychosocial resources in lower SES groups [54,211,323-325]. 
These social conditions are often related to material or structural circum-
stances, such as financial insecurity or unemployment.  

To compare the two explanations, a structure of pathways from educa-
tional level to SRH, including material/structural factors and psychosocial 
resources was estimated in study IV. Using SEM, the pathways only includ-
ing psychosocial resources, representing the vulnerability hypothesis, and 
the pathways including both material/structural factors and psychosocial 
resources, representing the epidemiology of social stress, could be sepa-
rated. As discussed above, the results showed that the pathways including 
both material/structural factors and psychosocial resources were more im-
portant since they had more explanatory power. Similar results were shown 
also in the analyses conducted on data from employed men and women. 
Thus, the findings support that the epidemiology of social stress is the most 
accurate explanation for how psychosocial resources contribute to educa-
tional inequalities in SRH, explaining about 40% (almost 50% among the 
employed) of the inequalities.  

Similar results, supporting the epidemiology of social stress, were 
found in the Dutch GLOBE study, where external stressors, particularly 
those related to material factors, were more important than the independ-
ent contribution of psychosocial resources in explaining SES inequalities in 
health [339]. In another study, the combination of material and psychoso-
cial factors over the life course was found to be an important contributor to 
SES inequalities in SRH, where the main part of this contribution was as a 
shared effect of the two domains [92]. Moreover, a study of employed men 
and women in 28 countries in Europe showed that most of the contribution 
of psychosocial factors to SES inequalities was in the form of a shared effect 
with material factors [302].  

However, some support for the vulnerability hypothesis was also found 
in study IV. This was most evident among women, where 20% (28% among 
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employed women) of the educational inequalities in SRH could be ex-
plained by differences in psychosocial resources independent of the mate-
rial/structural factors included in the study.  

Methodological discussion – strengths and weak-
nesses 
The study populations in all four papers included in this thesis were large. 
They were all taken from either of two large population surveys, each with 
about 30 000 respondents, ensuring good power in the analyses. Both men 
and women were included, and the results were in most cases presented 
separately for men and women. The samples are representative of a general 
population aged 25–75 years in five counties in mid-Sweden with about 1 
million inhabitants in this age-group. Also, though the population in this 
part of Sweden is not fully representative of the general population in the 
entire country, the prevalence of poor SRH and the proportion with high 
educational level are close to the national averages [17], indicating that the 
results are reasonable generalizable to a general Swedish population. The 
response rates ranged from 53% to 67%. The relatively high rates of non-
response increase the risk of biased results. Non-respondents in health sur-
veys have been shown to have somewhat poorer health than the population 
in general [462,463]. This means that in studies I and III, where the mag-
nitudes of the educational inequalities were assessed, there is a risk that 
the magnitudes of the inequalities were underestimated. In studies II and 
IV, where the focus was on associations rather than proportions, non-re-
sponse is likely to have had less of an impact on the results, even though 
there still is some risk of both over- and underestimation of the strength of 
the associations [464]. It is probable that disadvantaged individuals, both 
in terms of material/structural factors and psychosocial resources, were re-
sponding to a lesser extent than others, which in study II and IV would 
mean that there could be a risk of underestimation of the strength of the 
associations.   

Another general limitation is that the population surveys were cross-
sectional, i.e. all the variables were measured at the same time. This makes 
it more difficult to make conclusions regarding the direction of the associ-
ations between educational level and SRH, as well as the associations be-
tween other health determinants and SRH and the interrelationship be-
tween the determinants. This was particularly problematic in study IV, 
where the structured relationships between several included variables were 
modeled by using SEM. When modeling the associations, the directions of 
the associations were explicitly assumed, as a necessity for being able to 
estimate the importance of the different path types from educational level 
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to SRH. These assumptions were based on the the theory of epidemiology 
of social stress, where material/structural factors are supposed to influence 
psychosocial resources and not the other way around [323,325], and on 
empirical data supporting this direction. However, in some cases, the ma-
terial/structural conditions might as well be influenced by the psychosocial 
resources. Therefore, future studies applying the same approach as in study 
IV, but using longitudinal data, would be important for bringing further 
understanding of the direction of the associations between important de-
terminants of inequalities in health. 

Cross-sectional data were used also in study II, where childhood con-
ditions were investigated, and information on childhood conditions was 
measured in retrospect. Retrospective data collection is always connected 
with risks, due to forgetfulness of the responder or “recall bias” [465], 
where respondents’ memories are influenced by the current situation. For 
instance, if the respondent has recently been treated in a condescending 
manner, the likelihood increases that he or she is able to remember similar 
treatment in childhood. Optimally, information on childhood conditions 
should be collected when the respondent is still a child, using a longitudinal 
design enabling information regarding childhood to be collected when the 
respondents are children and information regarding adulthood to be col-
lected years later. In practice, however, such a design is very uncommon, 
because of the low feasibility with an extremely long follow-up period. No-
tably, evaluations have reported good validity of self-reported retrospective 
information on economic stress in childhood [466]. It is most probable that 
both condescending treatment and economic stress during childhood are 
such significant experiences that memories of these experiences remain. 
Furthermore, in study III about half of those reporting condescending 
treatment in childhood did not report condescending treatment during the 
past 3 months, indicating that no severe recall bias was prevalent.  

In three of the four studies included in the thesis, SRH was used as a 
measure of health status. SRH is a valid, well-established measure of gen-
eral health, proved to be a good predictor of premature mortality [83-85]. 
Still, there has been some methodological discussions on the use of this 
measure. One is if it is appropriate to dichotomize the original five-graded 
scale. However, analyses on the properties of the scale have shown fairly 
good continuity over the five steps, indicating that no severe bias is likely 
to be introduced by dichotomization [467-469]. Moreover, the cut-off for 
dichotomization is set differently between studies. Sometimes, the middle 
option ‘fair’ is considered to indicate ‘poor health’, and sometimes ‘fair’ is 

not included in the dichotomized ‘poor health’ category. The choice of cut-
off affects the proportions of respondents being categorized with poor 
health, but the choice has in most studies not been found to affect the as-
sociations of SRH with educational level [470,471]. However, in one study 
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the association between educational level and SRH was highly age-depend-
ent when ‘fair’ SRH was not included in the ‘poor health’ category [472]. In 
the preparation phase of the analyses in this thesis, when the SRH variable 
was examined, the overall response pattern for those reporting ‘fair’ SRH 

was found to be more similar to those reporting ‘poor’ or ‘very poor’ than 
to those reporting ‘good’ or ‘very good’. Based on the above findings, ‘fair’ 

SRH was included in the ‘poor health’ category in the dichotomizations in 
study I and study IV. In study II, SRH was trichotomized into 
good/fair/poor, and analyzed by multinomial logistic regression.  

One possible validity problem with SRH is if the relationships between 
SRH and underlying somatic health are systematically different in different 
respondent groups. In a vignette data study from China, those in low edu-
cation groups reported poorer SRH than those in higher education groups, 
given the same somatic health description [473]. However, examinations 
have shown that SRH is not only explained by somatic health, but also other 
components, such as psychosocial factors and behavioral factors [474]. 

Psychological distress in study III was measured by the 12-item version 
of the General Health Questionnaire (GHQ-12) [438]. The questionnaire 
was originally created for primary health care to identify mental health 
problems in patients. However, evaluations of the instrument have shown 
it to be valid, for both men and women, in measuring psychological distress 
in the general population [475]. In addition, Ahnquist and Wamala [103] 
used three different indicators of mental health problems in their study of 
a Swedish population: psychological distress (GHQ-12), severe anxiety and 
use of antidepressant medication. They found that the association between 
economic hardship and mental health problems was similar for all three 
indicators. 

All of the explanatory variables in this thesis except educational level 
and age were based on self-reports from questionnaires. The self-reports 
were retrieved using well established survey questions, proven to reflect the 
sought information satisfactorily. Measuring several variables using the 
same questionnaire sometimes increases the risk of common method bias 
(CMB) [476], a systematic measurement error that arise when some vari-
ance in the measures “is attributable to the measurement method rather 
than to the constructs the measures represent”. However, a strength in this 
thesis is that the information on SES, educational level, was not captured 
from the questionnaires, but from national registers. Moreover, the associ-
ations investigated in the studies included in this thesis are primarily ana-
lyzed using multivariate models. It has been shown that CMB generally de-
creases when adding more than one independent variable from the same 
source [477]. 

As presented in the introduction of this thesis, the unequal distribution 
of health within a population follows a gradient, where the health status in 
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average is somewhat poorer for every lower level in the social hierarchy 
[42-44]. Therefore, the approach when examining health inequalities can 
be either to focus on the difference between disadvantaged groups and the 
rest, or on the gradient operating across the entire population [38,49]. In 
this thesis, both approaches have been applied. In study I, most focus was 
put on the differences between the disadvantaged group (low educational 
level) and the group with best health status (high educational level), 
whereas in study IV the inequalities in SRH were analyzed across all three 
educational level groups (low, medium and high). 

The statistical method used for responding to the aim of a study is cru-
cial. Using a less suited method poses a risk of drawing conclusions that 
might not be correct. The use of logistic regression when analyzing binary 
outcomes is wide-spread, and often appropriate. In this thesis, the main 
findings in two of the studies are based on results from logistic regression.  
However, when comparing the magnitude of the associations, by applying 
the same models on different data, logistic regression is not a reliable 
method [478]. Therefore, in study I rate ratios and rate differences were 
used in comparing the magnitude of the educational inequalities in SRH 
from different years. These are more valid measures when comparisons are 
made between results from different sources [479]. Also, when analyzing 
the interplay between different types of health determinants in their con-
tribution to health inequalities, more recent methods than logistic regres-
sion have been recommended [324]. The need of a possibility to model all 
of the relevant associations in the same model was especially emphasized. 
In a review of studies investigating the relative contributions of mate-
rial/structural, psychosocial and behavioral factors to SES inequalities in 
SRH, the authors particularly noted that there are more recent methods 
than the one (logistic regression) used in the studies included in their re-
view [125].  

Using SEM – “a minor revolution” 

One of these recent methods is SEM. SEM is superior to ordinary regres-
sion models in several ways, but in the scope of separating the contribu-
tions of different explanatory factors, including their shared contribution, 
there are two important elements in particular that make SEM more ap-
propriate. Firstly, in regression models, the conclusions are based primar-
ily on three estimates: ß-coefficients, p-values and the coefficient of deter-
mination (R2) [480]. From these estimates, you can assess the effect on the 
dependent variable of each of the independent variables (ß-coefficients), if 
these effects are statistically significant (p-values) and how much of the 
variation in the dependent variable is explained by the combined independ-
ent variables (R2). The approach, when using regression models, to identify 
shared effects of variables from different domains is to compare R2 from 
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different models. Let us take an example where R2 for a model with only 
independent variables from domain A is 30%, R2 for a model with only in-
dependent variables from domain B is 20% and R2 for a model with inde-
pendent variables from both domain A and domain B is 40%. As the R2 in 
the model with independent variables from both domains is not 50% (30% 
+ 20%), we can draw the conclusion that the effects of domain A and B are 
not fully independent of each other. Instead, 10% (50% - 40%) is a shared 
effect of the two domains. However, using logistic regression, this is all we 
can tell. We can not tell whether this shared effect is statistically significant. 
Also, there is no way to examine the characteristics of the shared effect, i.e. 
which of the variables in domain A and B are interacting in the shared ef-
fect, if the shared effect has a positive or negative effect on the dependent 
variable etc. When using SEM, every single component of the shared effect 
can be identified, quantified and their significance can be tested. 

Secondly, drawing valid conclusions from results of a statistical model 
is heavily dependent on the correct specification of the model, i.e. that the 
model represents the data in a satisfactory way. In ordinary regression 
models, the assessment of fit is mainly based on the measures R2 and Root 
Mean Square Error (RMSE) [480]. As mentioned above, R2 indicates the 
proportion of the variation in the dependent variable that the model is able 
to explain. RMSE, on the other hand, is an absolute measure, in the same 
unit as the dependent variable, that can be interpreted as the standard de-
viation (SD) of the variation in the dependent variable that the model is not 
able to explain. Thus, the lower value of RMSE, the better the fit of the 
model. Both these measures are useful when comparing two or more mod-
els; the model with highest R2 and lowest RMSE is the best one. However, 
there is no way to assess if the model fit is good enough. In other words, 
model A might be better than model B, but both models can still be wrong. 
Thus, the research history is likely to be flooded with results that are based 
on mis-specified models, but it is practically impossible to identify them. 
As described in the method section, when using SEM there are several use-
ful measures to assess the goodness of fit [441]. These measures are quite 
austere. Everyone who has been trying to fit SEM models on data of a com-
plex nature knows that the process to find an acceptable model can be ra-
ther cumbersome. We might need to test hundreds of prospective models, 
before we finally find a model that fits the data acceptably well. On the 
other hand, as soon as we have found a model where the fit measures are 
acceptable, we can be quite certain that the model is a highly reliable re-
flection of our data.  

Even though SEM is not a new methodology in public health research, 
the use of this statistical method in study IV can be seen as groundbreaking. 
This is the first study that has examined the relative contribution of mate-
rial/structural factors and psychosocial resources, as well as their shared 
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contribution, to educational inequalities in SRH, using a statistical method 
that, in an extensive and transparent way, reflects the complex interplay 
between all variables involved in the same models.   
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CONCLUSIONS 

The results in this thesis showed that during the period from 2000 to 2008, 
men with low educational level had twice as high prevalence of poor SRH 
compared with men with high educational level. Among women, the edu-
cational inequalities were smaller in 2000 (rate ratio=1.7), but increased 
over the period to 2.1 in 2008. For both men and women, over time there 
was a development towards larger inequalities in the youngest age groups 
compared with the older ones. The distributions of health determinants 
were consistently more unfavorable in the low education groups, with the 
most pronounced educational inequalities found for financial buffer, smok-
ing and optimism, and together these determinants explained a large pro-
portion of the educational inequalities in SRH.  

The results in this thesis also showed that childhood conditions, both 
economic stress in the family and condescending treatment, had independ-
ent effects on the SRH in adulthood, even when considering corresponding 
conditions in adulthood. 

The importance of material resources was also emphasized by the find-
ing that economic difficulties were strongly associated with psychological 
distress, whereas the association between educational level and psycholog-
ical distress was modest. Thus, educational inequalities were found to be 
considerable in SRH, but the relationship with educational level was less 
clear for psychological distress.  

Finally, the results in this thesis also showed that there is a close inter-
play between material/structural factors and psychosocial resources in 
their contribution to inequalities. Even though some independent effects of 
material/structural factors and psychosocial resources to educational ine-
qualities in SRH were found, the main contribution was through a shared 
effect of the two types of health determinants. This was the same for both 
men and women, as well as when specifically examining the employed pop-
ulation.  

Policy implications 
SES inequalities in health have been on the agenda for public health re-
search since the 1990s, in many countries including Sweden. In the final 
report of the Commission on social determinants of health (CSDH), closing 
the health gap was presented as the main goal of overall public health pol-
icy, both between and within countries [40]. According to the CSDH, the 
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most effective way of reducing this gap would be to level out the distribu-
tion of the social determinants of health over SES groups [40]. In Sweden, 
the national public health goal is to create societal conditions for a good 
and equal health in the population, and to close avoidable health gaps 
within a generation [481]. The specific objectives to reach this goal is 
closely related to the social determinants of health. This thesis has demon-
strated considerable educational inequalities in the distribution of health 
determinants. These determinants are found both on the individual level 
and on a more structural level. Interventions need to include financial 
measures, as access to a financial buffer was shown to be one of the most 
important contributing factors to the inequalities in SRH.    

Furthermore, the findings highlight the importance of considering 
childhood conditions, both material and psychosocial, as childhood expe-
riences are shown to have potentially life-long effects on health. Measures 
to fight child poverty are crucial, but also psychosocial factors at school and 
at home should be regarded. Systematic work against bullying at school, as 
well as strategic parental support from child health care centers could be 
approaches to consolidate a favorable psychosocial environment for chil-
dren. Every child has the right to grow up in an environment that enables 
satisfactory social, emotional, linguistic and cognitive development. To en-
sure this is an effective way to counteract SES inequalities in health, as a 
large part of these inequalities is established already in childhood [40]. 

The need for policy interventions including financial measures was also 
emphasized by the finding that economic difficulties were strongly associ-
ated with psychological distress. Thus, providing financial security is also 
likely to promote better mental health in the populations. In a quasi-natu-
ral experiment in the UK, the mental health of low-wage workers was 
shown to be significantly improved by increasing the minimum wages 
[482].  

Finally, as the material/structural factors were found to contribute 
largely to educational inequalities in SRH through a shared effect together 
with psychosocial resources, interventions supporting psychosocial re-
sources are also important. In accordance with the concept of proportion-
ate universialism, these interventions should be universal for all groups in 
the populations, but the intensity and scale need to be higher in more vul-
nerable groups [53]. The findings in this thesis suggest that young women 
with a low educational level is such a group. According to WHO policy strat-
egies [79], such interventions should focus on empowerment, in order to 
increase trust, hope and optimism for less privileged groups. Strategies for 
developing health promoting arenas in neighborhoods and at workplaces 
are needed. It is also important to support local organizations in order to 
enable social support and social participation.  



Conclusions 

 75 

Future studies 
The findings in this thesis indicate that more focus needs to be directed at 
the social determinants of health, and especially a better understanding re-
garding how they interact when contributing to health inequalities is 
needed. Most existing findings are based on logistic regression analyses. 
This thesis has shown that more sophisticated statistical methods, such as 
SEM, are needed to disentangle the complex interplay between determi-
nants.  

Maybe even more importantly, more knowledge is needed to find out 
how policy measures can contribute to a more equal distribution of the so-
cial determinants of health. Therefore, intervention studies evaluating 
measures aimed at leveling out unequal distributions of structural condi-
tions and psychosocial resources between SES groups would be of great in-
terest.   

The finding in this thesis that both childhood conditions and condi-
tions in adulthood independently of each other explain SRH in adulthood 
gives support to the life course perspective. However, the contribution of 
childhood conditions to inequalities in health was not analyzed in this the-
sis. There are studies on how conditions in different stages of the life 
course, especially among children and young people, contribute to explain-
ing SES inequalities in health, but more longitudinal studies would facili-
tate the understanding of this life course contribution. 

The results in this thesis, as well as in other studies, showed consider-
able educational inequalities in SRH. However, the same pattern for psy-
chological distress was not found in this thesis, nor in other Swedish stud-
ies. So far, most studies on educational inequalities in psychological dis-
tress are from the Nordic countries. Therefore, comparative studies includ-
ing several countries from the rest of Europe, or even outside of Europe, 
would be of interest, to see if the association between educational level and 
psychological distress, or other measures of mental health, varies between 
countries or populations.   

Behavioral factors, not least smoking, have been found to be of im-
portance in explaining health inequalities. This was partly confirmed in this 
thesis. However, the interacting processes including both behavioral fac-
tors and material/structural factors, as well as both behavioral factors and 
psychosocial factors, contributing to the inequalities were not examined. 
Future studies of these processes, using recent and relevant statistical 
methods, would increase our knowledge of how SES inequalities in health 
arise, and thereby enhance the chances of counteracting them.  

Furthermore, it might be the case that material/structural factors and 
psychosocial resources have different meanings and divergent health im-
pacts in younger ages. Therefore, by conducting a similar study as the one 
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in this thesis, but only focusing on younger age groups, could possibly bring 
new insights into why educational inequalities were found to be larger in 
these groups. 

Finally, the analyses in this thesis were based on cross-sectional data. 
Similar studies trying to understand the synergetic effect of several health 
determinants of different types, using longitudinal data where the effects 
of changes in material/structural conditions as well as psychosocial re-
sources can be examined, are important to understand the “causes of the 

causes” [483] of the mechanisms contributing to health inequalities. 
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